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VOLTA. 
By Frank Wa tke, M.I.E.E. 
On July 15, 1928, the inauguration of a Temple 
that had been erected at Como as a permanent 


memorial tojthe work of the scientist Volta took 
place in the*presence of representatives of all the 


experiment, the memory of Volta must for ever be 
honoured by electrical engineers and all scientists 
throughout the world. 

So wide is now the stream of electrical knowledge 
that often but little attention is paid to the work 
of the early pioneers, and in many instances oniy 





scanty and scattered records of the details of their 











Fie. 1. 


universities and electrica associations of Italy. 
As Volta, a reproduction of an engraving of whose 
portrait appears in Fig. 1 on this page, was born 
at Como on February 18, 1745, and, after spending 
the greater part of his life in that city, died there 
on March 5, 1827, it was but fitting, in view of the 
fundamental importance in electrical science and 
electrical engineering practice of Volta’s dis- 
coveries, that his memory should there be thus 
honoured. Volta’s discoveries formed essential and 
fundamental steps in the progress of electrical 
development, and as these discoveries were the 
outcome of a lifetime of patient thought and careful 
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work and of their lives are readily available. This 
seems to be particularly true as applied to records 
in the English language relating to Volta, and for 
this reason it is hoped that this article and its illus- 
trations will be of the greater interest. It may be 
recalled that in 1927, the centenary year of Volta’s 
death, a plenary meeting of the International 
Electrotechnical Commission was held at Bellagio 
on Lake Como, and that in his address of welcome 
on September 4, the late Gr. Uff. Ing. Guido Semenza 
(as President of the Commission) referred to a joint 
meeting with the members of the International 
Congresses of Physics and of Telegraphy and Tele- 





phony to be held at Como on September 11, as “a 
solemn celebration to the memory of the man who 
for the first time compelled a steady current to flow 
round a closed circuit, this being the basic pheno- 
mena Of all the science and industry which has filled 
the life of nearly all of us.”’ A second formal celebra- 
tion to the memory of Volta was held by the express 
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Fie. 2. Busr or Vota IN THE TEMPLE. 


desire of the Italian Government in Rome on 
September 19 of that year. At this gathering, 
which included the members of the International 
Electrotechnical Commission and of the Interna- 
tional Congress of Physics, the Italian Govern- 
ment was fully represented, and an official dis- 
course on the life and work of Volta was delivered 
by the late Senator Gr. Cord. Guglielmo Marconi. 
The entire expense of the Volta Temple was 
borne by Gr. Uff. on. Francesco Somaini, whose 
commission to the architect, Signor Federico 
Frigerio, regarding both the planning and execution 
of the structure placed no limits whatsoever on the 
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class of work or expenditure involved. Construction 
was commenced in November, 1925, the reinforced 
concrete structure was ready in March, 1926, the 
work was entirely finished in May, 1927, and as 
already mentioned, on July 15, 1928, the temple 
was handed over ceremoniously “ to the enlightened 
care and vigilant affection of the City of Como.” 
The temple, of which an exterior view is given 
in Fig. 3, annexed, is a white marble building, 
situated near the edge of the lake in a circular 
space of the public gardens. The building is of the 
Neo-Classical style, which flourished during the 
greater part of Volta’s life. It measures approxi- 
mately 20 m. in width, 25 m. in length, including 
the water basin in front, and 21 m. in height. The 
main body consists of a large circular hall, illustrated 
in Fig. 4, surmounted by a tall hemispherical 
coffered dome, which is decorated with rosettes, and 
through which a warm light is transmitted to the 
interior of the building. In the spaces between the 
circular hall and the outer walls are placed 16 
specially designed glass cases of iron and oxidised 
bronze, in which are contained mementoes of Volta’s 
work, while on the wall by the entrance are placed 
four great tablets recording the principal events of 
his lite. To the right in Fig. 4 can be seen a bust of 
the great physicist, mounted on a sienna-coloured 
laural-wreathed monolith, in front of which is 
placed a votive lamp representing the homage of 
Pavia University. This bust is very well shown in 
ig. 2 on the previous page. 

A marble staircase on the left of the entrance 
leads to a mezzanine gallery, formed round the central 
rotunda, and containing a number of glass cases 
in which are placed a collection of medals, pictorial 
records, and many varied and interesting mementoes. 
Also, on the gallery is placed a set of a sumptuous 
national edition of Volta’s works, printed by Bodoni. 
The dome is supported by four corner pilasters 
decorated with wreaths, and by eight marble 
columns. The tall line of the Corinthian columns 
is crowned by a rich cornice bearing in large golden 
letters an inscription of dedication. On the parapet 
of the gallery, in positions corresponding to the 
centre lines of the building, are placed four sculp- 
tured panels, showing, respectively, Volta teaching 
at Pavia University, Volta demonstrating his pile 
to Napoleon in Paris, Volta receiving Napoleon in 
Pavia, and finally Volta coming out of church and 
chatting with the country folk at Lazzate, where he 
used to pass his holidays. The second of these 
panels is illustrated in Fig. 5. Between the sculp- 
tured panels are 16 medallions bearing in golden 
figures the most important dates in Volta’s life. 
The floor of the central hall is raised about 2 m. 
above the surrounding ground level on a strong 
plinth faced with stone. The skeleton of the 
building including the foundations is of reinforced 
concrete. 

The exterior facing of the building is principally 
of Carsic stone from Aurisina, while Musso marble, 
Viggiu stone, and stucco, are used internally. 
The rich mosaic pavements of the circular hall, 
of the gallery, and of the smaller rooms, are highly 
decorative, and are composed of 30 different kinds 
of rare marble, onyx, and alabaster inlays. It 








should be recorded that the generosity of Signor 
Somaini did not end with the gift of the temple. 
He also gathered together and paid for the large 
collection of mementoes of the famous physicist 
now housed in the temple, besides bearing the 
expense of having accurate reconstructions made of 





such pieces of Volta’s apparatus as were destroyed 
by fire in 1899; further, he has endowed the Volta | 
Temple with an initial capital of 500,000 lire, the | 
interest on which is usec for annual scholarships of 
5,000 lire each, awarded to young men who are | 
natives of Italy or of the adjacent Ticino Canton of | 
Switzerland, and who are specialising in electrical | 
subjects. 
The fire of 1899, in which some Volta relics were | 
destroyed, occurred at a combined National Silk | 
Exhibition, and International Electrical Exhibition | 
designed to commemorate the first centenary of 
Volta’s invention of the pile. The building caught | 
fire on July 8 and in 40 minutes was reduced to| 
ashes ; with great courage and energy the exhibition | 
was rebuilt and again opened on September 1. | 
| 


(T'o be continued.) 


THE VOLTA TEMPLE AT COMO. 
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Fic. 5. Bas-Revier oF Vorta DemMonsTRATING HIS PILE TO NAPOLEON. 
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THE ENGINEERING OUTLOOK. 


I.—Economic RETROSPECT FOR 1937 anD 
Prospects FoR 1938. 


Activity in the British engineering industry, 
which expanded very rapidly throughout 1936, 
tended during 1937 to settle down at the high level 
of activity attained during the fourth quarter of 
1936. Comparing the first three-quarters of 1937 
with the corresponding period of 1936 there was 
an increase in activity of approximately 12-5 per 
cent. The Board of Trade Index of Production 
which is shown in Table I emphasises the high 
level of activity which was maintained during the 
first three-quarters of 1937, but it suggests also 
that the period of rapid expansion may be coming 
toanend. Too much attention, however, should not 
be paid to the fall in the index for the third quarter 
of the year, since this quarter includes the summer 
holidays, and it will be seen from Table I that 
there is normally some recession of activity at this 
time of year, even during a period of comparatively 
rapid expansion such as took place during the years 
1932-1936. 

Part of the decline shown in the index of pro- 
duction, which includes shipbuilding as well as the 
engineering industries proper, was due to the serious 
fall which took place in shipbuilding activity. 
The tonnage of vessels on which construction was 
commenced in the third quarter of 1937 was, in fact, 
over 40 per cent. below the previous quarter and 
over 25 per cent. below the corresponding quarter 
of 1936. The reason for this fall, mainly the high 
cost of ship construction at the present time, will 
be dealt with in a later article on Marine Engineering, 
but the decline was undoubtedly an important factor 
in the engineering situation at the end of 1937. 

The high levei of activity in most branches of the 
engineering industry during 1937 was influenced 
considerably by the rearmament programme. 
Rearmament work may possibly have reached its 
zenith in 1937 as far as the present programme is 
concerned, and although the present level of 
rearmament orders is likely to be maintained well 
into the current year, some recession in rearmament 
work must be expected in due course. Any decline 
in rearmament activity will naturally not affect 
equally the various sections of the industry; the 
programme is probably most advanced in the case 
of aircraft and of general munitions, and least 
advanced in the case of naval shipbuilding, owing 
to the restrictions imposed by the London Naval 
Treaty and the different technical conditions 
affecting construction. For these reasons a great 
deal of the expenditure on naval re-equipment 
remains to be met in the years 1938-1940. Never- 
theless, a gradual shift in emphasis from actual 
re-equipment of the fighting services to measures of 
civilian defence, including anti-air raid and anti-gas 
precautions and questions of food storage may be 
anticipated in the future. 

Although the engineering industry may be called 
on to participate to a certain extent in the provision 
of bomb-proof shelters and food stores, the benefits 
which the industry will derive from such work will 
be very much less than those derived from direct 
armament manufacture, and an important factor 
in the engineering situation is therefore the direction 
from which additional work is to be obtained in order 
to compensate for a fall in rearmament activity. 
While some sections of the industry would derive 
considerable benefit from a programme of public 
works if this were put in hand gradually as 
rearmament contracts were completed, the greater 
part of the industry must depend on an expansion 
of exports. 

As regards public works, the drastic cuts which 
were made in national and local government expendi- 
ture on all types of capital development have in 
great part not been replaced. As long as rearmament 
expenditure is maintained at its present level, any 
increase in expenditure on public works is likely to 
be discouraged, and there is also the widespread 
view that such works should, wherever possible, be 
held over until the downward swing of the trade 
cycle begins and industry in general shows the need 
of some artificial stimulus. This prolonged protrac- 
tion of any substantial increase in capital expenditure 
must result in the accumulation of a considerable 





volume of necessary constructional work as opposed 
to a programme of public works undertaken solely 
with the object of maintaining employment. Two 
examples of interest of such delayed work are given 
by road construction and water supply. 

Road building suffered particularly severely from 
the 1931 economy cuts, and very little appears to 
have been done as yet under the five-year road 
improvement scheme of the present Government, 
though the nationalisation of the trunk road system 
was a valuable preliminary step. An important 
factor, which should not be overlooked, is the stra- 
tegic aspect of road construction, and it is probable 
that as soon as the main work of re-equipment of the 
fighting services has been completed, an important 
road programme may be undertaken not un- 
connected with other defence measures. In the case 
of water supply, although there is not the same 
stimulus to proceed from the point of view of 
national defence, the question is hardly less urgent. 
Expenditure under this heading will probably, 
however, be deferred to a later date than that in 
connection with roads. 

With regard to the export market, the volume 
of British exports of machinery increased by 
approximately 14 per cent. in 1937 to the highest 
figure since 1930, but remained nearly 23 per cent. 
below the 1929 level. This increase in exports must 
be regarded as particularly satisfactory in view of 


the often expressed fear that rearmament demand | 19 


at home would reduce temporarily the capacity of 
the engineering industry to export. Nevertheless, 
between 1929 and 1937 production activity, as 
shown by the Board of Trade Index, increased by 
approximately 35 per cent., so that there has been 
a decline in the percentage of production exported 
by between 50 per cent. and 60 per cent. In other 
words, exports in 1937 were 50 per cent. to 60 per 
cent. below what they would have been if the 1929 
ratio of exports to production had been maintained. 

The increase in exports between 1936 and 1937 
may be ascribed primarily to the greater prosperity 
enjoyed by primary producers as a result of the rise 
in commodity prices, and to the cessation of major 
currency fluctuations which had proved such a 
disturbing factor in previous years. Looking 
forward to the future, the benefits under the second 
heading should continue, provided that confidence 
can be maintained by some settlement of outstand- 
ing political difficulties. The rise in commodity 
prices, however, has for the most part been checked, 
and in many cases there was a decline during the 
last part of 1937. As indicated below in connec- 
tion with non-ferrous metals, this decline in prices 
has been due largely to the fall in business activity 
in the United States, and the future of commodity 
prices is largely bound up with developments in 
that country. 

The decline in exports of machinery since 1929 
has been almost entirely in exports to foreign coun- 
tries, exports to the British Empire amounting to 
23,956,800/. in 1936, compared with 24,343,000/. in 
1929. It would appear, therefore, that the bulk of 
any further increase in exports must be looked for 
in foreign markets. In many of the countries con- 
cerned, however, import and exchange restrictions 
have now been incorporated into the national 
economy, and will be difficult to remove while the 
erection of new factories in many countries under 
the influence of economic nationalism, must be 
expected to result in a permanent diminution in the 
volume of international trade. A further factor 
which must exert a powerful influence on the future 
direction of trade is the British tariff, which by 
restricting imports has made it more difficult for 
foreign countries to obtain the sterling necessary to 
increase their purchases in this country. More- 
over, the Ottawa Agreements have restricted the 
power of foreign countries to export to the Dominions 
and thus obtain the necessary sterling indirectly. 
In the absence, therefore, of a considerable change 
in Government commercial policy or of a special 
effort by the engineering industry itself, the factors 
outlined above are likely to restrict the expansion 
of export trade to a smaller figure than might have 
been expected in view of the general improvement 
in the world economic position. 

In Table I are shown the Board of Trade produc- 
tion indices for ‘‘ Engineering and Shipbuilding,” 


and the “ Iron and Stees Group,” respectively. It 
will be seen that the trend of the latter has been 
very similar to that of the former which was dis- 
cussed above, though the decline in activity in the 
third quarter of 1937 was less in the case of Iron 
and Steel than in that of Engineering and Ship- 
building. Both indices, however, suggest that the 
peak of home demand may possibly be approaching, 
and that future important expansion must be 
dependent on a revival in international trade. 

A further indication of the state of activity in the 
Engineering Industry is provided by the employ- 
ment statistics shown in Table II, page 4. Between 
July, 1936, and July, 1937, the number insured 
increased by 10-4 per cent. to 1,297,320. At the 
same time, the number unemployed fell from 86,913 
to the low figure of 66,607, only 5-1 per cent. of 
the total insured, with the result that the number 
employed increased from 1,088,067 to 1,230,713. 


Taste I.—Indices of Production. 























Engineering and Tron and 
Shipbuilding. Steel Group. 
| (1924 = | (1924 = 
100). | 100). 
1929— 
Ist Qr. 120-0 100-1 
2nd ,, 124-7 1148 
rd, | 119-3 116-4 
4th ;, 119-6 116-9 
ist Qr. } 125-5 | 113-8 
2nd ,, | 122-6 95°65 
3rd ;, 122-2 80-0 
4th ” | 105-9 65-8 
1931— 
Ist Qr. | 102-5 68-0 
ond, 98-7 | 62-9 
8rd ,, 91-3 61-0 
4th |, 89-1 | 71-6 
1932— 
Ist 90-7 | 70°4 
2nd ,, 9-4 | 66-6 
3rd ;, 84-2 61-5 
4th } 88-2 | 66-2 
1933— 
Ist Qr. 93-0 72°38 
2nd ,, 97-0 | 78-6 
3rd, 93-5 84-2 
4th 5, 100°4 98-7 
| (1930 = (1980 = 
1934— 100). 100). 
Ist Qr. 88:7 108-1 104-7 
2nd ,, 92-3 111-8 117-6 104-8 
Srd | 92-5 113°1 110-6 08-2 
4th }, 102-4 125-3 116-4 103-4 
1935— 
Ist Qr. 105-6 129-2 118-1 108-1 
2nd ,, 103-5 126-9 123-2 109-6 
rd, 102-2 125-5 124-1 110-3 
4th |. 108-0 133-3 
1936— 
Ist Qr. 116-4 146-2 
2nd ,, 122-5 149-5 
$rd |, 121-7 149-1 
4th }. 182-4 155-6 
1937— 
Ist Qr. 136-4 168-1 
2nd ,, 138-2 165-6 
3rd; 131-2 165-5 














The latter, which represents a record figure, is 
21-7 per cent. higher than the previous record 
achieved in 1929. The difficulty of obtaining an 
adequate supply of skilled labour in many sections 
of the industry, which was mentioned last year, 
continued during 1937, though in certain sections 
training schemes which were put in hand as soon 
as this shortage was first apparent are beginning 
to bear fruit. It is very unlikely that the number 
of unemployed will fall much below the figure for 
July, 1937, and, in fact, the figure for October at 
65,967 showed little change. Unfortunately, there 
are no figures more recent than those of July for the 
number of insured workers, so that it is not possible 
to confirm the trend of activity during 1937 from 
the employment statistics. The fact that there 
has been little change in the number unemployed 
probably indicates that this figure represents substan- 
tially the irreducible minimum composed of men 
temporarily out of work while changing from one 
job to another, and of those who are really 
unemployable for one reason or another. 

Further information regarding activity in the 
steel industry is given in Table III, which shows 
production and consumption in 1937. Both pro- 
duction and consumption reached record levels in 
1937, while possibly an even more satisfactory 
feature was the increase of 1] per cent. in exports. 
The control of imports under the cartel agreement 
continued, but owing to expansion in consumption, 
it was again found necessary to grant supplementary 











import quotas. In view of the importance of iron 
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and steel as raw materials of the engineering 
industry, the trend of iron and steel prices is of 
great importance to the latter. At the beginning 
of 1937, fears of an imminent shortage of iron and 
steel appeared well founded. The British industry 
was working virtually to capacity, and apart from 
a number of schemes of modernisation and repair, 
which usually result in some capacity increase, was 
unwilling to embark on new construction in view 
of the considerable degree to which the existing 
demand was due to the comparatively short-term 
factor of rearmament. Moreover, in spite of 
increases in the import quotas, the Continental 
countries were proving unable to satisfy import 
requirements. Later in the year, however, when 
the demand began to settle down to a more stable 
level, the supply position eased, and in November 
the British Iron and Steel Federation announced 
that prices would be stabilised at their existing level 


Taste Il.—2mployment in British Engineering Industry. 











Number Number Number 

Insured. Unemployed. Employed. 

July, 1027 1,094,150 99,763 994,387 
» 1928 1,075,330 103,386 971,044 
» 1929 1,100,770 89,650 1,011,120 
» 1030 1,116,970 177,181 939,789 
» 1031 1,106,600 296,039 810,561 
» 10382 1,079,320 304,656 774,664 
1933 1,057,320 239,588 817,732 

» 1034 1,068,900 145,513 923,387 
1935 1,092,070 128,514 963,556 
1936 1,174,980 86,913 1,088,067 
1937 1,297,320 66,607 1,230,713 











Tasie III.—United Kingdom Steel Consumption. 
(Monthly average : Tons.) 














e Retained . A rent 
Production. Imports.t Exports.t f+ + nasa 
tion. 
1029 . 803,000 194,600 270,200 727,400 
1930 .. 610,500 191,600 193,800 609,300 
1981 .. 433,500 193,800 123,400 503,900 
1982 .. 438,400 112,400 126,900 433,900 
1933 .. 685,300 ,000 128,800 622,500 
1034. 737,500 95,100 145,200 687,400 
1035 . 821,600 79,100 149,300 751,400 
1936 .. 982,000 89,800 143,100 928,700 
10873..| 1,078,200 84,300 159,300 1,003,200 
| 
* Crude steel. 
t Steel and steel products so far as these can be separated 
from t of iron. 


$ Estimate based on 11 months. 


until the end of 1938. While normally any price 


stabilisation would be regarded with satisfaction, | 


criticism has been aroused, in some quarters, in this 
instance. It has been contended that steel prices 
have been stabilised at their peak level and that 
conditions during 1938 should allow of reductions 
in the prices of certain steel products. 

The prices of the principal non-ferrous metals, 
which again constitute important raw materials 
of the engineering industries, rose sharply in the 
spring of 1937 under the influence of speculative 
buying. In the latter part of the year, however, 
these prices fell continuously, and by the end of the 
year were in most cases considerably below the 
levels ruling at the end of 1936. Apart from the 
liquidation of the speculative position mentioned 
above, this decline was due largely to the fall in 
business activity in tie United States. There are 
two important aspects in the effect of changes in 
non-ferrous metal prices on the engineering industry, 
since apart from their influences on costs of produc- 
tion, low non-ferrous metal prices, in so far as they 
reduce the amount of re-equipment undertaken by 
mining and metallurgical companies may result in 
a decline in the demand for the products of the 
British engineering industry. Under the influence 
of the improvement in prives during 1936 and early 
1987, a number of mines and metallurgical plants 
were reopened, thus giving rise to an increased 
demand for machinery, but it is doubtful whether 
many of these could continue in operation for long 
at the reduced prices ruling at the end of 1937. 
For the present, however, the consumption of the 
principal non-ferrous metals outside the United 
States continues to expand, and provided that 
President Roosevelt is successful in stimulating 
American business activity, particularly in connec- 
tion with the scheme for the stimulation of house 
building, the outlook for non-ferrous metal pro- 
ducers would not appear to be unfavourable. Any 


improvement in the American position would 
probably result in an increase in non-ferrous metal 
prices, but it is to be hoped that any advance will 
be gradual and will not be accentuated by a market 
shortage such as that which set the stage for the 
speculative boom in prices in the spring of 1937. 
Retained imports of machinery showed a further 
considerable advance in 1937, and stood at the 
highest total recorded during the past decade. 
There can be little doubt that the same factors 
were responsible for this increase as were noted 
in this series last year, namely, the necessity for 
quick delivery, of, for example, machine tools and 
other equipment, in the production of which the 
British industry was already working to capacity. 
It will be seen from Table IV that there was a 
decline in the average value per ton of imported 
machinery, which probably indicates that such 
imports were no longer confined entirely to 


Taste IV.—United Kingdom Retained Imports of 








Machinery. 
Ye Volume, Declared Value per 
cans Tons. Value. | Ton. 
£ , aie 

1913 82,769 5,960,866 | 72-0 
1927 95,399 14,415,645 | 151-1 
1928 93,276 15,102,416 161-9 
1929 107,874 17,522,792 162-4 
1930 101,782 16,363,933 160-8 
1931 87,826 14,135,086 160-9 
1932 51,997 9,529,649 | 183-3 
1933 41,144 7,846,771 190-7 
1934 60,957 10,464,752 171-7 
1985 lk. i 69,489 12,373,500 178-2 
1936. ..| 101,500 17,082,211 168-3 
1987° .. --| 145,267 23,280,211 160-3 


| 
i 





* Estimate based on 11 months. 


Taste V.—United Kingdom Exports of Machinery. 
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| 
| Value per 





| 
. Volume, | Declared 
Year. Tons. Value. ‘on. 
£ £ 
1913 689,389 33,602,474 48-7 
1927 512,460 49,943,569 97-4 
1928 5,960 53,721,526 | 94-9 
1929 562,263 54,350,821 96-6 
1980 481,886 | 46,974,006 97-5 
1931 $29,264 33,011,639 100-3 
1932 301,178 29,589,767 | 98-2 
1933 | 276,312 27,143,286 98-2 
1934 838,279 33,593,132 99-3 
1935 383,833 39,352,247 102-5 
1936 | 380,399 41,183,228 108-3 
1937* 433,931 48,926,942 112-7 


* Estimate based on 11 months. 


specialised machines not manufactured in this 
country. 

Table V shows exports of machinery, which have 
already been discussed above. A welcome feature 
of the figures for 1937 is the higher value per ton, 
which indicates that it may prove more worth while 
for the industry to make a special effort to develop 
export markets, apart from the necessity for such 
a step in order to counteract a possible decline in 
home demand. 

There appears to be little doubt that 1938 will 
prove a prosperous year for the engineering industry, 
though some falling off in home demand may 
possibly be expected towards the end of the year. 
Exports should show a further increase, though as 
emphasised above, the magnitude of any such 
inerease is not likely to be sufficient to offset the 
decline in rearmament activity in the long run, 
failing the inauguration of special measures designed 
to foster the export trade. 








THE ENERGY BALANCE SHEET 
OF THE GAS ENGINE. 


By F. W. Lancuzster, LL.D., F.R.S. 


Iw the present series of articles the older designa- 
tion “the gas engine’ has been adopted in place 
of that very cumbersome modern term, the “‘internal- 
combustion engine.” A gas engine is a gas engine 
whether the fuel itself is liquid or gaseous. 

The first step in preparing a balance sheet is to 
set forth liabilities; these are represented by the 
total energy of the fuel subject to certain deduc- 
tions. The whole of the heat as measured by a 
calorimeter is not available, and it clarifies the issue 





if this be recognised at the outset. 





Calorimetry, and Higher and Lower Calorific 
Values.—In the calorimeter a part of the heat 
recorded is that due to the latent heat of con- 
densation of water vapour; in the gas engine this 
vapour passes out through the exhaust uncondensed, 
and so the latent heat which is included in the 
calorimeter measure is not available. Thus we 
may only debit the gas engine with the lower calorifio 
value of the fuel, not the higher value, which latter 
is that usually tabulated: this is generally recog- 
nised.* The difference between the higher and 
lower values depends upon the amount of hydrogen 
present in the fuel, and the lower value is deter- 
mined by a deduction calculated from the chemical 
analysis. Usually this is not a matter of great 
exactitude ; it depends upon the temperature to 
which the products of combustion are brought in the 
calorimeter—this for two reasons. In the calori- 
meter the whole of the latent heat is not given up, 
and the higher the final temperature the more 
water-vapour remains in the state of vapour. If 
the condensation takes place at a lower temperature 
than that at which the air and fuel are received by 
the instrument, and if the initial condition of these 
be that of saturation, then the calorimetric value 
of the fuel as determined will be greater than its 
true higher value. Again, the latent heat itself 
depends upon the temperature at which evaporation 
or condensation takes place, varying from 600 
calories at 0 deg. C. to 534 at 100 deg. C. A fair 
figure to take for normal temperature, say, 15 deg. C. 
or 16 deg. C., is 590 true calories per gramme, or 
kilo-calories per kilogram, of water vapour con- 
densed. 

Corollary to this, the calorimeter should receive 
the air and fuel (prior to combustion) at this 
temperature in a saturated state and use water 


.|at that temperature, not ice, for cooling. To be 


exact there would, academically speaking, still be 
a correction necessary in the case of a liquid fuel, 
for that will not bring any water vapour into the 
calorimeter, whereas after combustion it will, in the 
gaseous form, carry some away. 

It will thus be seen that in the design and use of 
a calorimeter the idea that the lower the tempera- 
ture of the cooling medium the better, is faulty ; 
it will in general result in too high a value being 
recorded, unless steps be taken to dry the air 
and gas prior to combustion. These matters are, 
however, of little practical importance, otherwise 
it might be necessary also to take account of the 
fact that the specific heat of the cooling medium— 
water—is by no means constant; the standard 
calorie is defined as taken at 20 deg. C., called in 
full “‘the 20-deg. calorie.” Actually the specific 
heat of water, in terms of this, is 1-0094 at 0 deg. C. 
and 0-9982 (minimum value) at 40 deg. C.—a trifle 
over 1 per cent. variation. 

For the present purpose it will be taken that the 
lower calorific value is calculated from the higher 
value, as determined by a deduction based on 
the total hydrogen content of the fuel interpreted 
as H,O appearing in the products of combustion, 
but not including the hydrogen in the water-vapour 
present in the fuel. This is the usual assumption 
and may be deemed sufficiently near to the truth. 

Radiation from Flame to Cylinder Walls.—If it be 
agreed that we are only entitled to debit the engine 
with heat which the working substance receives as 
heat, there is another initial deduction which must 
be considered, namely, the energy radiated by the 
flaming mixture to the cylinder walls. This must 
be considered a direct loss of energy, and not as a 
heat loss. It is fair to say that the energy so lost 
never appears as heat at all, it passes direct into 
the form of radiation or radiant energy, and, since 
the gas engine is only capable of dealing with heat, 





* In order that there may be no misunderstanding 
it is well to state that Sir Charles Boys, F.R.S., in the 
framing of the Gas Regulations Act (1920), insisted on 
the higher, or gross, value being used for legal pu ; 
that is to say, the calorific value as declared is the hi er 
value. In a letter to the present writer he has said— 
“If the gas engine man does not use some of it, that is 
his funeral. It is there to be used.” One cannot take 
exception to this, but everything depends upon the 
purpose for which the information is required. A fish- 
—— is perfectly right when he prices and weighs his 
fish bones and all, but the student of dietectics, when 
discussing that same fish, is no less in the right when he 
deducts the bones before estimating the food value. 


| He makes use of the lower value. 
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such energy as appears in the form of radiation 
should be excluded from the debit side of the 
balance sheet ; it should be made the subject of an 
initial deduction. 

There appears to be but little published data on 
this question of radiation from flame or from 
incandescent gases, neither does it seem to have 
been settled whether, temperature for temperature, 
it is the same for both, so the writer will fall back 
on his own estimate of some forty years ago. This 
was based on the assumption that the radiation 
from the burning gases within the cylinder bears 
the same proportion to the total heat as that 
emitted by a standard Argand burner. When the 
contents of the combustion space are viewed through 
a quartz window the colour and brilliancy seem 
not to differ materially from that of the Argand 
burner. It was further assumed that in a carbon- 
filament bulb lamp the whole electrical energy is 
emitted as radiation and that the candle-power 
compared to an Argand burner could be taken as a 
relative measure of the total radiation. This last 
would be justified if the colour of the light from the 
two sources were the same, assuming that the 
emission in both cases is that of incandescent 
carbon. The argument follows thus :— 

A standard Argand burner consuming 5 cub. ft. of 
gas per hour emits in visible radiation 17 candle- 
power. A carbon-filament lamp emitting 17 candle- 
power in visible radiation, at 3 watts per candle, 
consumes 51 watts, which represents total radiation. 
It is assumed that the total radiation is proportional 
to the visible radiation ; whence the radiation from 
5 cub. ft. of coal gas is equal to 

i 51 x 3,600 joules = 184,000 joules 

= 184,000 x 0-737 ft.-lb. = 136,000 ft.-Ib. 
The total calorific value of the gas may be taken as 
equal to 400,000 ft.-Ib. per cubic foot, or 5 cub. ft. = 
2,000,000 ft.-lb. Hence the proportion of heat 
radiated to total heat is: 136,000 to 2,000,000 = 
0-068, or approximately 7 per cent. As stated 
above, it is assumed that the conditions as concerns 
the proportion of energy radiated from the flame 
within the cylinder and from the Argand burner 
are identical, or approximately the same. The 
validity of the method is in doubt, depending as it 
does upon visual observation, without the use of 
devices such as have been found essential in optical 
photometry. 

Hopkinson’s Method.—As providing a check on 
the foregoing, the work of Hopkinson may be cited, 
in which the interior of a pressure vessel was silver- 
plated and the rate of cooling compared with that 
recorded with a blackened surface. The rate of 
heat loss in the former case was found to be about 
two-thirds of that in the latter. On this Hopkinson 
gave the loss by radiation (during the first quarter 
of a second) as at least 30 per cent. of the total 
heat loss. This 30 per cent, is undoubtedly too low, 
as may be demonstrated in the following manner :— 

Let H be the heat lost to the jacket by convection. 

Let R be the radiation loss on the basis of full radiation 

efficiency. 


And let m be the coefficient for the mirror surface. 
» blackened surface. 


Then as observed, 
4(H +nR)=—=H+mRor2H + 2nR=3H + 3mR 
from which, 


” ” ” 


2n— 3m = H/R. (1) 


From determinations made by the writer in the 
laboratory of the late Mr. W. E. Wilson, Daramona, 
Co. Westmeath, Ireland (August 20, 1895), the 
value of n, the mean of four readings, for a lamp- 
black surface = 0-67, and that of m for a polished 
metallic surface = 0-11. 


Hence, 
H/R = 1-34 — 0-33 = 1-01 
or, 
H = 1-01R 
and, 
» 2 = 0-5 approx. (2) 


H+R 2-01R 
That is to say, half the total heat loss to the walls 
is due to radiation from the flaming gases. 

If in a large gas engine we take the total loss to 
the walls during the expansion stroke as 14 per 
cent. of the total heat of combustion, we reach the 
same figure, namely 7 per cent., as that derived 
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which needs to be taken into account, and which 
may receive preliminary consideration at this stage, 
is intrinsic change of volume ; it may be a contrac- 
tion, as in the case of most gaseous fuels, or an 
e ion, as in the case of some of the heavier 
h bons. The late Sir Dugald Clerk gave 
for this in Vol. I of his work, The Gas, 
Petrol, and Oil Engine, pages 112 and 138-9 (1909 
edition), also including many hydrocarbons liquid at 
normal temperature and pressure, page 330.* 

Quoting from the reference given (page 139) 
(Manchester Town Gas), Dugald Clerk says :— 

“One volume of this gas requires 6-14 volumes 
air for complete combustion, and 100 volumes of 
the mixture contract to 96-6 volumes of products 
and diluent, a contraction of 3-4 per cent. Dilution 
still further diminishes the change ; thus, a mixture 
1 volume gas, 13-28 volumes air, will have only 
half that contraction, or 1-7 per cent, 

“From these figures it is evident that the limits 
of possible error in calculating temperature from 
pressure of explosion does not exceed, in the worst 
case, with coal-gas and air, 3-4 per cent., and in 
weaker mixtures half that number. The fact that 
the whole heat is not evolved at the explosion 
pressure, and that therefore the whole contraction 
does not occur then, further reduces the error. Itis, 
then, nearly correct to calculate temperature from 
pressure without deduction for contraction. This 
has been done for Glasgow gas and for the Oldham 
gas experiments by the author.” 

Whatever the merits of this argument may be, 
it will be seen that as the outcome Clerk elects to 
treat the intrinsic contraction in the case of town 
gas as negligible. 

At one time it was supposed that if it be desired 
to take intrinsic contraction or expansion into 
account, it could be dealt with as equivalent to a 
loss or a gain in the effective calorific value of 
the gas, the idea being that a 1 per cent. change in 
intrinsic volume would be equivalent to a one 
per cent. change in the temperature, plus or minus, 
as the case might be. But recently, having given 
the matter more serious attention, the writer’s 
conclusion is that this would not be correct. The 
result of intrinsic change of volume (whether expan- 
sion or contraction) is by no means simple. This 
eubject will be resumed at a later stage. 


(T'o be continued.) 








THE OUTLET WORKS AND VALVES 
AT BOULDER DAM.t 


By P. A. Kryzie. 


In the last article of this seriest it was explained, 
and Fig. 296 (page 704) showed, that two large 
penstock headers are carried through tunnels in 
the rock on both the Arizona and Nevada sides 
of the gorge, and besides supplying the turbines 
in the two wings of the power house, through 
branches, are continued on to outlet works, of 
which one in each case is on the side of, and 
debouches into, the canyon, while the other is 
situated and discharges inside one of the former 
diversion tunnels. 

The studies made to determine the flood control 
requirements and spillway capacities in connection 
with the Boulder Dam project on the Colorado 
River, indicated that the four outlet works together 
should have a continued capacity of about 90,000 
cusecs, with the reservoir level standing at El. 
+ 1229-0. After making studies of friction losses 
in the penstock-header systems, &c., it was decided 
to instal twelve 7-ft. needle valves in the so-called 
canyon-wall outlets (six on the Arizona and six on 
the Nevada side), and to provide twelve 6-ft. needle 
valves in two groups in the diversion tunnels, 
located at what are known as the tunnel-plug 
outlets. The arrangement is well shown in Fig. 296, 
page 704, ante, already referred to. The studies, 
together with the results of model tests, indicated 





* There is an error in Clerk’s tabulated data as concerns 
pentane. The expansion should be from 18 to 22 volumes, 
not 18 to 20 as stated. 

t Fifth article of the series contributed by Officials 
of the United States Bureau of Reclamation, Denver, 
Colorado, U.S.A. See vol. cxliii, page 1 (1937). 





by the previous method. 


{ See Enctrzerino, vol. cxliv, page 703 (1937). 


Intrinsic Change of Volume.—Another factor | 


that with the combined batteries of the twelve 
6-ft. and twelve 7-ft. needle valves opened to full 
capacity, the discharge will be in excess of 92,000 
cusecs, while the discharge from the fifteen 115,000- 
h.p. turbines and the two 55,000-h.p. turbines, will 
add to this a further 28,000 cusecs, making a 
total through these dischargers of 120,000 eusecs. 

In normal operation, the tunnel-plug needle-valve 
batteries only will be employed to augment the 
discharge from the turbines, since the spray from 
the jets issuing from the canyon-wall valves is 
apt to be carried upstream by the prevailing air 
currents and, collecting on the insulators of the 
outgoing 287,000-volt transmission lines, is liable 
to cause serious flash-overs. For this reason, the 
canyon-wall batteries are provided with hand 
control only, whereas the tunnel-plug batteries 
are provided, not only with hand control, but also 
with remote electric control from the water-master’s 
room in the power house. .Some idea of the con- 
ditions just mentioned will be gained from Fig. 320, 
Plate I, and Fig. 329, page 7. The former shows 
five canyon-wall valves in operation, while in the 
latter all twelve are in use and the volume of spray 
produced is obviously very considerable. 

We pro first to deal with the canyon-wall 
outlet works, although since the valves in these are 
practically identical with those in the tunnel plug 
outlets, much of the detail given will apply to both. 
The canyon-wall outlets are situated, as explai 
in our last article, below the power house, and the 
rock was blasted in the gorge sides 182 ft. above 
the river to form recesses into which they were 
built. The reinforced concrete buildings differ 
slightly in size, that on the Arizona side being 
202 ft. long by 33 ft. wide, while on the Nevada side 
the building is 186 ft. long by 34 ft. wide. They 
are substantially alike in their general construction 
and arrangement, and Fig. 318, Plate I, giving a 
view of the Nevada valve house, and Figs. 315 to 
317, Plate I, which show details of the Arizona instal - 
lation, will serve equally well for purposes of this 
description for both. The buildings are 58 ft. high 
inside from floor to ceiling, the operating floor being 
25 ft. 7 in. above the main floor level, as shown in 
Fig. 323, page 6. The roof slabs of the buildings 
are heavily reinforced by a grillage of rails, embedded 
in the concrete, and, as a further protection against 
rocks falling from the precipitous cliffs above, are 
covered with filling. Each house is served by a 
30-ton travelling overhead electric crane, which 
commands all valves, emergency gates, &c. Access 
to the valve houses is provided by automatic electric 
passenger elevators, operating in shafts rising from 
tile-lined adits close to the downstream ends of the 
wings of the power house. Further, the upper 
construction adits referred to in our last article, 
leading from the cableway landing platforms to the 
high-level penstock, are only a short distance from 
the upstream end of the valve houses, and paved 
inclined roadways with embedded rails, have been 
constructed to connect the landings and buildings, 
as shown in Fig. 296, in our issue of December 24, 
and in the plan, Fig. 2, given with the article on the 
cableway in our issue of September 1, 1933.* The 
cranes in the valve houses are so arranged that steel 
cables can be operated from them to haul a loaded 
car up the inclined roadway into the valve house. 
This arrangement permits the transfer of heavy plant 
from or to the landing platform and valve house, 
while the 150-ton permanent cableway previously 
referred to handles the load between this landing 
and the power house landing platform, 130 ft. 
below, or the high level platform at the rim of the 
canyon some 580 ft. overhead. 

We may recall that, as shown in Fig. 296, above 
referred to, the large 30-ft. penstocks are reduced, 
after the last 13-ft. branch leading to the power 
house, to 25 ft. in diameter. Three of the six 8 ft. 6 in. 
pipes leading to the canyon-wall outlets branch off 
this length, after which the pipe is reduced to 
20 ft. diameter, and a single branch is taken off. 
Following this is a further reducing piece, bringing 
the diameter down to 14 ft., at which a Y-piece 
forms the starting point of the two remaining 
8 ft. 6 in. outlet pipes. On reaching the gorge, each 
pipe end is coupled as shown in Fig. 315, Plate I, 
to an 8-ft. emergency gate, beyond which is a 5-ft. 








* See ENGINEERING, vol. cxxxvi, page 218 (1933). 
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CL Needle Valves 
EL. 820-0, 














length of semi-steel pipe, making connection with 
the inner flange of the 7-ft. needle valve. The outer 
or discharge end of this valve is bolted to a discharge 
guide leading to the outer wall of the valve house, 
where it is finished with an orifice liner, as shown. 

The pipes are set at an angle to the centre line 
of the canyon, and all discharge in a direction some- 
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DIFFERENTIAL NEEDLE VALVE IN VALVE HovsE. 
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what downstream ; when all are in operation at full 
bore the jets impinge on one another, as shown in 
Fig. 329, page 7. Fig. 315, Plate I, and Fig. 
323, annexed, show the construction and contraction 
joints provided in the structure. The incoming pipe 
ends and the emergency gates are embedded as 
shown to the left of Figs. 315 and 317, Plate I, in 
the mass of concrete shown finished at the operating 
floor level of El. + 834-58. In front of this is 
the main floor at El. + 809-00, the needle valves 
being anchored to branched concrete pedestals, 
extending down into this floor and well shown in 
Fig. 322, above. Some idea of the size of these 
valves may be obtained from the back cover shown 
in Fig. 321, above. 

Figs. 316 and 317 show the arrangements of the 
needle valves in detail. On the left of Fig. 317 
will be seen the operating floor and the concrete 
mass in which the emergency gate is embedded, 








On the right is the 


dotted lines. 
canyon wall face, with the orifice liner finishing 


as shown in 
on the outside. Inside, and supported on the lower 
floor, is the needle valve shown in section and with 
the valve in the open position. The discharge 
guides and orifice liners are made larger in diameter 
than the jets issuing from the needle valves, so that 
there is an annular space between the jet and the 
guide, sufficient to allow ample air to pass in 
between them in order to avoid the disruption make 
and break vacuum effect otherwise likely to occur 
between the valve and the orifice in the wall face. 

As already stated, these valves are under hand 
control only. The valve bodies are, as usual with 
this type of needle valve, operated hydraulically 
by the admission of pressure water either to the space 
a or 6 (Figs. 317 and 324) and the simultaneous 
relief and exhaust of pressure water from the spaces 
b or a, as the case may be; by this means the 
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valve c, with the needle, is moved to the right 
or left inside the cylindrical body d. Water, under 
the pressure due to the reservoir head, is supplied 
through the pipe e to the control gear f, and the 
exhaust from the valve is led off through the pipe g. 
The control gear f embodies the most interesting 
features of the valve. It contains two elements, 
one operated by the hand wheel on the operating 
platform above, and the other operated by a 
rack on the needle-valve spindle. 

Details of the control are given in Figs. 325 to 
328 above, of which the two former are vertical sec- 
tions at right angles to one another. These drawings 


show the two elements just referred to, A operated | an examination of the two sections that the port 5, | by a belt-driven compressor, The electrical equipment 
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by the spindle rising to the platform handwheel 
and j coupled with a tubular shaft enclosing the 
spindle mentioned, and rising as far as the needle- 
valve axis where it terminates in a pinion meshing 
with the valve rack. The part j is cut externally 
with a quick pitch 4-threaded screw, and is sur- 
rounded by a sleeve meshing with it. This sleeve 
controls the vertical movement of the valve ;, 
which can be raised or lowered to cover or uncover 
combinations of ports in the body f. The flanged 


coupled with port 4, leads to the exhaust, from the 
| space between the moving piston and front head, 
by way of the ports / and m (Fig. 314); and port 4 
can also be arranged in combination with port 3. 
to supply pressure water to the same space. Further, 
| port 2 can be coupled with the pressure supply 
(port 3) and thus pressure water will be furnished 
to the space 6 inside the needle, finding its way 
| thither through the ports » and o, or with the 
| exhaust, coupled with port 1. The stroke of the 
| sleeve in the casting f is 2} in., and this can be 
| given to the valve by turning the control hand- 
| wheel. If this wheel is turned, the part h is rotated 
| carrying with it, by means of a sliding key, the 
| part j, which consequently moves the sleeve and 
| Valve k. Pressure is thus exerted on one side or 
| the other of the needle-valve piston and this valve 
| moves accordingly. At the same time, the rack p 
| is operated and the pinion in mesh with it is rotated, 
but in a direction which tends to move the screwed 
part j in a direction opposite to its first movement. 
The first motion is thus offset by the second, and 
in this way equilibrium is restored within the main 
body of the needle valve. The motion of the needle 
| is thus arrested in the new position to which it has 
been set by the controls, and will be so maintained 
until the controls are again manually operated 
| to bring about some new setting. 
The exhaust or drain g is connected with an 
inverted U-pipe, as shown in Figs. 316 and 317, the 
| horizontal run of which connects the vertical legs 
|at a level slightly above the top of the hydraulic 
chambers of the valve, so that these always remain 
filled with water, thus avoiding risks from entrapped 
air. This standpipe is provided with an air vent 
| to prevent syphonic action, and a short-circuiting 
| valve between the lower parts of the legs, so that 
the valve chambers may be drained for inspection 
or maintenance work. Automatic venting of the 
main valve casing and of spaces / and n is provided 
| by individual pipes leading from these chambers to a 
‘manifold shown. The space between the moving 
piston and the back of the valve body is also con- 
nected with a breathing vent, these air valves 
relieving the operator of attention to these junctions. 
| The canyon wall needle valves will normally 
| operate under heads ranging from 160 ft. to 320 ft. 
| under free discharge conditions, but are designed 
for a maximum head of 430 ft. The discharge 
curves show a combined capacity of 47,500 cusecs 
for all 12 of these valves fully open, with the reservoir 
level at El. + 1225. The energy controlled by 
each valve under such conditions is in excess of 
| 195,000 h.p., or over 2,000,000 h.p. for all twelve, 
while, if the further drop to the river is taken into 
account, the total energy is more than 3,200,000 h.p., 


(To be continued.) 
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HEAVY-OIL LOCOMOTIVE FOR 
UNDERGROUND WORK. 


For a number of years Messrs. The Hunslet Engine 
Company, Limited, Hunslet Engine Works, Jack-lane, 
Leeds, 10, have been experimenting in connection 
with the use of heavy-oil locomotives in coal mines and 
other underground workings, and as a result, the 
“ Hunslet ” exhaust-gas conditioner, described in 
ENGINEERING, vol. cxliv, page 452 (1937), was de- 
veloped. It is interesting to note that the latest 
locomotive to be fitted with this apparatus, recently 
delivered to the War Office, is believed to be the 
largest ever supplied for underground and mining work. 
The locomotive, which has been built for operating 
with standard-type wagons on 4-ft. 84-in. gauge line, 
is capable of hauling a gross load of 580 tons on the 
level, and is of exceptionally low height for such a 
powerful engine. The engine is a Gardner 8L3 model 
capable of developing 204 b.h.p. at 1,200 r.p.m., and is 
fully accessible on the removal of four inspection doors 
on either side of the locomotive. The cooling water 
temperature is controlled by a battery of thermostats 
in combination with a sectional-type Serck fan-cooled 
radiator, while a hot-water radiator is also mounted in 
the cab. The conditioner through which the exhaust 
gas is passed is mounted under the leading buffer beam. 
The drive from the engine is taken through a Hunslet 
locomotive-type friction clutch, a flexible coupling, and 





opening on the left in Fig. 325 is the pressure 
supply, the opening at the bottom of both Figs. 325 | 
and 326 being the exhaust. It will thus be seen from 


a three-speed constant-mesh gearbox. with Hunslet 
pre-selective gear change and fully automatic control. 
A Westinghouse straight air-brake with self-lapping 
control valve is fitted, the air supply being maintained 
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includes a charging dynamo, batteries, leading and 
trailing headlamps, cab lamps, and instrument lamps, 
together with dual heavy-duty starter motors, the whole 
of this equipment being of C.A.V.-Bosch manufac- 
ture. The wheelbase is 8 ft., the overall height is 
9 ft., the overall width is 8 ft. 8 in., and the diameter of 
the three coupled wheels is 3 ft. The length over the 
buffer beams is 19 ft. 8 in. The speeds on the first, 
second and third gears are 6 m.p.h., 10-8 m.p.h., and 
18 m.p.h., respectively. The fuel tank capacity is 
100 gallons, and the weight in working order is 22 tons 
3 cwt. The maximum axle load is 7 tons 8 cwt., and 
the normal tractive efforts on the three gears are 
9,880 Ib., 5,485 lb., and 3,290 lb. The maximum 
tractive effort is 10,835 lb. The ratio of adhesive 
weight to tractive effort is 4-57 to 1. The minimum 
radius of curvature which the locomotive will take with 
ease is 100 ft. On first gear, the locomotive will start 
and haul a load of 580 tons on the level, 246 tons on a 
gradient of 1 in 100, and 150 tons on a gradient of 
1 in 50. The corresponding figures for second gear are 
435 tons, 137 tons and 74 tons, and for third gear, are 
252 tons, 73-5 tons, and 35-5 tons. 








DIAGRAMS OF THREE MONTHS’ 
METAL PRICES. 


Ix the annexed diagrams the figures plotted for tin 
and copper are the official closing cash quotations of 
the London Metal Exchange, for “ fine foreign” and 
“ standard” metal, respectively. The prices shown 
for lead are for English metal, while those for spelter 
are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and 
Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and 
those for steel rails are for heavy sections. The pig- 
iron prices are for East Coast hematite and Cleveland 
iron, both for No. 1 quality. The price of quicksilver 
is per bottle, the contents of which vary from 70 Ib. to 
80 Ib., and the price of tin-plates is per standard box, 
but in all other cases the prices are per ton. Each 
vertical line in the diagrams represents a market day, 
and the horizontal lines represent 1/. each, except in the 
case of the diagram relating to tin-plates, in which they 
represent ls. each. 








EXPLOSIONS OF LIVER- BOILING 
VESSELS. 


Tae dangers present when working the simplest 
steam plant are recalled by two recent Board of Trade 
Boiler Explosion Inquiries, Reports Nos. 3293 and 3294, 
dealing with accidents to liver-boiling vessels in the 
two steam trawlers Brontes and Kingston Cornelian. 
In both the trawlers were three rectangular vessels, 
roughly 2 ft. square by about 3 ft. high, made of }-in. 
steel plate electrically welded. In liver boiling, these 
vessels are charged until about three-quarters full and 
steam, supplied from the ship's boiler through a 
reducing valve, is then turned on. The livers are 
boiled for about half an hour. The operation is 
supposed to be done at atmospheric pressure, and 
each boiling vessel is fitted with an open-ended vapour 
pipe. In addition to this the vessels in the Brontes 
each had a small spring-loaded relief valve. Under 
ordinary circumstances it will be seen that steam 
should escape continuously from the vapour pipes, but 
if these should become clogged with liver, &c., then 
the boilers would become closed vessels and the pressure 
would tend to rise to the pressure allowed by the 
steam-reducing valve, which in the case of the Brontes 
was set at 40 Ib. per square inch and in the Kingston 
Cornelian to 25 lb. per square inch. Some time ago, 
when the trawlers were on their fishing grounds and 
liver-boiling was in progress, one of the vessels in each 
ship exploded. In the Brontes the cast-iron charging 
door, about | ft. square and } in. thick, fractured badly, 
and in the Kingston Cornelian a welded seam failed 
for about 2 ft., with the result that in each case a 
seaman was so badly scalded that he died. The cause 
of both failures was found to be due to over-pressure 
caused through the blocking of the vapour pipe. These 
were apparently by no meaas the first accidents with 
this type of plant, and in his observations on the 
explosion in the Brontes the Engineer Surveyor-in-Chief 
says that the accidents would not have occurred had 
the boilers been of more robust construction. ‘“‘ From 
the very nature of the process for which the boilers 
are used,” he remarks, “ it follows that vapour outlets 
on a boiler must always be liable to become choked, 
and it is urged that liver boilers should be designed 
and constructed to withstand at least the maximum 
steam pressure to which they can be subjected with 
all outlets, including relief valves, completely choked. 
To ensure that the required steam pressure is not 
exceeded, a reliable reducing valve must be fitted, 
and it is essential also that there shall be fitted to the 
reduced steam supply pipe a pressure gauge and an 
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approved relief valve of such dimensions that it will 
give unmistakable audible and visual indication when 
the highest pressure for which the boiler is suitable is 
exceeded.” It is obvious that any means of relief 
on the boiling vessels themselves are very liable to 
become inoperative under ordinary working conditions. 








LABOUR NOTES, 


BETWEEN 4,000 and 5,000 workers in the Scottish 
shale-oil industry are having their wages increased 
as from Wednesday this week. A statement on the 
subject, issued bythe Bro burn, Oakbank, Pumpharston 
and Young companies, is in the following terms :— 
‘* Notice is hereby given that as from the pay commenc- 
ing Wednesday, January 5, 1938, the wages of workers 
employed in and about the shale mines and works, 
other than apprentices, will be increased as follows :— 
Sixpence (6d.) per day to all employees of 18 years 
of age and over, and threepence (3d.) per day to all 
employees under 18 years of age. It has also been 
decided that all the employees will be granted one 
week’s holiday with pay during the summer months, 
the six-shift workers being allowed six days and the 
seven-shift workers seven days. Details of the holiday 
arrangements are to be issued later.’ Similar conces- 
sions have been made to the men employed in the 
workshops of Messrs. Scottish Oils, Limited, at 
Middleton Hall, and at the refinery in Grangemouth. 


As a result of negotiations between representatives 
of the Association of Wireless and Cable Telegraphists 
and representatives of firms employing marine radio 
officers, new rates of pay for radio officers in the British 
mercantile marine came into force this week. Under 
the agreement all radio officers employed by the prin- 
cipal wireless companies become members of the 
Merchant Navy Officers’ Pension Fund, which provides 
for pensions at the age of 65. The wages of radio 
officers now range from 71. 17s. 6d. to 121. per month 
for beginners and from 14l. 15s. to 221. per month for 
Grade 1 radio officers. There are, in addition, various 
allowances. ee 

On the basis of reports received from companies 
employing two-thirds of the industrial workers, the 
American Iron and Steel Institute estimates that two 
out of every five employees of the steel industry 
are over 40 years of age. Almost half of those who 
are over 40 are 50 years of age or older. The number 
of employees between the ages of 18 and 25 represents 
20-2 per cent. of the total, and the number between 
the ages of 26 and 40, 39-8 per cent. The average 
age of all steel workers is 38 years—which is, according 
to Steel Facts, the organ of the American Iron and 
Steel Institute, two years more than the average in 
the industry in 1930. The increase in the average age 
since 1930 reflects not only, it is stated, improved public 
health conditions, but also the wider use in steel mills 
of labour-saving machinery and equipment *‘ which 
have greatly lightened the toil required in the manufac- 
ture of steel . . . and so made possible the employ- 
ment of a somewhat larger proportion of older men.” 


An editorial note in the December issue of the 
Journal of the American International Association of 
Machinists states that, apart from trouble with the 
Rand Corporation, the organisation has been compara- 
tively free of long-drawn out strikes. ‘*‘ Each month,” 
the writer goes on to say, “ has brought reports of gains 
made through the successful termination of negotia- 
tions which have resulted in agreements being signed 
which invariably provided for substantial wage increases, 
improved working conditions, and a union shop. Our 
records show that more than 3,000 such agreements 
have been entered into between employers and the 
International Association of Machinists during the 
past twelve months. These agreements cover almost 
every conceivable industry.” 





A communication received by the International 
Labour Office at Geneva states that with more intensive 
activity in the munitions industry, the demand for 
labour in Japan is steadily increasing. The employ- 
ment exchanges, which in June last numbered approxi- 
mately 740, were still unable to cope with this situation. 
A national system of exchanges has been advocated, 
but until this can be brought about the Government 
has decided to organise itinerant squads, under the 
control of the Department of Home Affairs, to assist 
in vocational and employment guidance. These 
squads will collaborate with the employment agencies 
and the authorities in cities, towns and villages with a 
view to meeting the demand for workers. They will 
also give vocational guidance to young persons. Those 
accepting employment in a distant place will be 


The members of these squads will be given a brief 
training in Tokyo, Osaka and Fukuoka. Two-thirds 
of the cost of the squads will be borne by the State. 
It is expected that 120 itinerant squads will be organised 
throughout Japan. 





Industrial and Labour Information states that a 
Belgian Ministerial Order, issued in pursuance of the 
Royal Order of September 10, 1937, lays down the 
conditions of a medical nature with which workers 
suffering from pneumoconiosis must comply in order 
to benefit by compensation. There must be phago- 
cytes containing industrial dust in the sputum; a 
pseudo-tumoural radiographic picture accompanied 
or not by signs of pulmonary tuberculosis after three 
years’ work in dusty surroundings. One or both 
of these conditions requires to be fulfilled. Further, 
a Royal Order of the same date establishes speciai 
procedure as regar Js the lodging of claims for compen- 
sation for injuries caused by pneumoconioss and 
appoints a committee of appeal for settling disputes. 
This committee is composed of three doctors appointed 
for two years by Ministerial Order on the proposal of 
the Technical Committee of the Welfare Fund for 
persons suffering from occupational diseases and of 
the doctors concerned with the lodging of the claim. 


The Rome correspondent of The Times states that 
plans are being worked out for the employment of 
Italian agricultural labourers in Germany on a large 
scale; there is talk of 30,000 being sent. They are 
apparently to be engaged partly in seasonal agricultural 
work and partly on land reclamation schemes. It is 
assumed that this plan has been hit upon as one means 
of adjusting the balance of payment between the 
two countries, which is at present heavily in favour of 
Germany. Germany has sold goods to Italy this year 
of a value approaching 1,000,000,000 lire (10,500,000/.) 
more than Italy has sold to Germany. The Italian 
labourers are to be drawn mainly from the valley of the 
Po. They will, it is said, receive the rates of pay 
current in Germany, and will continue to enjoy the 
benefits while in Germany of the Fascist social welfare 
organisations. The correspondent adds that the 
employment of Italian labour in Germany is nothing 
new. Before the War large numbers of Italians used 
to find work in Germany as navvies, and also in 
agricultural districts at harvest time. 


A treaty to which the Governments of Denmark, 
Finland, Norway, Sweden and Iceland are parties, 
regulates certain questions relating to compulsory 
accident insurance. It is agreed that when an em- 
ployer whose principal undertaking is situated in the 
territory of one of the contracting States, employs 
wage-earners in the territory of one of the other 
contracting States on work covered by the accident 
insurance legislation of both States, the legislation of 
the State in whose territory the work is carried out 
shall apply in the case of an industrial accident. When, 
however, it is a question of temporary work (that is to 
say, work which does not last longer than six months) 
and the workers are not domiciled in the country 
where the work is being done, the legislation of the 
State where the employer’s principal undertaking is 
situated shall apply. The same rule holds for workers 
who are sent by the head of an undertaking established 
in one of the contracting countries to exercise super- 
vision or control over work done in the territory of 
one of the other contracting States. 





Land and air transport undertakings working in 
more than one of the contracting countries are subject 
to the legislation of the State where the head office of 
the undertaking is situated. Wage-earners employed 
by these undertakings, however, who work in one of 
the other countries, are subject to the legislation of 
that country, if they are domiciled there. The same 
rule applies to timber-running, forestry work and work 
in quarries when the work is done on behalf of an 
undertaking established on both sides of the frontier 
separating the two contracting States. 


If a vessel registered in one of the contracting 
countries employs workers belonging to one of the 
other contracting countries on loading and unloading 
work or repair work on board the vessel, as long as 
the vessel remains in the latter country the legislation 
of that country shall apply. The central authorities 
of compulsory accident insurance undertake to give 
mutual aid in all cases covered by the agreement and, 
in particular, if occasion arises, to pay the allowances 
due as a result of an accident on behalf of the central 
authority of the country whose insurance institution is 
liable, any such advances to be eventually repaid by 


The programme of “demands and suggestions ” 
adopted at the Japanese Trade Union Congress, which 
was held at Osaka in October, included the following : 
“A trade union law and a collective agreement law 
should be enacted, to give the working classes hope 
for the future and labour movements a standard to 
rely on, to promote a wholesome development of labour 
movements, to minimise labour disputes, and so direct 
and control workers as to enable them to contribute 
towards the promotion and development of national 
industry. The present Act concerning the conciliation 
of labour disputes should be so amended as to bring 
disputes in industry in general under compulsory 
conciliation, and in order to eliminate disputes between 
employers and enpl yees originatirg fr m_ selfish 
m tives on either side, a cowt handlirg labour dis- 
putes exclusively should be created, with a jury com- 
posed of representatives of workers, employers and 
consumers. This court should pronounce final judgment 
on disputes which cannot be settled by conciliation or 
by composition.” 





An article in the November issue of the Review of 
the United States Department of Labour describes the 
vocational activities in countries other than the United 
States. An interesting part of the contribution deals 
with the position in Soviet Russia. Among the 
duties of Soviet inspectors of juvenile labour are the 
supervision of the admission of pupils to vocational 
schools connected with workshops and factories, te 
protect on of the young workers, arrange nent for the 
regular employment of young women in productive in 
dustries according to their abilities and ensure their 
advancement to skilled tasks. Great progress has been 
made in the training of skilled workers during the past 
few years, The number of pupils admitted to the 
vocational schools attached to factories and workshops 
rose from 255,000 in 1933 to 294,100 in 1934 and 
325,000 in 1935. Side by side with this increase in the 
number of apprentice pupils, it was also noticed that 
there was a very marked rise in the attendance at 
workers’ colleges (276,000 persons in 1936, as compared 
with 49,200 in 1928). The proportion of workers in 
higher educational institutions rose from 25-4 per cent. 
in 1928 to 45 per cent. in 1935. The provision of 
minimum technical training and classes for workers 
belonging to the Stakhanov movement was also widely 
extended. The expenditure on training skilled workers 
(6,500 million roubles in 1937 compared with 4,800 
million roubles in 1936) is an important one in the 
aggregate cost of education in the Soviet Union (18,500 
million roubles in 1937, compared with 13,900 million 
roubles in the preceding year). Until 1936 the larger 
proportion of this expense was met by the economic 
agencies, but since then nearly all of the requisite 
funds have been provided by the State. 





Under legislation recently passed in Chil», employers 
are required to deposit each month in a special fund 
for dismissal compensation, 8-33 per cent. of the salaries 
of those employees who receive a monthly salary up to 
3,500 pesos. These requirements apply also to the 
National Fund for public employees and journalists, 
and to other welfare funds. Amounts thus paid go 
to build up for each employee a fund to which, with 
interest, he and his heirs will be entitled when he 
leaves the service. But if he reaches retirement age 
before leaving the service, he will receive only the 
retirement bonus benefit to which he is entitled. He 
may borrow from the fund for the purchase of property 
or the building or improvement of his dwelling. From 
the effective date of this law, the benefits formerly in 
effect under the Labour code cease to apply, but persons 
who have earned the right to these benefits may claim 
them for the time prior to January 1, 1937. 








Ovrrut or Marmng Macuinery IN 1937.—On page 
745 of our previous volume, in the issue for December 31, 
1937, will be found the first portion of our annual 
summary of outputs of marine machinery. This we 
now continue, ing 1937, Messrs. R. and W. Haw- 
thorn, Leslie and Company, Limited, St. Peter’s Works, 
Newcastle-upon-Tyne, constructed the  82,500-s.h.p. 
engines of H.M.S8, Manchester and the 7,000-b.h.p. engines 
of the motorship Beacon Grange.—The engines for twelve 
steamers were supplied by the Central Marine Engine 
‘Norks, West Hartlepool, of Messrs. William Gray and 
Company, Limited. The aggregate i.h.p. was 35,780, 
and the two largest sets, each of 4,350 i.h.p., were for 
the steamers Malvernian and Belgravian.—Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, Neptune 
Works, Newcastle-upon-Tyne, built the engines for 
seven vessels and supplied six Bauer-Wach low-pressure 
turbine installations. The total i-h.p. was _ 33,950.— 
Three vessels, the 8.8. Inkosi and H.M.SS. Somali and 
Tartar, were engined by Messrs. The Wallsend me tad 
and Engineering Company, Limited, Wallsend-on-Tyne, 
and the total h.p. involved was 103,000 h.p. In addition, 
244 oil-burning installations for marine and land work, 
&ec , representing 476,677 h.p., were supplied.—Messrs. 
McKie and Baxter, Limited, Copland Works, Murray- 
street, Paisley, constructed six sets of marine engines 








accompanied and protected by a member of the squad. 





the central authority in question. 


and boilers, totalling 3,880 i.h.p., all for foreign owners. 
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One of the cars is shown in Fig. 9, while the lay-out 
is shown in Figs. 1 and 2, from which it will be noted 
that accommodation has been provided for 60 passengers 
in reversible seats, with lavatory, buffet and postal 
equipment in addition. In deciding upon such 
accommodation, the railway company had. in mind 
the operation of these vehicles between towns more 
than 200 km. apart, and serving such important 
fruit-growing centres as San Juan, Mendoza and San 
Rafael in the Andine provinces of the Argentine. The 
railway gauge is 5 ft. 6 in., the cars are 66 ft. long, 
and the passenger saloon is 36 ft. 1 in. long by 10 ft. wide. 
The tare weight in working order is 35 tons, and the 
laden weight is 40 tons. In the case of the cars with 
mechanical transmission, the drive is on two axles 
of the motor bogie, while in the cars with hydraulic 
transmission, the drive is to one axle only on the same 
bogie. The maximum normal operating speed is 100 
km. (62 miles) per hour, and the fuel tank capacity is 
385 litres (85 gallons). 

The engines are of the Ganz-Jendrassik type, similar 
to those supplied by Messrs. Ganz to the Argentine 
State Railways, with the exception that the design 
of the air-intake filter was altered as the result of 
observations on the effect of dust on the engines. 
The arrangements made for the cars built in the railway 
company’s workshops comprise not only a roof intake 
for the air, but also a filtering arrangement which is 
claimed to be very effective. The Ganz-Jendrassik 
engine was fully described in ENGINEERING, vol. cxxxvii, 
page 606 (1934). The gearboxes fitted in the cars with 
mechanical transmission are of the five-speed type, with 
the main clutch and reverse gearing located in the 
tlywheel housing of the engine, and are thus similar 
to those fitted to the Ganz railcars described in 
ENGINEERING, vol. cxl, page 215 (1935). Full particulars 
of the boxes and their method of operation were given 
in this article. The Voith-Sinclair hydraulic trans- 
mission was also described in ENGINEERING, vol. 
exxxix, page 489 (1935), and it will be sufficient to say 
that, in this particular application, the turbo-trans- 
mission has been designed to transmit 245 brake horse- 
power and to drive on to one axle of the driving bogie, 
as stated. The engine torque is transmitted through a 
Voith Maurer flexible coupling and cardan shaft to the 
turbo transmission, which is supported in three spherical 
bearings in the frame of the bogie in such a manner 
that any twisting of the bogie frame does not affect 
the turbo-transmission. A special cooler, located 
behind the engine water-cooling radiator, is used to 








dissipate the heat generated in the oil. The final drive 
and reversing gear are combined in one casing. The 
drive for the auxiliary machinery is taken off the input 
shaft of the turbo transmission. 

The hydraulic transmission was supplied by Messrs. 
The Hydraulic Coupling and Engineering Company, 
Limited, Isleworth, in collaboration with Messrs. J. M. 
Voith, of Heidenheim and St. Poelten. The drive from 
the gearbox of the mechanical cars to the two driving 
axles of the motor bogie is by cardan shaft and bevel 
gearing of ample proportions, the stepping down 
of the drive from the engine through the various 
gears permitting a final ratio of 1-54 to 1 to be obtained 
at the axle. In the case of the hydraulic transmission, 
the incorporation of the reverse gear in the final drive 
has necessitated a double reduction arrangement in 
which the final drive on to the axle is by spur gear. 

The Diesel engine and transmission are mounted in an 
all-welded steel bogie of about 13 ft. wheelbase, 
through the medium of double rubber pads. The 
detail design of the bogie has been made to conform 
to the requirements of a patent suspension, the inven- 
tion of the railway company’s chief mechanical engineer, 
and known as the * Kimberley” suspension system. 
The design of the bogies was developed by the Buenos 
Aires and Pacific Railway Company, but as Messrs. 
Ganz were supplying the engines and mechanical 
transmission, they were entrusted with their manufac- 
ture, and the bogies were therefore supplied erected. 
The motor bogie with mechanical transmission, which 
weighs 12 tons fully equipped, is illustrated in Fig. 10. 
The motor bogie with hydraulic transmission is illus- 
trated in Figs. 11 and 12, from which it will be noted 
that the engine is set at a slightly greater incline 
than with the mechanical transmission. The weight 
of the motor bogie with hydraulic transmission is just 
under 11 tons. The radiators for the engine-cooling 
water, the dynamo, and air compressor, are all mounted 
on a small subframe located under the underframe. 
The drive for these auxiliaries is taken from the gearbox 
by a cardan shaft running at engine speed, and is 
distributed through the medium of a small gearbox 
located on the subframe. For the cars with the Voith- 
Sinclair hydraulic transmission the same subframe is 
employed, but with an addition to carry the oil cooler 
of the transmission system. Knorr compressed-air 
brakes were ado for the three cars with mechanical 
transmission and Westinghouse air brakes for the three 
cars with hydraulic transmission, with the stipulation 
that the brake rigging should be identical in both 
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systems. The design of the free bogie follows closely 
that of the motor bogie, being of all-welded construction, 
and likewise includes the ‘‘ Kimberley” body 
suspension system, which although specially designed 
for motor bogie application, has, by virtue of its good 
riding qualities, been incorporated here also. 

The car underframe, which is built up of rolled-stee! 
members welded electrically, is of light weight construc- 
tion, and is designed to form a composite welded 
structure with the body framing. Difficulties of 
obtaining in Argentina adequate supplies of the chrome 
steel required for its construction resulted in the 
underframe being ordered complete from Europe. 
The side pillars are cf pressed steel of U- form, 
having a greatest depth of 4-1 in., tapering to 1-43 in. 
and 1-25 in. at the cant rail and skirt bottom, respec- 
tively. The cant rail and roof members are of light- 
weight rolled-steel sections welded electrically and 
forming part of the structure. The external body 
and roof sheeting is of 14-mm. thick steel plate. 

As regards the suspension system, during the year 
1932 the railway company designed and constructed 
in their workshops a light double-bogie railcar, and 
it was fully realised by all concerned that to obtain a 
smooth running vehicle a special bogie design was 
called for. It was early appreciated that standard 
railway ideas of springing would have to be discarded. 
After considering various schemes, it was decided to do 
without a bogie centre for purposes of weight trans- 
ference, and to take the weight of the body directly 
on the centre line of the side members of the bogie. 
To provide for the relative movement of the body 
and bogie, some form of universal joint was necessary. 
This was obtained by forming a spherical seating on 
the bogie side member, through which passed a suspen- 
sion link having at its lower extremity a ball joint 
making connection with a bracket member of the 
underframe, and at its upper end a helical spring to 
take the load, the spring being provided with a spherical 
seating washer. The principle can be understood by 
reference to Figs. 3 and 4. The traction forces were 
transmitted from the bogie to the underframe and body 
by means of a cross member, and pin sliding in a slot. 
This departure from standard practice was immediately 
satisfactory, and, apart from the minor adjustments 
attendant on any new design, no modification has 
been made in this particular application since it was 
introduced in April, 1933. To date, five successful 
applications of this system have been employed on 
railcars. Details of the arrangement as applied to the 
Diesel railoars are shown in Figs. 5 to 8. The springs, 
as will be seen from Figs. 5 and 6, are located within 
the frame structure, and the whole makes a remarkably 
neat assembly. It will be noted that provision has 
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been made for guiding the spring in position. For 
the transmission of the traction forces, the arrangement 
shown in Figs. 7 and 8 has been provided. 

(T'o be continued.) 








LETTER TO THE EDITOR. 


TAXATION AND THE MOTOR 
INDUSTRY. 


To THe Eprror or ENGINeEeRIne. 

Srr,—It was with some interest that we read the 
leader on page 747 of your issue of December 31, and 
without touching on the question of taxation of fuel, 
it did bring to mind once more the position of the 
marine-motor section of the industry as regards import 
duties. 

The car and lorry section has been built up under 
a 324 per cent. duty, but in the case of the marine 
motor it is only 10 per cent. which, of course, is futile, 
and where engines go to registered shipyards, &c., 
even this is refunded, so that this section of the industry 
has no tariff protection at all. Efforts have been 
made by our Trade Society to remedy this injustice, 
but without effect, and so far we have not seen any 
list of registered shipyards, nor do we know why a 
marine motor of capacity comparable to the vehicle 
engine should be classed as shipbuilding material. 
This description was intended to apply to raw material 
and main machinery for vessels of some size, but if 
intended to cover small marine motors, it may be 
carried even farther and cover all sorts of finished 
goods, 

The increases in wages and materials have only 
aggravated the position in competition with the low 
prices of mass-produced engines, possibly even surplus 
production. If the motor-car industry had not received 
the 334 per cent. duty it would have been in the hands 
of powerful overseas interests by now. 

With a small home market, it is essential to en- 
courage production and to some extent offset these 
increased costs, for it is the export trade that will be 
vital in the future. 





Yours faithfully, 
Tae Parsons Enorneerinc Company, 
Southampton. LIMITED. 
January 3, 1938. 








PERSONAL. 


Messrs. Currino., Limrrep, Great Westminster 
House, 27, Horseferry-road, London, 8.W.1, inform us 
that arrangements have been completed whereby the 
distribution of Cuprinol products will be controlled in 
the United Kingdom by Messrs. Jenson and Nicholson, 
Limited, Jenson House, Carpenters-road, Stratford, 
London, E.15. Messrs. Cuprinol’s sales manager, Mr. 
8. G. Barnett, will control Messrs. Jenson and Nicholson's 
new Cuprinol department at Stratford. 

Messrs. Roiis-Roycor, Loarenp, 14-15, Conduit-street, 
London, W.1, have appointed Mr. Harald Peake, M.A., 
to fill the vacancy on the board caused by the death 








ENGINEERING. 


TENDERS. 
We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 
Pipes, Valves and Fittings, also specials and jointing 
material for use in the water-supply main and reticulation 


system. Municipality of George, Cape Province, South 
Africa ; February 9. (T. 32,025/37.) 


Stone-Crushi Plant, mobile. Union Tender and 
Supplies Board, Pretoria ; January 20. (T.Y. 32,189/37.) 
Preased-Steel Tanks, two 10,000-gallon and one 20,000- 
gallon capacity. South African Railways and Harbours, 
Johannesburg; February 14. (T.Y. 32,191/37.) 








CONTRACTS. 


Messrs, Artsa Craic, Limirep, Strand-on-the-Green, 
Chiswick, London, W.4, have supplied a 16-24 h.p. 
Diesel engine, which is being installed on a 40-ft. barge 
at Messrs. W. and J. Tod's Wyke Regis shipyard. 

Messrs. Tue Britisne THomson-Hovustron Company, 
Limirep, Crown House, Aldwych, London, W.C.2, 
have secured contracts from the City of Stoke-on-Trent, 
and Messrs. Booth Steamship Company, Limited, Liver- 
pool, for the supply of Mazda lamps during the 12 months 
ending December 31, 1938. 

Messrs. THE WALLSEND SLIPWAY AND ENGINEERING 
Company, Lirrep, Wallsend-on-Tyne, have supplied 
the Wallsend-Howden liquid-fuel burning plant for the 
four Babcock-Johnson water-tube boilers and two auxili- 
ary multi-tubular boilers of the Union-Castle liner 
Windsor Castle, whose trial trip took place on January 3. 

Messrs. R. 8. Lister anp Company, Limrep, Dursley, 
Gloucestershire, are to supply 24 of their auto-trucks 
for use at the Birmingham section of the British Industries 
Fair, in February, for the installation of the exhibits. 








BOOKS RECEIVED. 
I. 


Volume 


Air Ministry. Air Publication No. 1500. 
Second edition. Gipsy Major Aero Engine. London : 
H.M. Stationery Office. [Price 3s. net.] 

La Locomotive 4 Vapeur. By ANDR& CHAPELON. Paris : 
Librairie J.-B. Bailliére et Fils. 

R. Istituto Superiore D’Ingegneria (R. Politecnico). 


Atti Ricerche Studi XXV. Le Ossature degli Edifici. 
Telai Piani Multipli. By Pror. Ine. Marto Baront. 
Milan: Ulrico Hoepli. 

Physik far Studierende an Technischen Hochschulen 
und Universitéten. By Incenteur Dr. Paut WESSEL. 
Edited by Dr. V. RrepeReR von Paar. Munich: 
Ernst Reinhardt. [Price 4:90 marks.] 

Mitteilungen aus dem Institut far Baustatik an der eidg. 
Technischen Hochschule in Zarich. No. 9. Hingebettete 
Rohre. Statische Untersuchung Uberschiitteter Leitungen 
mit Berucksichtigung ihrer Elastizitét. By Dr. Apoutr 
Vortimy. Ziirich and Leipzig: A. G. Gebr. Leemann 


& Co. [Price 10 Swiss francs.] 

Agendas Dunod. Automobile. 1938. By GrorcEs 
Monr. [Price 25 francs.] Construction Mécanique. 
1938. By J. Izartr. [Price 25 francs.) Métallurgie. 
1938. By R. Cazaup. [Price 25 francs.] Physique 
Industrielle. 1938. By J. Izart. [Price 25 francs.]} 
Paris : Dynod. 


United States National Bureau of Standards. Circular 
C416. Jallonage Tables for Horizontal Cylindrical 





of Major-General Sir Wm. G. Bertram Boyce, K.C.M.G., 
D.S8.0, Mr. Peake is joint managing director of Messrs. 
Airedale Collieries, Limited, and other colliery com- 
panies 

Messrs B.E.N Patents, Limrrep, Gorst-road, 
Park Royal, London, N.W.10, announce that their | 
agency for the Transvaal, Natal, Orange Free State, | 
and Southern and Northern Rhodesia is now held by 
Messrs. Hubert Davies and Company, Limited, Johannes. | 
burg. 

Mr. J. 
manager 
Works, 

Messrs. Frank WIGGLEsworTH AND ComMPANy, 
LimireD, Shipley, have now opened a Birmingham office 
at 12.13, Suffolk House, Suffolk-street. It is in charge of 
Mr. H. T. Crossley. 

Mr. A. R. Woop has been appointed assistant sales | 
manager of Messrs. The Western Electric Company, | 
Limited, Bush House, Aldwych, London, W.C.2. 

Mr. W. J. Mitxar, a director of Messrs. Electric | 
Resistance Furnace Company, Limited, 17, Victeria- | 
street, London, 8.W.1, has been appointed managing | 
director, and Messrs. A. W. Smrria and A. J. Monks, | 
sales directors. The secretary of the company, Mn. | 
A. A. Warre, has joined the board. 

Mr. V. A. M. Rosertson, M.Inst.C.E., who joined the 
Underground Railways of London in 1928, has been 
appointed chief engineer of the London Passenger 
Transport Board, 55, Broadway, 8.W.1, in succession to 
Mr. A. R, Cooper, M.Inst.C.E., who has retired. 

Mr. D. J. Wamu has been appointed special officer to 
supervise and promote the sales of the ucts of Messrs. 
Tecalemit, Limited, Great West-road, Brentford, Middle- 
sex, throughout the Union of South Africa, and the 
Rhodesias. He will be stationed in Johannesburg. | 

Messrs, Vickers, Limirep, Vickers House, Broadway, 


M 
of 
Yeovil. 


Watson has been appointed general sales | 
Messrs. Petters, Limited, Westland 

| 

| 


London, 8.W.1, inform us that the Rt. Hon. Sir John | eight months of 1937, Canada produced 329,899,425 Ib. 
Anderson, .P.C., G.C.B., has been appointed a director | of copper, an increase of 22-4 
| in the corresponding period o 


of the company 





Department of Scientific and Industrial Research. 


Tanks with Flat Ends. Washington: Superintendent 

of Documents. [Price 5 cents. 

Chemical Analysis of Metals and Alloys. 
Greeory and W. W. Stevenson. London: 
and Son, Limited. [Price 15s. net.] 

The South and East African Year Book and Guide. 1938 
edition. Edited by G. Gorpon Brown for THe 
Unron-CastLe Mar. Sreamsure Company, Limrrep. 
London: Samson Low, Marston and Company, 
Limited. [Price 2s. 6d.) 

Safety in Mines Research Board. 
Colliery Ropes in Service. London : 
Office. [Price 3d. net.) 

Vibration Problems in Engineering. 
By Proressor 8S. TrmosnHenko. London : 
and Company, Limited. [Price 24s.] 

Home Office. How Factory Accidents Happen. Descriptions 
Certain Accidents Notified to H.M. Inspectors of 

‘actories. Volume XIX. let January, 1938. London : 
H.M. Stationery Office. [Price 3d. net.) 

The Factories Act, 1937. A Practical Explanation of the 
Effect of the New Legislation Together with the Annotated 
Text of the 1937 Act, the Text of Other Important Acts, 
the Truck Acts Annotated, Regulations and a Detailed 
Index. By Lesire Mappocs, in collaboration with 
Str GeraLtp Beituouse. London: Eyre and Spottis- 
woode. [Price 25s. net.) 

Praktische Anwendung der Baugrunduntersuchungen bei 

Entwurf und Beurteilung von Erdbauten und Griin- 

dungen. Third edition, revised and enlarged. By 

Dr.-Inc. Habit W. Loos. Berlin: Julius Springer. 

[Price 16-50 marks.]} 


By Dr. Epwin 
Blackie 


The Examination of 
H.M. Stationery 


Second edition. 
Constable 


0 


Forest 

ucts Research Records, No. 22. Circular Saws. 
By P. Harris. London: H.M. Stationery Office. 
[Price 6d. net.) 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Trade.—The Portuguese Railways who 
were recently inquiring for about 120,000 tons of coals 
have now placed business in respect of half this quantity 
for early shipment with German shippers. Such a step 
had been expected on the Welsh steam coal market 
since it will be remembered that when tenders were 
opened it was found that German prices were as much 
as 3s. per ton below the lowest Welsh offers. Until a 
year ago, the whole of this business was always secured 
by local shippers. New business has matured very quietly 
on the market throughout the past week, while, owing to 
the heavy deliveries collieries still had to make under 
standing contracts, the amount of coal on offer was very 
limited. Consequently, the tone was firm and although 
a number of large buyers continued to hold aloof pending 
a reduction in prices, no early falling off in values was 
expected. Best large grades remained comfortably 
placed, with business ahead, and for the limited quantities 
available full late prices were demanded. Inferiors were 
pm but steady. The scarcity of the washed small 

escriptions was still as pronounced as ever, and only 
occasional odd lots were offered for delivery over the 
next few months. Consequently strong prices ruled. 
Stems for the dry sized sorts were also extremely difficult 
to arrange for early shipment, and high figures were 
quoted. Throughs were firm. The demand for cokes 
was still brisk and with supplies very restricted full late 
values have been upheld. 

Iron and Steel Trade.—The iron and steel and allied 
trades of South Wales and Monmouthshire remained 
very well engaged last week. Operators were concen- 
trating on completing deliveries under standing con- 
tracts, and although a good demand circulated only a 
limited volume of new business could be arranged. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
New Year Prospects.—New Year prospects are bright. 
It is the considered opinion of leading industrialists that 
activity during the current year will be equal to that of 
1937. In a New Year Message, the Master Cutler 
(Col. F. A. Neill) states: ‘There is every reason to 
suppose that current prosperity will continue. Early 
in 1937, there came a peak period, due to heavy buying 
against the possiblity of a shortage of supplies. That 
period has now passed, and in some instances we are 
approaching perhaps a lower and more normal level ; 
but I have every confidence that the average of 1938 
will at least equal that of 1937, if not exceed it. From 
the local and general standpoints there is no justification 
for slump talk. Such talk is not only unwarranted by 
existing and prospective conditions, but is definitely 
harmful, in that it tends to sap confidence and arrest 
development. There is no surer way to ensure slump 
than to talk it persistently.’ Mr. A. J. Grant, president 
of Sheffield Chamber of Commerce, states: “ Failing 
international disturbances, which might affect the course 
of events, the steel industry should continue to prosper. 
I would like to emphasise that I can see no trace what- 
ever of our being on the brink of a slump, though all 
the talk there has been to that effect has already done 
quite a lot of harm. In my view, it is significant of an 
inherently healthy state of affairs that despite apparent 
attempts to engineer reaction and depress quotations, 
trade returns and company results have proved so good 
that industrial shares are again recovering.” 
Tron and Steel.—Following the holiday shutdown, dur- 
ing which furnaces have been overhauled, steel production 
has been resumed at a high level. There is every indica- 
tion that Sheffield’s output for 1937 will exceed 1,700,000 
tons, as compared with 1,600,000 tons in 1936. Business 
continues brisk in both basic billets and acid steel, and 
judging by the number of inquiries in circulation, order 
books should find steady replenishment during the next 
few months. The heavy machinery and engineering 
branches are also busy. Business is good in crushing 
and grinding equipment. One concern has just compieted 
a contract for three sets of high-speed crushing rolls for 
crushing iron-ore. The machines to which the rolls were 
fitted are capable of handling up to 750 tons of ore per 
hour. Orders are numerous for jaw breakers and cement 
and concrete mixing machines. Contracts are circulating 
for tramway and railway trackwork. An order has been 
placed with a Sheffield firm for the renewal of the most 
important cast manganese steel railway lay-out in 
the country at the east end of the Central Station, 
Newcastle-on-Tyne. It comprises 92 crossings and rails, 
covering 77 intersections. The total weight of cast 
manganese steel in its make-up is 70 tons. Concerns 
specialising in the production of steelworks and ironworks 
machinery report a bigger turnover. Orders have been 
booked for rolling mills, forging presses, and furnaces. 
South Yorkshire Coal Trade.—Holiday influences have 
affected sales on export account, but there is every indica: 
tion of a fuller demand developing during the next few 
weeks. Quotations have been maintained, and in- 
uiries are circulating freely. Bunkering trade is quiet 
he inland market is not so brisk as three months ago. 
Industrial fuel is in demand, while small coal is in strong 
request by electricity-generating stations. Coke-making 
works are also heavy buyers. A healthy position exists 
in all grades of coke. Quotations are : Best branch hand- 
picked, 288. to 29s. 6d.; best South Yorkshire, 25s. 6d. 
to 278. 6d. ; best house, 228. to 24s. ; best kitchen, 19s. 6d. 
to #is.: best Derby selected, 24s. 6d. to 258. 6d.; best 
Derby seconds, 22s. to 24s.; best Derby brights, 20s. 6d. 
to 228.; best large nuts, 19s. 6d.:to 20s. 6d.; and best 





er cent. over the output 
1936. 





kitchen nuts, 18s. 6d. ta 19e. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—The Scottish steel works closed 
down for the annual holidays with business on a “‘ high 
note,” and the year 1937 will long be remembered 
because of the extraordinary demand which prevailed 
for steel material of all descriptions and the constant 
pressure on the part of consumers for deliveries commen- 
surate with their commitments. The shipbuilding 
industry absorbed an enormous tonnage of steel during 
the year, and a considerable proportion of that was for 


Admiralty contracts. e rearmament e of 
the Government has indeed been a big factor in the 
activity at the works, as a lot of leeway to be made 


up and the defences of the Empire thoroughly strength- 
ened. New munition factories, aerodromes, tanks, shells, 
&c., all meant a large tonnage of steel, and, as the 
Government programme is not completed, a fair amount 
of this year’s output will be required for defence purposes. 
On the 7 sy side, it is of no little importance to 
record that there was an increase of about 15 per cent. 
over 1936 and that when the final figures are published 
the output for the year will not be far short of two million 
tons. While the home market was responsible for most 
of the business during the year, quite a fair tonnage was 
despatched to overseas markets. Starting in the autumn 
months, new business began to get quieter and bookings 
fell away, but this did not cause much uneasiness on 
the part of the steelmakers because of the large tonnage 
already on the books, and it is fully expected that another 
buying movement will come along as soon as it is known 
that many engagements have still to be covered. The 
matter of prices cannot enter into the question as these 
are now stabilised until the end of this year at the 
same figures as agreed upon last May, which marked an 
advance of from 308. to 37s. 6d. per ton. The following 
table shows the prices per ton a year ago and those now 


in foree : 
January, 1937. January, 1938. 
 — 
Home Home Home Home 
Delivery. Rebate. Delivery. Rebate. 
£ed. «8 d. ew ees 
Boiler plates 10 0 6 15 0 1118 0 15 0 
Ship plates... 910 6 15 0 WL 8 0 15 0 
Sections 9 3 0 15 O ll 0 6 15 0 
Joists 910 6 22 6 ll 0 6 22 6 


The export prices per ton a year ago and to-day are as 
follows :— 
January, 


1937. January, 1938. 
8. d. £ es. d. 


Boiler plates ... 817 6 12 2 6 
Ship plates 8 7 6 ll 0 0 
Sections 8 5 0 10 12 6 
Joists ... ‘ 8 5 0 10 12 6 
Structural engineers have been exceptionally busy for 
many months back and have been consuming a very 
heavy tonnage of steel material. Government buildings 


accounted for much of it, but with an improvement in 
general business, many factory extensions were contracted 
for and a period of activity is assured for some consider- 
able time. The new year opens well in the steel trade, 
and the outlook for the first half of 1938 at least is 
indeed exceedingly bright. Steel sheet makers had quite 
a busy time during last year, but latterly some of them 
have been able to give quicker delivery, while others 
have enough work booked to keep them fully occupied 
for some months. Galvanised sheets continue to be 
rather quiet. 


Malleable-Iron Trade—In the West of Scotland 
malleable-iron trade the year 1937 was, on the whole, 
a very satisfactory one from a trading point of view, 
and although there was recently a slight easing off in 
demand, the various works have all been well employed 
overall. Competition from steel bars affected orders 
towards the end of the year, but it is now expected that 
the reduction of 10s. per ton, made in December, will 
tend to level things up and bring forth more business. 
A year ago “crown” bars were quoted at 111. 10s. per 
ton for home delivery and 10l. 10s. per ton for export, 
but with the increased cost and scarcity of pig-iron the 
end of February saw the quotations raised to 121. 7s. 6d. 
per ton for home delivery and 111. 17s. 6d. per ton for 
export lots. In July the prices were again advanced and 
called 131. 15s. per ton for both home and export orders, 
but the disparity between the price of steel and iron 
bars and the consequent easing off of i , caused 
makers to reduce the price of “‘ crown ” bars to 13. 5s. 
per ton in the hope of stimulating the demand. The 
re-rollers of steel bars have had to face an exceedingly 
heavy demand all the year, and the shortage of raw 
material caused many anxious moments to managements. 
The position improved somewhat in the late autumn, and 
they are now better placed to overtake the large tonnage 
of work on hand. At the beginning of last year the home 
price was 91. 10s. per ton and the export figure was 
8l. 10s. per ton, while to-day’s quotations are 111. 188. 
a ton for home delivery and 12I. 58. per ton for export. 
No. 3 bar iron is quoted at 131. 5s. per ton, and No. 4 at 
131. 15s. per ton, both for home delivery. 


Scottish Pig-Iron Trade.—It is many years since the 
Scottish pig-iron makers have had to face such sustained 
pressure as during 1937, and the 16 furnaces in blast 
have been —_ running continuously to meet the demand. 
When the full returns are made up it will be found that 
the output for the year will be very near the 500,000-ton 
mark, which will be the highest re for a number of 
years back. Constant pressure for deliveries has been 
the order of the day and the same state still exists and 
is likely to continue for months to come as most consumers 
have heavy order books. The current quotations are as 
follows :—Hematite, 61. 13s. per ton, and basic iron 





5l. 7s. 6d. per ton, both delivered at the steel works ; 
foundry iron, No. 1, Os. 6d. per ton, and No. 3, 
5l. 188. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
Pore from Glasgow for the week endi 
ast Saturday, January 1, amounted to 521 tons. 
that total, only 1 ton went overseas. During the corre- 
sponding week of last year the figures were 80 tons 
overseas and 26 tons coastwise, making the total ship- 
ment 106 tons. 

Admiralty Orders for the Clyde.—Announcement is made 
by the Admiralty that they have placed orders with 
Messrs. Yarrow and Company, Limited, Scotstoun, for 
the construction of two escort vessels, H.M.S. Black 
Swan, and H.M.S. Flamingo—of the 1937 programme. 
This brings Messrs. Yarrow’s warship orders up to five 
for the Admiralty and two for the Greek Government. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLessBRouGH, Wednesday. 

The Cleveland Iron Trade.—Market conditions change 
very slowly. Buyers of Cleveland pig are receiving 
rather increased tonnage against old contracts, but makers 
have still to deal with arrears of delivery on a scale that 
leaves little iron available for other purposes, and saleable 
parcels of foundry quality are likely to continue few and 
small for some time. Consumers are now not greatly 
perturbed by a scarcity of Cleveland pig. as they are 
able to obtain ample supplies of suitable iron from 
elsewhere. Foundry owners are using substantial quan- 
tities of Midland and Continental iron and would make 
further purchases from producers abroad but for the 
fear that import duty may be reintroduced when home 
make is once more sufficient to cover domestic require- 
ments. Local ironmasters adhere to their decision to 
make the 58. per ton rebate to home buyers who under- 
take not to use foreign iron, but as yet prospects of early 
adequate supply of products of Tees-side furnaces is 
not at all bright. Stabilised prices of Cleveland pig are 
based on No. 3 quality at 109s. delivered within the 
Tees-side zone, less rebate to loyal consumers. 

Hematite-—The situation in the East Coast hematite 
department may be described as satisfactory. Output 
is maintained at a high level, which not only meets the 
heavy domestic requirements, but leaves moderate 
tonnage available for export. Volume of new home 
business passing is rather considerable. Fairly substan- 
tial sales are reported at the equivalent of No. 1 grade 
of iron at the fixed price of 133s. delivered to North of 
England areas, less 5s. rebate. 

Basic.—There is an absence of new features in the basic 
iron branch of trade. The output of local furnaces is ample 
for the large requirements of makers’ adjacent consuming 
plant, but there is no tonnage on the market, and the 
quotation of 100s. is nominal. 

Foreign Ore.—Obstacles to business in foreign ore are 
less difficult to overcome than a little time ago, but 
resumption of negotiations for large quantities cannot 
be reported. Occasional transactions in small lots are 
put through after individual bargaining on varying 
terms that are not divulged. Imports, under running 
contracts, continue large and satisfactory. Unloadings 
on Tees-side in December totalled 242,747 tons, compared 
with 271,548 tons in November. 

Blast-Furnace Coke.—The heavy make of Durham 
blast-furnace coke is passing into use as it becomes 
distributable, mostly at local works. Prices are still 

verned by good medium qualities at 42s., delivered to 

‘ees -side 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers have more work 
than they can handle and are heavily sold ahead, pro- 
ducers of some commodities having orders booked that 
will keep them well employed over the whole of the 
year. ey are hampered by calls for delivery beyond 
their output capacity. Production is high and may be 
further enlarged, but there seems little likelihood of 
makers contriving to deal fully with specifications coming 
forward. Steel semis are in better supply than of late, 
but re-rollers would welcome still larger deliveries. Home 
demand for finished steel is unabated, while producers 
have substantial export orders to clear; overseas 
inquiries are expanding. Principal market quotations 
for home trade stand at: Common iron bars, 131. 5s. ; 


steel bars, 111. 18s. ; soft steel billets, 71. 17s. 6d.; hard 
steel billets, 91. 2s. 6d.; steel ship rivets, 151. 28. 6d. ; 
steel constructional rivets, 161. 5s.; steel boiler plates, 
1ll. 188.; steel ship, bridge and tank plates, 111. 8s. ; 
steel angles, 11/. 0s. 6d.; steel joists, 111. Os. 6d.; tees, 


121. 0s. 6d.; heavy sections of steel rails, 101. 28. 6d; 
fish plates, 141. 2s. 6d.; black sheets, No. 24 gauge, 
151. 158.; and galvanised corrugated sheets, No. 24 


gauge, 181. 10s. 

Shipments of Iron and Steel.—December shipments of 
iron and steel from the Tees totalled 41,370 tons, com- 
pared with 43,124 tons in November. Last month's 
clearances were composed of 6,063 tons of pig iron, 
3,222 tons of manufactured iron, and 32,085 tons of 
steel. gregate loadings in 1937 reached 567,459 tons, 
compared with 526,397 tons in 1936. Of the pig-iron 
cleared last month, 1,170 tons went coastwise and 
4,893 tons to foreign ports; of the manufactured iron 
loaded, 207 tons went coastwise and 3,015 tons abroad ; 
and of the steel shipped, 15,625 tons went coastwise and 
16,460 tons overseas. Belgium was the largest purchaser 
of pig-iron, accepting 2,438 tons; while Australia took 
| 1,500 tons ; Scotland, 920 tons ; and Denmark, 795 tons. 





NOTICES OF MEETINGS. 





INSTITUTION oF MECHANICAL ENGINEERS.—To-night’ 
6 p.m., Storey’s-gate, 8S.W.1. Extra General Meeting. 
Tenth Thomas Lowe Gray Lecture: ‘ Recent Develop- 
ments in Ship Propulsion,” by Major P. L. Jones. North- 

Branch: Monday, January 10, 6.30 p.m., The 

i Institute, Newcastle-upon-Tyne. * Cylinder 
Liner Wear,” by Mr. J. E. Hurst. South Wales Branch : 
Thursday, Jan 13, 6 p.m., The South Wales Institute, 
Park-place, Cardiff . Thomas Hawksley Lecture: ‘ The 
Gas ine and After,” by Dr. F. W. Lanchester. North- 
Western Branch ; Thursday, January 13, 7.15 p.m., The 
Engineers’ Club, Manchester. ‘ Racing Motor Car 
Design,” by Mr. R. A. Railton. Scottish Branch : Thurs- 
day, January 13, 7.30 p.m., The Royal Technical College, 
Glasgow. Tenth Thomas Lowe Gray Lecture. Yorkshire 
Branch ; Thursday, January 13, 7.30 p.m., Hotel Metro- 
— King-street, Leeds. ‘‘ Recent Developments in 

igh-Speed Reciprocating Pumps,” by Messrs. F. H. 
and J. M. Towler. Institution: Friday, January 14, 
6.30 p.m., Storey’s-gate, S.W.1. Informal Meeting. 
# = Tendencies in the Design of Small Tools and 
Turret Lathe Tools,” to be introduced by Mr. E. W. 
Tipple. 

InstrTuTION or ELectricaL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. (i) “‘ The Calibration of 
Sphere Gaps with Impulse Volt ,” by Messrs. R. 
Davis and G. W. Bowdler. (ii) ‘‘ The Calibration of the 
Sphere Gap for Voltage Measurement up to One Million 

olts (Effective) at 50 Cycles,”’ by Messrs. F. 8. Edwards 
and J. F. Smee. North-Eastern Centre : Monday, January 
10, 6.15 p.m., The Newe House, Pilgrim-street, ewcastle- 
upon-Tyne. ‘‘ Safeguards Against Interruptions of 
Supply,” by Messrs. H. W. Clothier, B. H. Leeson and 
H. ns nd Institution : Monday, January 10, 7 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Informa\ 
Meeting. Discussion on “ Electricity in the Catering 
Industry,” to be opened by Com. F, T. Hewson. Mersey 
and North Wales (Liverpool) Centre : Monday, January 10, 
7 p.m., The University, Liverpool. Joint Meeting with 
Tae Liverrpoot ENGINEERING SOCIETY. Parsons 
Memorial Lecture, by Dr. Gerald Stoney. South Midland 
Centre: Monday, January 10, 7 p.m., The James Watt 
Memorial Institute, Birmingham. “ Rural Electrifica- 
tion,” by Mr. J. S. Pickles. Western Centre: Monday, 
January 10, 6 p.m., The South Wales Institute of 
Engineers, Cardiff. ‘‘ The Effects of Impulse Voltages 
on Transformer Windings,”’ by Dr. T. E. Allibone, Mr. D. 
B. McKenzie and Mr. F. R. Perry. Scottish Centre : 
Tuesday, January 11, 7.30 p.m., Royal Technical Col- 
lege, Glasgow. “ Television,” by Mr. G. Parr. Hamp- 
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University College, Southampton. “The Effects of 
Impulse Voltages on Transformer Windings,” by Dr. T. 
E. Allibone, Mr. D. B. McKenzie and Mr. F. R. Perry. 
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The University College, Dundee. ‘‘ General Review of 
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Influence of Law on Design,” by Major E. G. E. Beau- 
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.m. The James Watt Memorial Institute, Birmingham. 
‘The Work of the Industrial Research Laboratories of the 
City of Birmingham Gas Department and its —— 
in Automobile meeecring, by Dr. C. M. Walter. 
Bristol Centre: Thursday, January 13, 7 p.m., The Mer- 
chant Venturers’ Technical College, Bristol. “ Develop- 
ments in Motor Cycle Engine Design,” by Mr. V. Page. 


InstrTUTION or Crvi, Enarverers.—Tuesday, January 
1l, 6 p.m., Great George-street, 8.W.1. ‘‘ Recent 
Engineering Developments in the General Post Office, 

by Sir George Lee, Newcastle-wpon-Tyne and District 
Association: Tuesday, January 11, 7.30 p.m., The 
Mining Institute, Westgate-road, Newcastle-upon-Tyne. 
Vernon-Harcourt Lecture: ‘Estuary Channels and 
Embankments,” by Dr. Brysson Cunningham. Institu- 
tion: Wednesday, January 12, 6 p.m., Great George- 
street, 8.W.1. Informal Meeting. Discussion on “ The 
Purchase and Use of Concrete in a Pre-Mixed Form,” to 
be introduced by Mr. R. H. H. Stanger. Yorkshire 
Association :; Wednesday, January 12, 7.30 p.m., Grand 
Hotel, Sheffield. Vernon-Harcourt Lecture. Birming- 
ham and District Association: Thursday, January 13, 
6 p.m., The James Watt Memorial Institute, Birming- 
ts of Aerodrome Construction,” by 


ham. “ Some t 
Mr. H. A. Lewis-Dale. South Wales and Monmouthshire 
Association: Friday, January 14, 6.30 — 

= eC Tro- 


Engineers’ Institute, Park-place, Cardiff. 
tection of oy Structures Against Attack by Air- 
craft,’’ by Lieut.-Col. H. G. MacGeorge. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
Scottanp.—Tuesday, January 11, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. General Meeting. ‘Turbo 
Compressors for High Temperatures,” by Dr. W. J. 
Kearton. 

Norrs-East Coast InstirvuTion or ENGINEERS AND 
Surpsuitpers.—Friday, January 14, 6 ane The Mining 
Institute, Neweastle-upon-Tyne. “Ship Stresses in 
Ro Water in the Light of Investigations Made Upon 
the Motorship ‘ San Francisco,’ ’’ by Professor Dr.-Ing: G. 
Sc’ 


For Meetings of other Societies and of Junior Sections 





| South Africa, with an import of 2,378 tons, was the chief 
buyer of manufactured iron. 
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THE QUALIFICATIONS OF 
SEAGOING ENGINEERS. 


To the marine engineer of the present day, the 
name of Hazelton R. Robson probably conveys 
nothing whatever, and even to the previous genera- 
tion, if of Clydeside upbringing, it is likely to recall 
only an elderly consulting engineer and sometime 
partner in a Partick shipyard and engine works, 
who died at an advanced age rather more than 
30 years ago. These occupations, however, belonged 
only to the autumn of a long life, and in their effect 
upon the marine-engineering fraternity are in the 
way of trivialities by comparison with the reputed 
fact that it was Mr. Hazelton Robson Robson, who, 
as a young Board of Trade engineer-surveyor for the 
Clyde district, first suggested that the practice of 
examining masters and mates and awarding certi- 
ficates of competency, which had been compulsory 
since 1850, should be extended also to the first and 
second engineers of merchant ships under the British 
flag. The suggestion was adopted, and in 1862 was 
introduced the system of examinations for Certi- 
ficates of Competency as First and Second Engineers. 

The Merchant Shipping Act Amendment Act of 
1862 required certificated engineers to be carried in 
foreign-going steamships of 100 or more nominal 
horse-power and in certain home-trade ships, and 
laid down rules for the certification of candidates. 
These were not greatly modified in the comprehen- 
sive Merchant Shipping Act of 1894, which still 
governs the issue of certificates, but a number of 
subsequent Amending Acts have been passed to 
meet such changes of circumstance as the increase 
in the number of multiple-screw ships, and the 
introduction of new types of propelling machinery, 
especially steam turbines and internal-combustion 
engines. 

An alteration of considerable importance was 
made in 1915, when the minimum period of 
qualifying sea service was raised from 12 months 
to 18 months for both the Second-Clags and the 





First-Class Certificate, subject to certain small 





allowances to candidates trained in approved tech- 


_| nical schools, 


For a number of years, however, a feeling had 
been gaining strength that the whole system was 
in need of re-organisation, to adapt it more effec- 
tively to modern educational standards on shore 
and operating conditions afloat, and general satis- 
faction was expressed when the President of the 
Board of Trade announced, just twelve months ago, 
the appointment of a Departmental Committee “to 
consider the present system under which candi- 
dates for Certificates as Engineers in merchant ships 
are examined by the Board of Trade, and to advise 
whether any, and, if so, what alterations are re- 
quired in the system under which the examinations 
are conducted, or in the qualifications of candidates, 
or in the subjects in which the candidates are ex- 
amined.’’ The Committee, which consisted of twelve 
members, under the chairmanship of Mr. Maurice 
S. Gibb, C.B.E., included representatives of 
shipbuilding, shipowning, educational and pro- 
fessional interests, more than half of the members 
being qualified marine engineers under the existing 
regulations. In the collection of evidence a very 
wide net was cast, and the viewpoint of the candi- 
dates themselves was not overlooked, a number 
being interviewed at various examination centres 
on the conclusion of their ‘‘ verbal ’’ examinations, 
which members of the Committee had attended. 

The resultant report, which has now been issued 
and is at present under consideration by the Board 
of Trade, may be described at once as one which, 
if its recommendations are adopted (as it seems 
probable that they will be), will mark a new epoch 
in the history of British marine engineering, and 
should go a long way towards arresting the decline 
in the number of candidates, which has been parti- 
~|eularly in evidence during recent years. How 
marked this reduction has been is shown by some 
of the figures quoted in the report. In 1929, there 
were 1,278 candidates for Second-Class Certificates 
and Endorsements, but in 1936 only 665 aspirants 
presented themselves—a reduction of nearly 50 per 
cent. in eight years; and in the same period the 
number of candidates for First-Class Certificates and 
Endorsements declined by nearly 30 per cent.. Toa 
great extent this is a reflection of the state of the 
shipping industry, no material changes having been 
made in the regulations, which might account for it ; 
but the dissatisfaction felt and expressed in connec- 
tion with many of the regulations, and especially 
with the repetition of examinations, has been 
sufficiently obvious to render it likely that the 
removal of the main objections cannot fail to bring 
about a widespread change of opinion among 
engineering apprentices regarding their prospects, 
should they elect to go to sea on completion of their 
apprenticeship. 

The Committee recommends that the existing 
Steam and Motor Certificates and Endorsements, 
First and Second Class, should continue to be 
issued, but that a candidate possessing adequate 
experience with both types of machinery should, 
if he so desires, be allowed to take a single examina- 
tion for a Combined Certificate, rendering him 
eligible for further service with either ; and that 
holders of a Second-Class Certificate of either kind 
should be allowed to proceed to the examination for 
a First Class of the other type, if the qualifying sea 
service in that type has been obtained. The normal 
period of workshop training, it is suggested, should 
remain at not less than four years, but candidates 
who have been engaged on mechanical engineering 
work of suitable character should not be obliged to 
discount it, and to serve additional time on marine 
engines or at sea, merely because it was not directly 
associated with marine machinery. This proposal, 
it will be recognised, is of fundamental importance, 
as it would enable many potential marine engineers 
apprenticed to locomotive or other branches of 
mechanical engineering, and at inland centres, to 
go to sea if they so desire, without incurring the 
present penalty of additional qualifying time. The 
present period of qualifying sea service, it is recom- 
mended, should be retained at 18 months, with 
certain modifications regarding service on auxiliaries 
associated with the main engines, and in other par- 
ticulars. For a Combined Certificate the minimum 


qualifying sea service proposed is 2] months ; and 
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the home-trade service should count two-thirds the 
actual time for T‘iird and Fourth Engineers in 
charge of a watch, whose time now counts at only 
half-rate. Two members of the Committee make a 
reservation regarding this point, and also wish to 
revert to the former 12 months foreign-going service, 
but in all other respects the Committee is unanimous. 

The Committee is emphatic that the examination 
standard must not be relaxed, but makes the most 
important recommendation that equivalent exam- 
inations in fundamental engineering knowledge 
should exempt candidates from the corresponding 
parts of the Board’s examinations, which should be 
re-arranged in two parts, separating Part A (the 
fundamental work) from Part B, covering that 
practical experience which can only be obtained 
at sea. Thus, the holder of a National Certificate 
in Mechanical Engineering would not need to sit 
again for the subjects covered by it. Moreover, 
Second-Class candidates not already holding an 
exempting certificate should be allowed to sit for the 
Part A examination before going to sea; and for 
Part A (First Class) at any time after obtaining the 
Second-Class Certificate. In certain circumstances, 
credit should be allowed for passes in single subjects. 
At present, failure entails re-examination in all the | 
subjects—a prolific cause of lost time and expense to | 
unsuccessful candidates. These are the main points 
in the proposed charter of comparative liberties to 
he enjoyed by future aspirants to Board of Trade 
“ tickets,” but the report contains numerous other 
minor rationalisations of procedure, as well as draft 
examination syllabuses, which are also deserving of 
careful study. It may be commended as a well- 
reasoned and painstaking production, the adoption 
of which should be of far-reaching benefit to the 
British Mercantile Marine and indirectly to engineer- 
ing in general. 








ELECTRICAL ENGINEERING 
EDUCATION. 

Tue debate on “ Electrical Engineering Educa- 
tion,” which took place at the meeting of the Insti- 
tution of Electrical Engineers on Thursday, Decem- 
ber 16, was no exception to the general rule that it ie 
easy to arrange a good discussion on this subject. 
There is, of course, more than one reason for this. 
Iu the first place there is no lack of matter and in the 
second it is a problem upon which most people hold 
definite opinions, even if they are not agreed upon 
a solution. But above all it is more and more being 
realised that upon its correct treatment depends 
to a large extent the future of the profession and 
industry. This point was rightly insisted upon 
both directly and by inference during the course of 
the proceedings. 

The debate was opened by three short papers 
which were presented respectively by Professor C. L. 
Fortescue, Mr. F. H. Clough and Mr. E. 8. Byng, 
the last deputising for Colonel H. C. Fraser. Pro- 
fessor Fortescue confined his remarks to the training 
of those who may be expected to qualify for the 
corporate membership of the Institution, and dealt 
with the period from the passing of the School 
Certificate Examination to the start of the three 
years of responsible practical experience, which is 
® necessary preliminary to associate membership. 
A young engineer should, he said, not only have a 
knowledge of that branch of electrical engineering 
in which he was about to take responsibility, but of 
modern languages, science and mathematics suffi- 
cient in extent to ensure his advancement. In 
addition, such personal qualities as quick percep- 


tion, good address and tact were essential, and as | 


these qualities were almos. éntirely natural, the 
problem of the educationalist was how to devise a 
course which, while providing the necessary theo- 
retical and practical training, would also develop 
them to the greatest extent. The importance of the 
personal factor was also insisted upon from rather 
different aspect by Colonel Fraser, who held the view 
that the foundations of character and temperament 
must be implanted at an early age if they were to 


be imparted at all. Success in examination was, he 
said, no substitute for success in the rough-and- 
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ficates. General agreement with this point of view 
was also expressed in the course of the discussion. 
Nor was the importance, not the abuse, of athletics 
overlooked ; and Professor Marchant was able. to 
record that the University of Liverpool at least had 
recognised in the most practical fashion that a 
physically fit student was more valuable to himself 
and to the community than the traditional be- 
spectacled bookworm. 

As was only natural Professor Fortescue devoted 
some time to the relative merits of the various 
possible courses of study and to the oft-debated 
question whether practical should precede theo- 
retical training, or the reverse. University education 
he pointed out, was expensive and the question was 
whether the extra cost was justified by the results 
obtained. It certainly had the advantage that 
its outlook was more fundamental and there was 
no doubt that the theoretical knowledge imparted 
was often most useful in after life. In this con- 
tention he was supported by Dr. C. C. Paterson, who 
said that, as the field of electrical engineering was 
now so wide and the number of possible positions 
in it so large, there could not be any one desirable 
method of training. This state of affairs rendered 
early specialisation undesirable and his own view 
was that the young man with a good grounding in 
physics and chemistry was more useful to industry 
than one who had thrown his net more widely. With 
this argument we are broadly speaking inclined 
to agree, though it must be pointed out that the 
student is not a free agent and that perhaps the 
qualifications for a position in the field in which Dr. 
Paterson has done such distinguished work are 
not necessarily the same as those in which the out- 
look is more commercial. 

In this connection it may be as well to say 
something about the question of examinations. 
Anyone who has studied the syllabuses of the 
final examinations for an engineering degree at 
one of our universities, and the same is true also 
of tests of less exalted standing, will have been 
struck not only by their width, but by the enormous 
strain they impose upon the memory of the candi- 
dates. A good memory is a most useful qualifica- 
tion, but it should not be abused either by its 
possessor or by others. There is, therefore, a great 
deal to be said for the suggestion, made by Mr. 
Clough, that a student should be allowed to take 
with him to an examination such books of reference 
as he requires, as this would represent more closely 
the condition in which he would be situated in later 
life. Incidentally, it would teach him the right 
use of such books, would expose both their strength 
and their weaknesses, and would inspire in him 
the importance of the advice always to “ verify 
your references.” To give an incorrect figure 
for the strength of some material in an examination 
only loses the perpetrator marks. To do the 
same in after life may lose money, if not lead to 
disaster. 

The whole subject is not only too wide to be 
dealt with in the course of a single article, but 
it is not possible even to mention all the points 
raised in the course of the debate. The remarks of 
the various speakers, including those who presented 
the papers, did, however, show that the importance 
of the problem was realised. The problem itself 
was well stated by Dr. A. P. M. Fleming as being 


|how to get the best recruits and then to train 


them properly. This, he said, was not being 
done to-day because the schoolmaster tended to be 
remote from industry. Moreover, all the methods 
of technical instruction that were available were 
not being used. To some extent this was a matter 
for which the industry itself was responsible. 
He therefore suggested that members of the staffs 
of firms who were engaged on specialist work 
might be utilised for training in their own firms or 
seconded as instructors to technical institutions. 
Industry might, moreover, assist in the training 
of teachers. It was probably true that the time 
had not yet come when such a scheme could be 
put into force, but it was one which needed the 
closest consideration if every educational resource 
at our disposal was to be utilised as it should be. 


tumble of school life and a year's service as a prefect | It is as well, we think, that this point of view should 
might easily be of more educative value than the | be emphasised and its implications acted upon 


study which resulted in the acquirement of certi-| without delay. 


As Mr. Frank Gill pointed ont, 











it is necessary to get industry articulate on this 
subject. If the debate, which we have recorded, 
does that, it will certainly not have been a failure. 








ENGINEERING CENTENARIES 
IN 1938. 


SEVERAL centenaries of considerable interest to 
engineers will occur this year, none of them, how- 
ever, more likely to attract attention than the 
centenary of the inauguration of transatlantic steam 
navigation. This great project, dreamt of by a 
few, but thought impossible by many, was brought 
to a successful issue through the pioneering work of 
three companies, the British and American Steam 
Navigation Company, of London, the Great Western 
Steamship Company of Bristol, and the Trans- 
atlantic Steam Ship Company, of Liverpool. Under 
their auspices, the Sirius, Great Western, Royal 
William and Liverpool, all crossed from England 
to New York in 1838 by steam, but it was the work 
of Brunel’s Great Western that opened men’s eyes 
to the possibility of ocean steam navigation. In 
size and equipment the Great Western far sur- 
passed any other ship of her day, and her success 
was a notable tribute to the genius of Brunel. She 
was built at Bristol by Patterson, but her engines 
were made at Lambeth by Maudslay, Sons and 
Field. On April 8, 1837, she left Bristol on her 
maiden voyage, in charge of Commander James 
Hoskin, R.N., who six years later was presented 
with a gold watch by the underwriters of Lloyd’s 
for having made 64 passages in her. The members 
of the Newcomen Society, both in England and in 
America, are arranging suitably to celebrate the 
sailing of the Great Western, and a special exhibition 
of Atlantic steamships is being arranged at the 
Science Museum. Though not so notable an event 
in the history of transport, the opening of the whole 
of the railway line from London to Birmingham on 
September 17, 1838, is another centenary of interest. 

Among the engineers who died a century ago was 
Colonel John Stevens, of Hoboken, whose death 
occurred on March 6, 1838. In 1804 he made the 
first practical screw-driven steam boat, and was 
afterwards a staunch advocate both of steam 
navigation and railways. A pioneer in another 
field was Jean-Pierre Blanchard, the French aero- 
naut who was born two hundred years ago. On 
January 7, 1785, Blanchard, with Dr. John Jeffries, 
a native of Boston, New England, made history by 
crossing the Channel in a balloon. Coming to 
those who were born in 1838, among those who 
achieved distinction in one way or another were 
Count Zeppelin, of rigid air-ship fame; Samson 
Fox, the inventor of the corrugated flue for boilers 
and a pioneer of the acetylene industry in Europe ; 
Peter Brotherhood, whose high-speed steam engines 
and high-pressure air compressors were used in 
many navies; Charles Emery, a distinguished 
engineer of the United States, who erected a central 
steam station for the house-to-house supply of 
steam ; and General Charles Edmund Webber, the 
military engineer who helped to organise the tele- 
graph service of the British Post Office, and who, 
with Sir Francis Bolton, formed the Society of 
Telegraph Engineers, now the Institution of Elec- 
trical Engineers. 

In the realm of physical science, Pierre- 
Louis Dulong, the professor of the Ecole Poly- 
technique who carried out many investigations on 
heat and other matters, died in 1838, while that 
year saw the birth of the eminent British meteoro- 
logist, George James Symons, the founder of the 
British Rainfall Association, who, in 1897 was 
awarded the Albert Medal of the Royal Society of 
Arts for services rendered to engineers engaged in 
water supply. The year is especially rich in the 
centenaries of eminent chemists, among whom are 
Sir William Perkin, the founder of the coal-tar 
colour industry; Ernest Solvay, the pioneer of 
the ammonia process of soda manufacture; and 
Joseph James Coleman, who, with the Bell brothers 
of Glasgow, introduced the dry-air refrigerating 
machine, which led to a revolution in the meat- 
carrying trade. Finally, it may not be out of 
place to recall the birth, two hundred years ago, of 
the famous astronomer Sir William Herschel, whose 
great telescopes were among the wonders of his age. 
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and whose discoveries opened up new fields for 
exploration ; and the birth, three hundred years 
ago, of the Edinburgh mathematician James 
Gregory, who, at the age of twenty-four, wrote 
his “ Optica Promota,” which contained the first 
description of the Gregorian reflecting telescope. 








NOTES. 
INTERNATIONAL Roap Coneress aT THE Hacve. 


As already announced in our columns, the eighth 
International Road Congress is to be held at The 
Hague, from June 20 to July 2, at the invitation 
of the Government of the Netherlands. The pro- 
gramme of the Congress, which has recently been 
issued, embraces, among other subjects, the con- 
struction, maintenance, use, regulation and admin- 
istration of roads. Among the questions to be 
discussed will be the progress made, since the 
Congress at Munich in 1934, with the use of cement 
for carriageway surfacings ; the utilisation of brick, 
cast-iron, steel, rubber and other road-surface 
materials ; recent progress made in the preparation 
and use of tar, bitumen and emulsions ; accidents 
on roads and their prevention ; the segregation of 
the various classes of traffic on the highway; the 
slipperiness or rugosity of carriageway surfacings ; 
and the properties of the sub-soil of roads. Accord- 
ing to the provisional arrangements, the ceremonial 
opening of the Congress will take place in the 
Kurhaus, Scheveningen, on the afternoon of Monday, 
June 20, and thereafter technical sessions will be 
held on the mornings and afternoons of the three 
following days. Visits have been arranged for 
Friday, June 24, and a plenary session will be held 
on the afternoon of Saturday, June 25. A pro- 
gramme of all-day excursions to view new or recon- 
structed roads on bad subsoil, and to inspect the 
tunnel now being constructed at Rotterdam under 
the Maas, the extensive Zuiderzee reclamation 
works, and other civil-engineering undertakings, 
has been arranged for the week commencing Monday, 
June 27. Finally, the closing ceremony of the 
Congress will take place on the afternoon of July 2. 
An exhibition dealing with road-construction 
methods and materials, lighting, safety devices, &c., 
will be held concurrently with the Congress, at 
Houtrust, some 5 km. from Scheveningen, but 
linked with it by frequent omnibus and tramway 
services. The office of the secretary-general of the 
Congress is at 60, Groot Hertoginnelaan, The Hague, 
while the secretary of the British National Com- 
mittee of the Permanent International Association 
of Road Congresses, is Mr. E. B. Hart, Roads 
Department, Ministry of Transport, Metropole 
Buildings, Northumberland-avenue, London, W.C.2. 


Tue SHIPBUILDING INDUSTRY 193 


For a number of years it has been customary for 
the president of the Shipbuilding Employers’ 
Federation, at the close of the year, to issue a 
statement,” a sort of pastoral letter in which he 
sums up the current position of the industry and 
makes such comments upon the situation and 
immediate prospects as the occasion may warrant. 
It is a long time, however, since a president has 
been able to open his remarks with a declaration as 
cheerful as that of Mr. F. C. Pyman, who suc- 
ceeded Mr. F. E. Rebbeck in that office in November 
last. “*‘ Reviewing 1937,” Mr. Pyman states, “ ship- 
builders are well content”; and the statistics 
appended to the statement, although certain of 
them relate only to the first three quarters of the 
year, bear out the general justice of the claim. By 
comparison with 1929 as a basic year, there is still 
a considerable leeway to be made up, and the flow 
of new mercantile orders has slackened appreciably 
as the result of rising costs and a tendency towards 
lower freights; but 41 per cent. of the world’s 
shipbuilding is in progress in British yards, and 
the number of men employed in the industry is now 
about 15,000 in excess of the 1936 figure, while the 
proportion unemployed of those officially credited 
to shipbuilding and ship-repairing, has decreased 
from 60-1 per cent. in December, 1931, to 23-5 per 
cent. in September last. The volume of work in 
hand is sufficient to keep the yards occupied for 
some time, and in the case of the warship-building 
yards, throughout 1938, the total of British and 
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Museum; on Mr. H. N. Colam, Agent, Madras 
and Southern Mahratta Railway ; on Mr. C. Bruce- 
Gardner, M.I.Mech.E. ; on Mr. A. Ramsay, Director 
of the Engineering and Allied National Employers 
Federation, and on Mr. D. R. Wilson, H.M. Chief 
Inspector of Factories. 
Order of the British Empire is awarded to Sir 
Andrew Duncan, who from 1927 to 1935 was Chair- 
man of the Central Electricity Board and who is now 
Chairman of the Executive Committee of the British 
Iron and Steel Federation ; and Dr. W. H. McClean, 
M.Inst.C.E., 
Egyptian Civil Service and planned Khartoum under 
Kitchener becomes a Knight Commander of the 
same Order. 


foreign warships under construction being esti- 
mated at practically half a million tons. The 
amount of mercantile tonnage under construction 
for foreign owners is higher than has been the case 
for many years, although only about 20 per cent. 
of the 1929 figure. So far as the number of avail- 
able berths is concerned, the industry is still working 
well within its capacity, a third of the berths being 
unoccupied even now, and this in spite of the drastic 
reductions made hy Messrs. National Shipbuilders’ 
Security, Limited, .ut it is open to question whether 
skilled men could be found to staff the remaining 
berths if orders were forthcoming to fill them. 
The position in this respect is steadily improving, 
and, as Mr. Pyman points out, the continuity of 
employment which the industry is now enjoying, 
however, and may hope to enjoy for some time to 
come, has made it possible to re-establish the 
training of skilled personnel for the future. 


THe New Year’s Honcus; List. 

The New Year’s Honours List, which was pub- 
lished last Saturday, is interesting from the fact that 
it contains the names of two past-presidents of the 
Institution of Mechanical Engineers—Mr. William 
Reavell, who was president in 1926 and has until 
lately also been President of the British Engineers’ 
Association, receives a knighthood, while Major- 
General A. E. Davidson, who occupied the chair in 


INDUSTRIAL APPLICATIONS OF 
THE PHYSICAL PROPERTIES OF 
GRAPHITE.—I. 


By A. H. Stuart, Ph.D., B.Sc. 


The Physical Properties.—Up till the middle of 
last century the word graphite was used to denote 
any substance which would leave a grey mark 
on paper, and the survival of the words black-lead 
and plumbago are an indication of this. In modern 
times, however, the word has been restricted to a 
form of carbon occupying a place between the 
diamond and amorphous carbon. In 1870, Berthe- 
lot stated that graphite could not be characterised 
as une espéce définie, and even to-day one finds 
sufficient variation in the physical properties of 
different samples of graphite to justify a certain 
amount of doubt about its specific nature. Table I 
gives some of the physical properties of the three 
forms in which the element carbon is known to 
exist. In all cases except the last, graphite occupies 
a position between the diamond and amorphous 
carbon, but the electrical conductivity of graphite 
will be seen to be something quite abnormal. 

In 1853, Wiedemann and Franz pointed out that 
the ratio of the thermal and electrical conductivities 


TaBLE I.—Physical Properties of Carbon. 
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1935 and is now Director of Mechanisation at the dort BE pe Amor- 
War Office, becomes a Companion of the Bath. A Sraien emnerty, sates biterintel carbon. 
viscountcy is conferred on Lord Nuffield, constituting a ys Be 
further recognition of his unparalleled public and Specific gravity 3-5 |2-1to2-5]1-3to2-0 
philanthropic services, while another representative | Heat of combustion 94-31 04-8 97-6 
of the same motor transport industry, Sir Percival | !suition temperature in | 800 deg. to paoces. oe ioe aon. c 
Perry, Chairman of the Ford Motor Company, Coefficient of volume expan- 3°78 "10-4" \ 16-2 x 
has been created a baron. Knighthoods are con-|. Sim batt a Py oo 
ferred on Mr. A. Brebner, Chief Engineer, Imperial | Thermal conductivity 0-33 0-012 0-0004 
Service of Engineers, India ; on Professor G. A. R. | Hlectrical conductivity ait B 820 | 0-25 
Callender, Director of the National Maritime 














TaBLe II.—Thermal Conductivity and Specific Resistance 
of Metals. 
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Works, Nigeria; Mr. A. L. Hetherington, Assistant 
Secretary, Department of Scientific and Industrial 
Research ; Dr. J. W. Mellor, Director of the British 
Refractories Research Association, and Mr. T. P. M. 
Somers, City Engineer and Master of Works, Glas- 
gow, are made Commanders; Mr. B. O. Anson, 
Assistant Engineer-in-Chief, General Post Office ; 
Mr. H. M. Dobree, Chief Engineer to the Port of 
Basra Directorate ; Mr. 8S. E. Platt, Superintending 
Engineer, Public Health Circle, Bihar, and Mr. 
O. G. Price, Assistant Director of Public Works, 
Sierra Leone, are appointed Officers ; and Mr. T. H. 
Edgerton, 
General Post Office ; 
Engineer for the Neve Catchment Board; Mr. 
D. B. G. Keswani, Indian Service of Engineers, Sind, 
and Mr. P. Stone, Chief Ground Engineer, Bombay 
Flying Club, are appointed Members of this Order. 
Mr. H.S. R. Boyagian, Engineer-in-Charge, Meghera 
Bridge Construction, Assam-Bengal Railway ; Mr. 
A. Gordon, Chief Engineer and Secretary Public 
Works Department, Sind; Mr. M. O’Brien, Chief 
Engineer, Public Works Department, Madras, and 
Mr. A. Vipan, Chief Engineer and Secretary of the 
Government of Orissa, become Companions of the 
Order of the Indian Empire. 


Passenger Transport Board, 55, Broadway, London, 
8.W.1, recently placed a contract for 100 further trolley 


¥ 
West Ham, the Barnet-Holborn, and the Enfield-Totten- 


ham Court-road routes, which are now being converted 
to trolley-omnibus operation. 


Assistant Superintending Engineer, 


Mr. D. G. Hill, Resident 








TROLLEY Omnisuses IN Lonpon.—The London 


mnibuses. At present the Board's fleet of these 
ehicles numbers 766, and 616 are now on order. The 
ewly-ordered vehicles will be allocated to the Ilford- 


of metals was approximately constant, and Table II 
will give an indication of the degree of constancy 
to be expected. For convenience, the reciprocal 
of the electrical conductivity, that is, the specific 
resistance, is given, together with the product of 
the thermal conductivity and the specific resistance. 
Of course, one would not expect to find this degree 
of constancy in the ratio in the case of non-metals, 
but one does look for bad thermal conductors to be 
also bad electrical conductors and graphite is 
certainly a conspicuous exception to this rule. A 
study of graphite might therefore be expected to 
reveal some unique character in its constitution 
which would, to some extent at least, account for this 
abnormality in its physical properties. 

Graphite is a crystalline form -of carbon, the 
crystals belonging to the hexagonal system with a 
perfect basal cleavage. It occurs in nature as thin 
plates parallel to the basal plane. It comes into 
commerce in a variety of forms, as follows :— 
(1) preparations of the natural mineral; (2) 
“amorphous” graphite; (3) “blue” graphite ; 
(4) “ artificial ’ graphite ; and (5) colloidal graphite. 
The degree of purity of the natural mineral varies 
considerably with its origin, and Table III, on page 
18, indicates the degree of purity which may be 
expected. The ash from these samples is chiefly 
silica (from 50 per cent. to 80 per cent.) with some 
alumina and a little iron. 

Mineral graphite is prepared for the market 
by first crushing, screening, washing, grinding and 
grading. The best types are further purified by 
mixing with an animal or vegetable oil, adding 








the mixture to water and boiling. The graphite 
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floats and may be skimmed off while the gangue 
sinks. Another method is to heat the graphite 
with concentrated nitric acid, when the graphite 
swells. On washing with water the swollen graphite 
floats while the gangue sinks. 

It has been claimed that the term “* amorphous 
graphite is a misnomer, this having been pointed out 
by Weinschenk forty years ago. Graphite was consi- 
dered to be a crystalline substance, and in spite of the 





variations in the nature of graphite the distinction 
between the crystalline and the amorphous forms | 
of carbon was thought to be so sharp and distinct | 
that any type of transition from one form to the | 
other was quite out of the question. More recent 


work, however, has tended to throw some doubt 
on the reality of amorphous carbon. Debye and 
Scherrer,* and later Asahara,t have examined | 


samples of graphite and carbon from many sources 
by the diffraction of X-rays and clectrons and have 


found evidence of a crystalline structure in all 
cases. The last-named worker concluded that | 
amorphous carbon “is the ultimate form of the | 


graphite series and not the third modification of | 
the element carbon.’’ The writer has examined | 
samples of commercial ‘amorphous’ graphite | 
and there is ample evidence that it is a natural | 
mineral graphite which has been pulverised until 
its crystalline structure is not readily discernible. 
It has, nevertheless, the main characteristic of 
the crystal of graphite, viz., a magnetic property | 
which is discussed below. On the other hand, the | 
writer has failed to discover any trace of this | 
magnetic property in the samples of amorphous 
carbon which have been examined. “ Blue” 
graphite is the term applied to a natural mineral 
graphite which has been exposed to the swelling 


process under the action of concentrated nitric 
Tasce Ill Analyoes of Graphite 
| a oe 
Origin Carbon Volatiles Ash 
| =“ r 
Alibert, Urals 04-08 “0-72 lo 
Cumberland W155 1-10 7°35 
Fagerita, Sweden 87-65 1-55 10-80 
Ceara, Brazil 77°15 2-55 20-30 
Madagascar 70-60 18 24-13 
Ceylon 68-30 | 20 26-50 | 
Pissie, Hautes- Alpes 50-67 +20 87-13 
i | 
a. . : — | 
acid, as mentioned above. Graphite which has | 
been made to swell in this way forms a plastic | 


mass which may readily be pressed into plates. It | 
is a curious fact that only certain graphites are 
capable of being made to react thus under the action 
of nitric acid. Thus those mineral graphites found 
in Ceylon, Cumberland and Spain will swell when 
30 treated, while those from Siberia and Italy, 
and all the so-called artificial graphites, will not | 
do so. This 7 is commented upon below. 

In 1896, E. Acheson showed that amorphous | 
carbon could * converted into graphite by heating | 
it to a very high te mperature as in an e lectric arc. 
He found that the presence of small quantities of | 
such substances as alumina or ferric oxide enor- 
mously increased the yield. The amount required | 
to produce this effect was so small as to suggest 
a catalytic action. These results were confirmed 
the following year by W. Borchers, who showed 
that this catalytic action could be brought about 
by any substance capable of forming a chemical 
compound with carbon which was readily dissociable. 
It has been proved beyond doubt that graphite 
produced in this way is as truly crystalline as the 
mineral graphite, and it has the great advantage 
over the latter that its degree of purity can be | 
controlled. Acheson’s discovery came into great | 
commercial prominence after he had perfected his 
process of colloidalising this pure form of graphite 
by the action of tannic acid. Acheson’s colloidal 
graphite is now well known and can be obtained | 
in a variety of media, of which water and oil are 
the commonest. In the former it is known as} 
* Aquadag,”’ while in a medium of oil it is known as 
* Oildag.”” The letters of *‘ dag *’ denote * defloccu- 
lated Acheson graphite.”’ 

Before discussing the 


physical 
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graphite ay 


This has been studied by a number | free electrons can move only in the basal a 


of workers during recent years by X-ray diffraction | and not in the perpendicular direction, one might 


methods and the results obtained have been sub- 


stantially confirmed recently by Finch and Wilman,* lof graphite would be anisotropic, 
| using electron-diffraction methods. 
” | of attacking the problem has the advantage that | axis. 


it can be applied to crystals of very much smaller 
dimensions than is possible by X-ray diffraction. 
Indeed Finch and Wilman have successfully investi- 
gated films of graphite obtained from Oildag in 
which the particles are of colloidal dimensions, in 
the deposited graphoid surface, say, in the neigh- 
bourhood of 10 milli- yz. 


Fig. 1. 
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We may picture the graphite crystal as being 
made up of carbon atoms situated at the corners 
of hexagons which form a plane, or nearly plane, 
| hexagonal network sheet, and that these sheets 
are parallel to and equidistant from each other and 
superimposed so that the hexagon centres of one 
sheet are vertically over carbon atoms in the sheet 
below. Thus atoms in alternate sheets are exactly 
superimposed. Fig. 1 shows a representation of the 
disposition of the carbon atoms in three successive 
layers. X-ray diffraction diagrams have indicated 
that the length of the sides of these hexagons is 
A., while the layers are separated by a distance 
These relative lengths are of some 
importance, since they have a bearing on the 
physical properties of the crystal. It will be seen 
from Fig. 1, which is approximately to scale, that 
the carbon atoms in any one plane are very much 
closer together than they are to those in neighbour- 
ing planes. 
valencies of the carbon atom in the basal plane are 
equivalent and homopolar, while the fourth valency 
which feebly links together the neighbouring layers 
is of the * metallic ” type, that is, the corresponding | 
|electrons are more or less free. The existence of 


properties ofthese free electrons would suggest that graphite | in the crystal after this treatment. 


This method | 


reasonably expect that the electrical conductivity 
namely, high 
in the basal plane and low along the hexagonal 
Accurate figures to support this hypothesis 
jare not easily obtained, but it may be mentioned 
| that the electrical concentrny of packed graphite 
powder is only about 1/25 as large as that measured 
along the basal plane of a single crystal. 

| The most striking anisotropic property of graphite 
| which has so far responded to experime ental investi- 
| gation, however, is its diamagnetism. In common 
| with many other substances, graphite is diamag- 
netic, and, in view of its known crystalline structure 


one would not expect this property to be shown 


Fig.2. 
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isotropically. This aspect of the matter has recently 
been investigated very fully by N. Ganguli.* Actual 
measurements of single crystals have shown that 
the magnetic susceptibility along the hexagonal 
axis is about — 22 « 10-*, whereas for directions 
lying in the basal plane it is only about — 0-4 « 10~* 
It may be of interest to note that the diamond has a 
magnetic susceptibility of about the latter value. 
These values were obtained by measurements upon 
single crystals, but Ganguli devised means of working 
with groups of small crystals which gave consistent 
results. His most important contribution to the 
subject, however, was his study of so-called “* blue ” 
|graphite. It has long been known that certain 
|natural graphites would swell to a very marked 
extent when heated after treatment with a vigorous 
oxidising agent such as concentrated nitric acid. 





It is generally supposed that the three | 


This is one of the methods which has been used 
|for the production of finely divided graphite. 
several of these graphites were examined before 
| and after this treatment, but whereas the magnetic 
| susceptibility along the hexagonal axis is between 
50 and 60 times that along any axis in the basal 
plane in an untreated crystal, Ganguli found rela- 
tively little difference (never more than 2} times) 
It is suggested 


graphite it will be well briefly to state the generally | would be a good conductor of electricity, considering | that the oxidising agent and subsequent heating 


accepted hypothesis of the 
° Phys Zs. Vol 
t Jap. Jour. Chem., Vol. 1, page 35 (1922). 








18, page 291 (1917) 


. jaa Royal Sociely, Series A, No 
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layers of the hexagonal network of the crystal, 
and bieaking down the weak link of the interlayer 
valency of the carbon atoms destroys the crystalline 
structure and thus robs it of its most characteristic 
property. 

It is generally agreed that the well-known lubri- 
cating property of graphite is dependent upon the 
layer-like structure of the crystal, and it follows 
therefore that the anisotropic diamagnetism of 
graphite is a sound indication of its suitability 
for lubricating purposes if a ready means could be 
devised for applying the test to graphite in bulk. 
Such a test is important in view of the acknowledged 
variations in the quality of graphite from different 
sources, and it may well be that this variation is 
due to differences in the interlayer linkages. The 
writer discovered a test eminently suited to this 
purpose while developing a means for ascertaining 
the graphite content in lubricating oils with which 
graphite had been incorporated. For graphite 
to be successfully incorporated with lubricating 
oils it is necessary for it to be of colloidal dimensions ; 
otherwise sedimentation will take place, which 
would entirely frustrate the end in view. For the 
purpose of testing the suspension properties of a 
suitable colloidal graphite in various oils, a quick 
and sensitive method of estimating graphite content 
is desirable, and the method should not require 
more than a few drops of oil for the test. 

It has been found that the presence of very small 
quantities of suspended graphite in any transparent 
medium has a very marked effect on its light-trans- 
mitting qualities. Fig. 2 shows a diagrammatic 
sketch of an instrument in which this fact is utilised. 
An electric lamp a is under-run at some predeter- 
mined voltage and controlled by means of a delicate 
voltmeter and rheostat. A 230-volt, 60-watt 
‘* opal” lamp run at 210 volts is suitable ; 6 repre- 
sents diaphragms of aperture a little less than 
the internal diameter of the 50-c.c. Nessler tube c. 
A photo-electric cell d registers the amount of 
light it receives on the microammeter e. In use, 
50 c.c. of a suitable solvent is placed in the tube 
and } c.c. of the graphited oil added. The readings 
of the microammeter may be calibrated to record 
the amount of graphite present. Fig. 3 shows a 
calibration curve and will indicate the range and 
sensitivity which may be expected. The most 
suitable solvent so far used is a mixture of equal 
parts of medicinal paraffin and petrol. 
original graphited oil is diluted one part to 400 
in the Nessler tube, it will be seen that the first 
reading on the graph of Fig. 3 represented a concen- 
tration in the oil actually in the instrument of 
1} parts per million. A large number of tests 
have been made with this instrument to investigate 
the mathematical relationship between the graphite 
content and the amount of light transmitted. 
Fig. 4 shows the results of tests made on colloidal 
graphite in distilled water. It was found that 
particle size influenced the transmission of light as 
well as concentration. Three samples were pre- 
pared and although all were colloidal (the particles 
would, for example, show Brownian movement in 
the ultra-microscope and no appreciable sedimenta- 
tion took place over long periods), it could be stated 
that the particles were relatively small, medium and 
large in dimensions. From these graphs it is clear 
that the smaller the particle size the steeper is the 
graph, that is, the more sensitive is the instru- 
ment. 


It will be appreciated that it is not possible to | The coilemployed was one of 800 turns, and currents 
give any definite meaning to the term “ particle | 
size *’ since in any one solution, whether it be classi- | 


fied as small or large, the particles are not all of | 
equal size and, in any case, an individual particle | 
will not be of equal length in all dimensions. But | 
that particle size influences the result is clear 
from the following consideration. 

Let the dimensions of a particle be z, y and z, 
and let there be » such particles per unit volume. 
Consider one particle with its z axis parallel to the 
beam of light. The area opposing the transmission | 
of light will be zy. Now, if all the particles in this | 
liquid were doubled in volume by a proportional 
increase in all their dimensions, the concentration 
would remain unchanged if they were half as 
numerous. Thus, the ratio of the areas opposing 
the transmission of light in these two solutions (of 





Since the | 





the same concentration) would be nzy to 


: ; o! zy, 
or 1 to 0-8, approximately. Of course, there is no 
reason to suppose that in practice variations in 
particle size are the result of proportional changes 
in all dimensions, but it is clear that, as the particle 
size increases, the transmission of light, at any given 
concentration, will increase also, and this is evident 
in the results plotted in Fig. 4. 

Analysis of the graphs in Fig. 4 brings out one 
curious point. After the initial very steep part 
of the graph has been passed the remainder follows 
with considerable precision a definite mathematical 
law, of the type, C = aT”, where C is the concen- 
tration and T the transmission of light. The 
equations for the three graphs shown are :—Small: 
C=3-5T°*; medium: C = 6-1T-**; large: 
C =8-4T-°*-*. Similar equations were obtained 
for other samples in which oil was the medium 
instead of water, the index — 0-6 appearing in 
every case. There would, therefore, appear to be 
good reason for thinking that the index — 0-6 
is a characteristic of graphite, and the constant a, 
which in this group ranges from 3-5 to 8-4, is an 
indication of particle size. A sample of colloidal 
silver was tested in the same way and a similar 
graph obtained. The same law was followed but 
in this case the index of T was — 0°8. 

Adverting to the diamagnetic anisotropy of 
graphite, it is clear that any particle of true graphite 
free to move will align itself in a magnetic field 
jin such a way that its axis having the highest 
diamagnetic value (viz., the hexagonal axis) will 
be at right angles to the magnetic field. It will 
be remembered that the hexagonal axis of a graphite 
crystal is at right angles to the basal plane. Now 


Taste 1V.—Effect of Magnetic Field on Light Trans- 
mission. 





Transmitted Light in Foot-Candles. 
Concentration of 
graphite, in parts per 














Million. No Magnetic | Field Produced by 
ield. 3-7 Amperes. 
! 
v0 14-2 | —_ 
4 12-0 12-5 
| 7 9-9 10-4 
} 1 7-5 8-5 
| 1} 5-9 oes 
1§ 4°85 5-8 
2 4-0 4°85 
2h 3-0 3°75 
25 2-5 3-2 
3 2-0 | 2-65 
3h 1-7 2-3 





the particles of graphite in a colloidal solution are 
so small that the microscope will render them 
individually visible only under favourable conditions. 
Under the ultramicroscope they are more easily 
seen as scintillating points of light. Yet if they 
are true graphite each particle will be an assemblage 
of thin plates, the thickness of the plates being the 
hexagonal axes. It is easy to see, therefore, that 
if the Nessler tube, illustrated in Fig. 2, be enclosed 
in a coil through which a current of electricity 
| can pass, the magnetic field produced will be parallel 
to the axis of the tube, and any particles of graphite 
in the tube will align themselves with their basal 
planes parallel to the beam of light, thus allowing 
| more light to pass than was transmitted with no 
| magnetic field operating. Experiment showed this 
|to be the case to an extent beyond expectation. 





|up to 4 amperes were employed. Reversing the 
| direction of the current made no difference ; indeed, 
the phenomenon is shown equally well when an 
alternating current is used. Table LV will serve 
to indicate the magnitude of the phenomenon. 
The readings were obtained on a very dilute solution 
of *‘ Oildag’’ in a mixture of medicinal paraffin 
and petrol. 

It will be seen from the Table that, quite apart 
from the effect of the magnetic field, the light- 
transmission method is capable of detecting the 
presence of graphite in concentrations so low as 
1 part in 3 millions, and that even in this very high 
dilution the magnetic phenomenon is capable of 
proving :—({1) That it is true crystalline graphite, 
and (2) that the crystals possess the characteristic 


impaired or destroyed by such processing as treat- 
ment with nitricacid. This method would therefore 
appear to be by far the best available for the 
identification of graphite and is effective even in the 
presence of what is commonly called amorphous 
carbon. 

In addition, it will distinguish between graphite 
proper and that which has had its crystalline 
structure partially destroyed, the so-called blue 
graphite. Prepared natural graphites respond to 
the magnetic field quite well if the particles are 
not too large to keep in suspension long enough to 
conduct the test. A liquid nearer the specific 
gravity of graphite than water or oil is helpful 
when larger particles are being tested. Carbon 
tetrachloride and bromoform have been used 
successfully. 








THE PHYSICAL SOCIETY’S 
EXHIBITION. 


TuE close connection between physics and engineer- 
ing is now sufficiently obvious to need no emphasis, 
but if it were not so, this connection could be 
readily demonstrated from among the exhibits at 
the Physical Society’s Exhibition of scientific instru- , 
ments and apparatus which has been held this week 
at the Imperial College of Science and Technology, 
South Kensington. Much of the apparatus there 
displayed, which was originally developed to assist 
the investigations of the pure physicist, now finds 
everyday application in the engineering laboratory, 
or even in the workshop. An excellent example of 
this is afforded by the cathode-ray oscillograph, 
which, first made by Braun to investigate pheno- 
mena in the electrical discharge in gases at very 
low pressures, is now used to indicate the pressure 
variations in the cylinders of high-speed internal- 
combustion engines, to investigate innumerable 
phenomena in electrical engineering, and for many 
other technical applications, including television. 
The photo-electric cell has also undergone a similar 
development, and many examples of the technical 
applications of this device were included among the 
exhibits. 

Although several of the exhibitors have been 
working at considerable pressure for some time past, 
there was no obvious reduction in either the number 
or interest of the exhibits, which were, as usual, 
divided into a trade section and a research section, 
respectively. There was also a section for the work 
of apprentices and learners in craftsmanship and 
draughtsmanship, prizes being awarded to each 
class. The discourses this year were by Captain 
G. C. C. Damant, C.B.E., R.N., on “ Diving in Deep 
Water and Shallow,” and by Professor A. F. C, 
Pollard, F.Inst.P., on ‘The Mechanical Amplifi- 
cation of Small Displacements.” 

One of the firms who have found it necessary to 
limit their exhibits this year, owing to pressure of 
work, is Messrs. Cambridge Instrument Company, 
Limited, 45, Grosvenor-place, London, 8.W.1, who 
showed representative examples of two classes of 
instrument only, viz., stylus-on-celluloid recorders 
for vibrations, accelerations and other rapid or 
transient movements, and electrical standard and 
sub-standard instruments for meter testing under 
the Electricity Supply (Meters) Act, 1936. The 
method of recording by the movement of a stylus 
over a strip or disc of celluloid which has been 
developed by the firm and employed by them on 
numerous instruments, has been referred to in our 
columns on several occasions, so that we must take 
it that our readers are familiar with the principles 
of the method and its advantages. As an example 
of its application, however, we may mention the 
universal vibrograph which we illustrate in Figs. 1 
and 2 on page 20. 

This instrument is normally suitable for the 
investigation of horizontal and vertical vibration 
problems, but by a simple interchange of additional 
parts, it can be adapted for rotational tests or 
arranged: as a portable unit in which the vibrations 
are communicated to the recording mechanism by 
placing a projecting toe in contact with the vibrat- 
ing body. It can also be used for recording the 
deflections of bridges and other structures. The 
recording unit contains a clockwork drive for a 





property of graphite and have not had this property 


celluloid film, a recording stylus operated by a 
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Fie. 1. 
Untversat Visrograra ; Messrs. CAMBRIDGE INSTRUMENT Company, LIMITED. 


Fies. | anp 2. 


linkage system, a time-marking stylus which indi- 
cates 0-1l-second intervals, but misses each tenth 
interval to indicate seconds, and a signal-marking 


stylus. Terminals are provided for connecting a 


6-volt battery to operate the time marker and signal | 
controls enable the film speed and stylus | 


circuits ; 
pressure to be varied and the zero position to be 








passenger-train engine on the bridge over which 
the goods train was already passing. 

Of the other instruments exhibited, in which the 
stylus-on-celluloid method of recording is utilised, 
we may mention accelerometers, decelerometers, a 
shock recorder and the torsional-damping recorder, 
illustrated and described in detail on page 652 of 
the previous volume of ENcrngerrne. The meter- 








adjusted. 

For recording vertical or horizontal vibrations, a | testing instruments exhibited by the firm included 
mass mounted on a spring stirrup is attached to the | a reflecting wattmeter, two types of potentiometers, 
recording unit, which is then mounted on a base in | a multi-range wattmeter and various dynamometer- 
one of two positions. The mass is arranged for|type instruments. Two reflecting wattmeters, 
freedom in a vertical or horizontal direction as | similar to that exhibited, have been ordered by the 
required. In Fig. 1, the mass is shown on the left | National Physical Laboratory for testing the sub- 
arranged for recording vertical vibrations. For use | standard meters submitted for certification under 
as a portable vibrograph and for measuring deflec- | the regulations of the Electricity Commissioners, and 
tions, the mass is omitted, and for the latter applica-| Fig. 5, on page 22, shows one of these as set up at 
tion a fitting carrying a sector is attached to the | Teddington; its performance, we are informed, 
recording unit. The instrument is clamped to the | represents the highest grade of accuracy available 
bridge and a wire suspended from above is passed | for the measurement of power at supply frequencies. 
over the sector and down to a weight placed on the | The instrument is of the dynamometer type, and 
ground. Any vertical deflection of the bridge will|the sensitive movement employed consists of a 
thus cause a slight rotation of the sector, which is | special nickel-iron alloy field system which carries 
recorded by the stylus. To use the instrument as the current coils and encloses the suspended moving 
a torsiograph or to measure variations in the angular | coil in a shielded annular gap. The moving coil 
velocity of a rotating body, a flywheel unit, forming | is damped by a vane dipping into oil contained in 
the mass, is mounted on the base and attached to|a pot designed to prevent oil leakage. The watt- 
the recording unit, as shown in Fig. 2. The record-| meter unit is mounted, as shown, on a heavy slate 
ing stylus is operated by a connecting-rod from the | base which carries the lamps and scale supports ; 
flywheel mechanism. Provision is made for align-| levelling feet are provided on both the slate base 
ment and adjusting the position of the flywheel unit | and the wattmeter, and sensitive levels are fitted 
relative to the shaft cr other rotating body under | on the base of the latter. A particularly interesting 
investigation, a belt or direct drive being employed. | feature of the instrument is the arrangement of the 

Interchangeable stylus arms are provided to give | scale and optical system. The scale, as shown in 
mechanical magnifications of 1:1 or 5:1 for| Fig. 5, is arranged in three consecutive strips, located 
vertical and horizontal vibrations and for use when| one above the other, each subtending an are of 
the instrument is employed as a portable vibrograph. | about 70 deg. Three independent illuminating 
For rotational work, magnifications of 1:1, 3:1,| systems are employed, one near each end of the 
and 5:1, are available. The unit takes spools of | scales and the third near the centre ; the lamps can 
film 10 ft. long and 20 mm. wide and the film speed | just be distinguished in Fig. 5. They are arranged 
is adjustable from 21 mm. t> 3 mm. per second. The | so that the lamp on the left produces an image of 
whole apparatus is enclosed in'a wooden case, which | the wattmeter mirror on the upper scale, the two 
also contains an optical system and ground-glass | other lamps producing images on the intermediate 
screen to enable the records to be examined visually | and lower scales, respectively. As the reflected 
or enlarged photographically at a magnification of | image on the upper scale reaches the right-hand end 
10 diameters. Records obtained with this instru-| of this scale, another image, formed by the second 
ment are reproduced in Figs. 3 and 4, opposite, the | lamp, appears at the left-hand end of the inter- 
former being a record of the vibrations of the cabin | mediate scale ; similarly, when the image reaches 
window frame of a three-engined monoplane ; the|the right-hand end of the intermediate scale, 
central trace in this record shows 0-1l-second time | another image appears on the left of the bottom 
intervals. Fig. 4 shows the vertical deflections of| scale. In this way a scale length of 2-5 m., which 
a 35-ft. span girder bridge during the simultaneous | can be accurately read from one position, is obtained. 
passage of a goods train and a passenger train. The! The design of the optical system permits the index 
kink in the upper trace indicates the arrival of the | spot to be read in full daylight to 0-2 mm., and the 








calibration is independent of the expansion of the 
translucent material of which the scales are made. 
The nominal range of the scale is 500 watts, corre- 
sponding to the product of 100 volts and 5 amperes 
at unity power factor. The scale reading is, how- 
ever, extended to 650 watts to avoid the need for 
changing the range for readings slightly over the 
nominal value. A control box, which is connected 
to the wattmeter unit by a screened flexible cable, 
forms part of the equipment, and is shown on the 
right in Fig. 5. The current ranges are 0-15, 1-0, 
2-5, and 5 amperes, and there are seven voltage 
ranges between 50 volts and 500 volts. All ranges 
will stand 50 per cent. overload without loss of 
accuracy, and a 100 per cent. overload without 
damage. The overall accuracy of calibration is 
0-05 per cent. of full scale, the burden of the current 
coil and leads on the maximum range approxi- 
mately 1-5 volt-amperes, and the inductance less 
than 5 microhenries ; the resistance of the pressure 
circuit is 100 ohms per volt. For low power factor 
measurements, a 5 range switch is provided, 
enabling the full-scale deflection to be obtained 
with a power factor of 0-2, and this value can be 
reduced to 0-1 by using the overload facilities. An 
additional feature is a correction dial which changes 
the sensitivity by calibrated steps of 0-05 per cent. 
between + 0-25 per cent., and a switch for opening 
the circuit and reversing the moving coil is also 
incorporated. 

Messrs. Baird and Tatlock (London), Limited, 
14-17, Cross-street, Hatton-garden, E.C.1, showed 
a variety of laboratory apparatus, including an 
aperiodic balance having an improved air-damping 
system which, while rendering the balance practi- 
cally dead-beat, can be instantly adjusted to permit 
the beam to swing much more freely. In this balance 
also, the pans are prevented from swinging when 
the load is placed eccentrically. We may mention 
also a modified form of Haldane’s gas-analysis 
apparatus, an instrument for determining the lime 
requirements of soil and an electric sonometer 
due to C. T. Jacob. This has a string with a maxi- 
mum span of about 42 in. between the bridges, the 
vibration in the string, when this is of steel, being 
maintained by a small electromagnet. If it is 
desired to use a wire of non-magnetic material 
for the sonometer string, an alternating or inter- 
rupted current may be passed through the string 
and the vibrations set up by means of a permanent 
magnet. 

Of particular interest was the Bara gyro centrifuge 
shown by this firm. In this apparatus the head 
driven directly by a vertical-spindle universal is 
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Figs. 3 AND 4. UNIVERSAL VIBROGRAPH; Mrssrs. CAMBRIDGE INsTRUMENT Company, LIMITED. 


motor of } h.p., running at 7,000 r.p.m., the whole 
being suspended from a tubular ring 30 in. in dia- 
meter, standing on three legs 35 in. in height. The 
essential feature of the suspension is the inclusion 
in each suspension unit of two rubber balls in 
compression, which have been found to damp the 
vibration very effectively. There are four suspen- 
sion units in all, three attached to the tubular 
ring at the top and another stretched between the 
bottom of the centrifuge and a spider joining the 
three legs near the ground level. The head, which 
is capable of holding four 100 ml. tubes and four 
25 ml. tubes, is an Elektron casting made in the 
form of a top to reduce air friction to the minimum ; 
the tubes are totally enclosed by a polished alumi- 
nium cover to prevent evaporation. The buckets 
in which the tubes are placed are suspended when 
at rest on flexible wires, but when the centrifuge 
is running the wires bend outwards slightly and 
allow the outer end of the bucket to come into contact 
with the inner face of the rim of the head, which then 
takes all the load. The force exerted at full speed, 
it may be noted, corresponds to 8,300 g. Since 
the greater part of the mass of the head is con- 
centrated near its periphery, i.e., at a greater radius 
than the outer ends of the buckets, it is not neces- 
sary for the latter to be balanced with exceptional 
care. Differences in weight up to 15 per cent. can 
be permitted without causing appreciable vibration, 
so that balancing of the tubes need only be done 
roughly by eye. 

The exhibit of Messrs. Elliott Brothers (London), 
Limited, Century Works, Lewisham, 8.E.13, included 
a number of electrical measuring instruments, of 
which we may first mention the “ Weameter ” 
test set. This is an alternating-current portable 
instrument of the iron-cored dynamometer type 
for the measurement of watts, volts and amperes, 





and is particularly adapted for industrial testing 
work. When three measurements are required | 


on a circuit, the instrument is connected up as a 
wattmeter and then, by operating a switch, readings 
of volts and amperes can be obtained without 
altering the external connections or breaking the 
load. With one of the firm’s miniature current 
transformers the instrument is capable of measuring 
currents from 0-1 ampere to 200 amperes and 
powers from 5 watts to 60 kW at the maximum 
voltage of 270. Several rectifier-type instruments 
and laboratory _dynamometer-type instruments 
were shown, as well as Mumetal current transformers. 
We may mention also a new design of direct-current 
potentiometer having a resistance of 20 ohms per 
volt. It has two ranges, of 0 to 1-5 volts and 0 to 
0-15 volt, respectively, the change in range being 
made by means of a plug switch. There are two 
measuring dials, one of which consists of a 30-stud 
switch giving steps of 0-05 volt from zero to 1-45 
volts, while the other is a slide wire with a range 
from zero to 0-055 volt. The divisions of the slide 
wire each correspond to 0 -0002 volt and are approxi- 
mately 1-5 mm. in width. There are three rheostats 
for adjusting the current in the potentiometer wire, 
one giving a coarse adjustment of 2 ohms per step 
in nine steps, another giving a finer adjustment of 
0-2 ohm per step in nine steps, the third being in 
the form of a slide wire with a resistance of 0-5 ohm. 
A slide wire with a scale in volts is provided for the 
standard-cell balance to allow for a temperature 
variation between 10 deg. and 30 deg. C. A 
standard-cell key, interlocked with the galvano- 
meter key, is fitted, so that the standard-cell balance 
can be checked without disturbing the dial settings 
of the potentiometer, and a galvanometer short- 
circuiting key is also fitted so that any violent 
swing of the spot can be readily checked. A 
three-point selector switch is incorporated to enable 
three separate circuits to be connected, in addition 
to the standard cell. 

Another item of interest on Messrs. Elliott 


Brothers’ stand was the equipment for the accurate 
control of the opening and closing of a valve from a 
distant point. Alternating current is used for 
operating the equipment, which requires six wires 
between the control point and the valve, the maxi- 
mum permissible ‘resistance of each wire being 
about 10 ohms. The valve is opened or closed by 
operating push-button switches, and the position 
of the valve is shown continuously by an indicator 
mounted close to the push buttons. When the 
| ‘open ” push button is pressed an operating motor 
starts up and slowly increases the valve openin;:. 
When the valve has opened sufficiently, as show n 
by the indicator, the push button is released and 
the opening ceases, the valve remaining open to 
| the same extent as it was when the push button was 
released. To close the valve a “close” push 
button is operated in a similar manner. Limit 
contacts are fitted to prevent overrunning, and the 
push buttons are electrically interlocked to prevent 
misuse. The equipment is suitable for the direct 
operation of motors having a maximum torque 
up to 500 Ib.-in., motors of higher torque being 
operated by means of relays or contactors. The 
position indicator, it may be mentioned, is a special 
form of differential induction instrument, and the 
| position transmitter consists of a simple form of 
resistance potential divider. It is pointed out that, 
owing to the use of the differential principle, the 
accuracy of operation is not affected by reasonable 
|changes of contact resistance on the position 
| transmitter. 

For transmitting to a considerable distance 
readings of low pressure or draught, the firm 





| showed a transmitter made under Shotter patents, 
jand requiring an alternating-current supply for 
operation, This instrument, which requires only 
two pilot wires, comprises a multiple-diaphragm 
| type pressure gauge combined with the transmitter, 
and the lowest range available is from zero to 
1 in. water gauge, pressure or vacuum. The highest 
range is from zero to 150 in. water gauge, and the 
instruments may be fitted with a scale having a 
centre or set-up zero reading pressure on one side 
of the zero and vacuum on the other. A cock is 
fitted to open the gauge to the atmosphere for check- 
ing the zero and an external zero adjuster is provided, 
This equipment, it is stated, is particularly suitable 
for transmitting pressures from remote points of a 
large gas-distributing system to a central office, 
and since no contacts are employed there is no 
risk from sparking. 

The only other exhibit of Messrs. Elliott Brothers 
with which we propose to deal is the balanced- 
bridge type resistance thermometer illustrated in 
Fig. 6, on page 22. This instrument has been 
designed for use on refrigerated ships where the 
conditions are not suitable for instruments of the 
direct-deflection type. A sensitive but robust 
galvanometer is incorporated in the instrument, 
together with a selector switch of the press-button 
type, which may have any number of ways up to 
45. The resistance thermometer has three leads, 
arranged so that the lead resistance is automatically 
compensated when the bridge is balanced, the 
balance being effected by a 17-in. slide wire. The 
temperature is read on a scale which is attached 
to the moving contact on the slide wire, and as the 
contact is in the galvanometer circuit, its resistance 
is immaterial. The scale can be seen at the top of 
Fig. 6, with the galvanometer pointer above it. 
Two of the main advantages claimed for the system 
are that the readings are independent of the line 
resistance and battery voltage and that the galvano- 
meter is used as a null-point indicator only. The 
principle, it may be noted, is the same as that 
employed by the Food Investigation Board for 
experimental purposes. 

The Westinghouse metal rectifier affords another 
interesting example of the way in which what was 
at first a rather obscure scientific phenomenon 
has been developed, so that it now finds application 
in practically every branch of electrical work. The 
exhibit of Messrs. Westinghouse Brake and Signal 
Company, Limited, 82, York-way, King’s Cross, 
London, N.1, was specially arranged to illustrate 
these applications, largely by means of photographs 
and’ diagrams. Of the large-scale applications, 
|we may mention electroplating plant, battery- 
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charging equipment, rectifiers for supplying cine- 


matograph arc lamps and electrostatic dust- 
deposition apparatus, while smaller rectifiers find 
numerous applications in alternating-current mea- 
suring instruments, and in communication engi- 
neering. Actual examples of the various types of 
rectifier in common use were exhibited in addition 
to the diagrams and photographs m»ntioned. 

The introduction of the Electricity Supply 
(Meters) Act, 1936, has necessitated the design of 
moving-coil instruments of special performance 
and one of the exhibits of Messrs. Metropolitan- 
Vickers Electrical Company, Limited, Trafford 
Park, Manchester, 17, was representative of a range 
of sub-standard instruments of this type which 
satisfy the clauses of the Electricity Commissioners’ 
specification. Special attention has been paid in 
these instruments to the design of the control 
springs to ensure that they shall be free from fatigue 
effects and that there shall be no instability of the 
spring characteristics due to temperature changes. 
The temperature coefficients of ammeters and milli- 
voltmeters over a range from 10 deg. to 30 deg. C. 
does not exceed 0-02 per cent. per deg. C., and for 
voltmeters a similar zero temperature coefficient 
has been attained over the same temperature range. 
Ammeters of this class are made with self-contained 
shunts for currents up to 50 amperes and external 
shunts are provided for higher current capacities. 

Other instruments exhibited included portable 
sub-standard wattmeters of the dynamometer 
type, a wattmeter specially designed to operate at 
extremely low power factors, laboratory-standard 
moving-coil instruments, induction-type instru- 
ments, and precision current transformers. In 
addition to these the portable sub-standard watt- 
hour meter, illustrated in Fig. 7, on this page, was 
shown. This instrument has been designed for 
precision testing with the minimum of trouble. 
It is stated that the errors arising from self-heating 
and from variations in atmospheric temperature 
are extremely small and are constant over a wide 
range. The load curve of the instrument is also 
practically flat. 

A one-ampere range is provided; this obviates 
the necessity for operating the sub-standard instru- 
ment at less than one quarter of the full-load torque 
when testing service meters of the smallest size ; 
the error due to friction at light loads is therefore 
negligible. The compensation of the voltage coil 
is such that the error is within + 0-2 per cent. for 
a change of + 10 per cent. of the marked voltage 
on both voltage ranges, and the error on a 200-volt 
meter operating over a range from 180 volts to 
275 volts is only + 0-5 per cent., on both non- 


inductive and inductive loads. A variation of + 5 
per cent. from the marked frequency introduces an 
error of only + 0-5 per cent. at unity power factor 
and of only + 1 per cent. at a power factor of 0-5. 
With regard to the effect of stray fields, it is stated 





THE PHYSICAL SOCIETY’S EXHIBITION. 
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Frio. 6 Bataxcen-Bripge Resistance THER- 
MOMETER; Messrs. ELLiotr BroTuers (LONDON), 
LIMITED. 


that when the meter is operating in a field strength 
of 1 ¢.g.s. unit, in any plane and with any phase 
displacement, the maximum error resulting on 
any load or range is 0-7 per cent., and there is 
no permanent change of accuracy. 

Our space will not permit us to mention several 
other exhibits of Messrs. Metropolitan-Vickers, but 
we may refer to a new impregnated wood material, 
examples of which were shown. This material, 
which has been developed in the firm’s research 
department, is known as Tensovic since it possesses 
a remarkably high tensile strength, an average figure 
being 30,000 lb. per square inch. Although Tensovic 
ean be turned in an ordinary woodworker’s lathe, 
it is much harder than untreated wood and the 
surface is capable of withstanding a considerable 
amount of abrasion. Its electrical properties are 
also extremely good, an 8-in. rod tested at 90 deg. C. 
having an electrical strength of 150,000 volts 
to 180,000 volts. The material will withstand 
long immersion in water without showing any 
deformation or distortion. In the form of a thin 
sheet it is flexible and can be bent to a moderate 
radius, although it cannot be bent at right angles or 
moulded in any special form. It can be used for 
many purposes for which a wood material of greater 
strength than natural wood is required; pulley 





blocks, loom shuttles and pull rods for switchgear 
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are examples of its applications. Excellent threads 
can be cut in Tensovic rods. 

The exhibit of Messrs. Darwins, Limited, Fitz- 
william Works, Sheffield, served to illustrate the 
application of permanent magnets to electrical 
instruments and scientific apparatus. The examples 
of instrument magnets exhibited included some 
in the comparatively new aluminium-nickel alloys, 
known as “ Alnico ” and “ Alni,”’ and others made 
from cobalt, chromium and tungsten alloy steels. 
These alloys, together, provide a wide range of 
magnetic properties which doubtless cover most 
modern design requirements. As an example of the 
application of Alnico, a new form of multi-pole 
permanent-magnet generator used in the Raleigh 
‘“ Dyno-hub”’ for supplying current to the lamps 
of pedal cycles, was shown together with other 
apparatus in which permanent magnets are 
employed. Another of Messrs. Darwins’ exhibits 
which may be mentioned was an alloy known as 
Nilgro, which has a low coefficient of expansion 
of the order of 1 x 10~* per deg. C. It is also said 
to be free from permanent changes in length and is 
therefore suitable for use in thermal-control 


apparatus. (T'o be continued.) 








Tue British Roap Feperation.—It is announced 
that the Institution of Highway Engineers has joined 
the British Road Federation, 120, Pall Mall, London, 
8.W.1, bringing the membership of the latter up to 
54 national organisations. 


























JAN. 7, 1938.] 


ENGINEERING. 














100-FT. TURNTABLE WATER-TOWER FIRE ESCAPE. 


MESSRS. JOHN 
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100-FT. TURNTABLE WATER-TOWER 
FIRE ESCAPE. 


THE example of a modern motor-driven turntable 
fire escape shown in the accompanying illustration, 
has been recently delivered to the Fire Brigade Station 
of the County Borough of Halifax, and has a number 
of interesting features. With a reach of 100 ft. in 
vertical height, the machine not only serves as a fire- 
escape, but is fitted with a nozzle so that it can be 
used as a water tower also. The machine was con- 
structed by Messrs. John Morris and Sons, Limited, 
Salford, Manchester, 5, the chassis being supplied by 
Messrs. Dennis Brothers, Limited, Guildford, and the 
ladder by Messrs. Magirus Feuerwehrgerate G.m.b.H., 
Ulm, Germany. The power unit, which drives the 
ladder gear and also propels the vehicle, is a 
petrol engine developing 100 h.p. The lay-out of the 
unit is normal, except that the 20-gallon petrol tank 
is situated below the driver’s seat. The gearbox 
provides four speeds both forward and reverse, the 
maximum speed being 50 m.p.h. An hydraulically- 
operated foot brake is fitted to all four wheels, with a 
hand brake on the two rear wheels. The wheels are 
fitted with heavy pneumatic tyres from which the 
weight is taken off, and the machine steadied by four 
power-operated jacks, before the ladder is elevated. 

On arriving at the site of a fire, the escape is driven 
into a suitable position and the hand brake is applied 
full on. The engine is left running, but the trans- 
mission is coupled to the ladder-elevating gear by a 
lever on the left-hand side of the driver, who then 
dismounts and engages the jack gear by a movement 
of a lever at the extreme rear of the vehicle. The 
operating position for the ladder gear when the ladder 
is in the travelling position shown is at the left-hand 
side, near the rear wheels. The control dial will be 
seen immediately above the rear jack. It has three 


carried out simultaneously, while, in case of engine 
trouble, &c., hand operation can be effected for all 
three. 

The structure of the ladder will be apparent from the 


illustration. The sides are of joist section, but are 
hollow, the rungs are also hollow, and the trussed 
railing is of seamless tube. All these parts are of steel, 
welded at the joints. The guide rails and rollers for 
the telescoping motion are of brass. As will be seen, 
there are four sections nesting one within the other, 
the assembly being supported at the free end, when 
travelling, by a gallows frame in front of the radiator. 
The structure seen near the frame is a small platform 
which is normally folded back to one side, and is carried 
on the top section. The platform, when turned into 
the horizontal position, affords support for a fireman 
directing the nozzle when the escape is used as a water 
tower. The nozzle is permanently in place, but the 
hose to it is only run up the ladder and coupled up 
when necessary. A lever on the nozzle enables the 
jet to be directed as required by the fireman on the 
platform, who is relieved of the weight of the hose, has 
both hands free, and is secured by a safety belt. The 
nozzle can be directed from the ground by means of 
ropes attached to the ends of the lever. The ropes, 
when not in use, are wound on the reels seen above the 
dial. The same ropes may be used as guys to steady 
the ladder in a high wind. Communication between 
the top of the ladder and the ground is effected by 
means of a loud-speaking telephone, the cable for 
which is carried in the spring drum seen immediately 
to the left of the ladder base. The cable is run through 
bobbins on each section, and extends and retracts as 
these are moved. 

The ladder is extended by wire ropes, though these 
are not subjected to stress when it is in use. Pawls 
are fitted to the three top sections, which engage with 
successive rungs as they pass upwards. A dial at the 





levers at its periphery, with a fourth moving over a 
quadrant on the face. The outer levers control, 
respectively, the raising of the ladder assembly to the | 
required elevation, the rotation of the turntable, and 
the extension of the ladders to the required height. 
The central lever is coupled to the engine throttle, | 
and is used for regulating the speed of all the move- 
ments. The elevating lever at the right gives a slow 
speed when moved to the first notch, but if more rapid 
action is needed, movement to the second notch gives 
high-speed elevation until the inclination of the ladder 
is about 70 deg. to the horizontal. Thereafter the 
speed is automatically slowed down until the maximum 
angle of 75 deg. is reached, when the movement stops. 
The turntable rotating lever, at the bottom of the 
dial, turns the ladders to the right or left, according 
to the direction of its movement from the central 
position. Full-circle turning is provided, with an 
automatic stop when a circle has been completed. 
The ladder-extension lever, at the left of the dial, is 
like the elevating lever, arranged to give low and high 
speeds. The length of the ladder at any particular 
moment is indicated on the dial seen on the turntable 
centre line. The high-speed motion is, however, only | 
in operation until the ladder has been extended to| 
50 ft., at which point the movement is automatically | 
reduced to the slow speed. When required, all three | 


movements of elevation, turning and extension can be | 








foot of the ladder shows the operator when the pawls 
are in the safety position. The angle of elevation 
naturally increases with the lengthening of the ladder, 
and for safety the angle and length must be correlated. 
The oval indicator seen between the two circular dials 
on the ladder base has a diagram showing the safe 
working angle for any length of ladder, while a warning 
device consisting of a warning bell and a red light 
advises the operator when the limit of safe operation 
has been reached. Should these signals be disregarded 
and the movement still continue, a cut-out operates 
and automatically stops it. Similarly, excessive load 
on the ladder caused, say, by extra persons mounting, 
is indicated by a warning bell. The verticality of the 
ladder in the lateral direction is ensured by the opera- 
tion of an automatic liquid switch. This is checked 
by a plumb line visible to the operator, and should the 
switch fail, the ladder can be “ plumbed” by the 
handwheels seen at the extreme right of the base. 
The projection at the extreme left of the ladder is 
what is known as the “ anti-bumping” device. It is 
possible, due to smoke or darkness, for the end of the 
ladder to be invisible to the operator, and the device is 
fitted to prevent possible damage from the end striking 
an obstruction. The device is spring-loaded, and, 
should the resistance to it be of even a small amount, 
an electrical contact is made which stops all movement 


Other accessories are a powerful searchlight, seen to 
the right of the telephone cable drum, which can be 
detached from its holder when required ; and a rescue 
apparatus consisting of sling, pulley block, tackle, 
brake and life line. This is intended for use in dealing 
with an unconscious person who, securely fastened in 
the belt, can be lowered to the ground from the top 
of the ladder, which is, of course, turned away from 
the building during the operation. The long lockers 
at the sides of the chassis contain lengths of hose, 
spare nozzles, hose suspenders, tools, and so forth. 
Altogether, the machine is an excellent example of a 
modern fire-fighting appliance, and we are indebted to 
the Chief Officer of the Halifax Fire Brigade, Mr. 
T. E. Smith, M.I.FireE., for the material on which this 
account has been based. 








THE WORLD’S WATER POWER. 
By H. E. M. Kensrr, M.E.I.C. 


Tux issue of the water-power statistics by the World 
Power Conference in 1936 and the revision for 1937 
of those issued by the United States Geological Survey 
in order to put the latter on the same basis as the 
former, furnishes a fund of the most reliable data that 
the complexities of this subject permits. 

The water-power statistics by the World Power 
Conference* were prepared with elaborate care by a 
large and highly qualified committee, but they have 
their drawbacks. Those for resources have, in some 
cases, not been revised since 1932 ; those for the amount 
developed are for 1933 and include only plants of 
1,000 kW or more. In particular, the information is 
set forth by the committee in such a manner that it is 
impossible without very lengthy analysis to obtain any 
clear view of the situation as a whole. 

The United States Geological Survey has been com- 
piling information on the potential and developed water 


Tasie I.—Total Installed Horse-Power. 


1920 23,000,000 
1923 29,000,000 
1926 33,000,000 
1930 46,000,000 
1934 55,000,000 
1936 60,000,000 


power of the world since 1920, utilising for that purpose 
every source of information available to the United 
States Government in all countries.t The information 
as published is both clear and concise ; the writer has 
had occasion in an official capacity to check these 
figures against Government and institution reports, 
with the result that he has been convinced that they 
offer a high degree of reliability. : 

With these and other data at hand it is attempted 
herein to give, avoiding all detail and in as brief a 
form as possible, an overall view of the world situation 
as to the resources and development of water power ; 
a statement in which one can immediately put one’s 
finger on the main facts in relation to the continents or 
to the individual countries. 


* Statistical Year-Book, No. 1, 1933 and 1934, pages 
83-90. 





of the ladder. 


+ Latest issue, Bulletin 134,341 of April 16, 1937. 
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Some explanation must be made before dealing with | power averages about three times as much as the amount 


the tables. 


The World Power Conference adopted the 
kilowatt rating, doubtless for good reasons—the con- 


calculated to be available at ordinary minimum flow. 
Coming now to the tables, the growth of development 


clusions of so large and influential a committee must be | for the past 16 years in the world as a whole is first 


respected. 


TABLE II.—Summary ror ConrTtvents. 


In both the United States and Canada, 
however, all such figures are given in horse-power, and 
it may be claimed in support of this that it is a nearer 
expression of the primary power created by, or potential 


|shown in Table I; this indicates a mean annual 
| increase at the rate of 6-2 per cent. 
The amount of development by Continents is given 


in Table III in such a way as to bring out the relative 









































Developed. Resources. 
—E —__—_—_— _——— ee 
Amount. | Per Cent. Amount. Per Cent. 
| | 
Europe is rE “al 27,200,000 | 45-0 74,000,000 11-0 
N. America os si | 26,000,000 43-0 7,000, 11-5 
Asia .. | 5,400,000 8-9 148,000,000 22-1 
8. America 1,100,000 1-8 74,000,000 11-0 
Oceania 600,000 | 1-0 24,000,000 3-6 
Africa 175,000 | 0-3 274,000,000 40-8 
60,475,000 | 100-0 671,000,000 100-0 
laste ILi.— Water Power by Continents, December, 1936. | position of each of the leading countries, and conden- 
In Order of Amount Developed. sing these Tables I and III, the figures given in 
eee Table II are obtained. 
| Horse- Power. From these figures it will be seen that, contrary to a 
—_________... | general impression, Europe, not North America, leads 
| 
| Developed. | ene Tasix [V.—The Leading Individual Countries by Amount 
BES i ee rs ' Developed. 
aaa slestitiiaaliiaiad 
EuROPE ; 
Italy 6,000,000 | 5,400,000 Horse-Power. | by he 
France 5,250,000 | 6,000,000 | . 
Norway 2,900,000 | 16,000,000 | - —EEE 
Switzerland 2,800,000 3,600,000 | : neni a 
Germany 2,550,000 2,000,000 U nited States 17,120,000 28° 3 
Sweden | 1,874,000 4,000,000 | Canada 7,946,000 13-1 
U.S.8.R. 1,463,000 14,000,000 | Italy 6,000,000 9-9 
Spain 1,400,000 6,700,000 | France 5,250,000 8-7 
Austria 1,000,000 1,560,000 Japan 4,240,000 7-0 
25,237,000 58,250,000 — ; a 
ae - — | Taste V.—The Leading Individual Countries by Resources. 
19 other countries 1,963,000 | 15,750,000 | 0 DTA | co tah aa act 
"an aon | wane 
27,200,000 74,000,000 | . i Per Cent. of 
- - Horse-Power. | Worid Total. 
NORTH AMERICA. | 
N A 
United States ‘ 17,120,000 33,500,000 | —— 
Canada aan. 946,000 25,500,000° Belgian Congo and Mandate; 130,000,000 19-4 
25,066,000 | 59,000,000 | ny RE | Soo es 
10 other countries 934,000 18,000,000 India - ‘| Seeonoe | 5-8 
‘ana ; - Brazil 36,000,000 5-4 
50,500,088 71,000,000 United States 33,500,000 | 4-9 
ASIA. | ae ‘ . a 
Japan ; 4,240,000 | 7,200,000 |, : : tw 
India 500,000 39,000,000 | in amount developed, and is but little behind in amount 
Formosa 397.000 wy | of resources ; also that Africa is far in the lead in 
om R ae 64 prmynn resources and is followed by Asia. The foregoing 
Sccrransnds ee having dealt mainly with Continents, the relative 
| 5 279,000 ; 11 sgrtyns positions of the leading individual countries may next 
8 other countries | 123,000 | 36,100,00 be considered. Table IV gives figures for the five most 
5,400,000 148,000,000 | important. 
mW AMERICA _ — It is a curious point here that while the United States 
} oy Mp ay a oeo'con | 18 80 far in the lead of all other countries in the amount 
_____| of water power developed, yet it is essentially a fuel- 
889,000 | 39,600,000 | power country, since some 80 per cent. of the total 
3 other countess 211,000 | __54,400,000 | installed horse-power is for fuel power. 
1,100,000 | 74,000,000 Table V gives the resources of the six leading 
ponent : =| countries, placing the Belgian Congo and Mandate 
CRANIA | > e s 
New Zealand | 338,000 | 3,500,000 far ahead of any other, and more than twice as much 
Australia | 139,000 | 2'000.000 +=«| as can be claimed for Russia, 
” 477,000 | 5,500,000 | 
6 other countries 123,000 | 18,500,000 | 
—EEE - 
x oz THE MORRISON ELECTRIC 
dahl | |= DELIVERY VEHICLE. 
Morocco. es : 73,000 350,000 iv ia ; $< 
Belgian Congo and —" 70,000 130,000,000 oad — for ue Being made of ep pee 
Union of South Africa ; 7,000 2'300,000 | Vehicles, not only tor collecting street re use and other 
Nigeria and Br. Cameroons 6,000 13,000,000 | work by municipalities, but by bakers, dairies, laun- 
Preach Congo — ____| __ 50,000,000 | dries and other concerns engaged in door-to-door 
156,000 195.650,000 | delivery, is shown by a demonstration recently given 
30 other countries 19,000 | “za'sso.000 | at Bristol by Messrs. The Hants Electric Chassis Com- 
173,000 | 274000000 pany, Limited. The demonstration consisted of the dis- 


* Increased above the official rating of 20,347,000 in order to 
put it on the same rating as the other countries. See text. 


in, falling water. The resourses or potential power is 
in all cases based on the flow available, 95 per cent. of the 
time at 100 per cent. efficiency. This assumption of 
100 per cent. efficiency must necessarily cause an over- 
estimate of totals by at least 20 per cent., but since it 
has been adopted by the World Power Conference 
Committee nothing can be done about it, and since it 
is uniform throughout it does not affect comparisons. 
Another point that is essential to bear in mind is 
that the total resources and the amount developed 
cannot be directly compared. Owing to irregularities 


of flow, the market for secondary power, and the 
necessity for spare plant, it has been found in both the 
United States and Canada from actual results at large 
numbers of operating plants that the installed horse- 





lay of a fleet of 20 10/12-cwt. Morrison vehicles, which 
ve been ordered by the Bristol Co-operative Society. 
This concern already has 63 similar vehicles in use, 
and a further 30 are, we understand, in course of 
construction for them. 

The design of these vehicles, which were constructed 
by Messrs. A. E. Morrison and Sons, Limited, Brunswick 
Works, South Wigston, Leicestershire, will be clear from 
Figs. 1 and 2, on the opposite page, and their a: - 
ance is shown in Fig. 3. They consist of a palel Teme 
which is made up of pressed-steel members and corner 
plates, with cross members at suitable points. No 
welding is used in the course of the manufacturing 
process. The front axle is a heavy stamping, which is 
carried in Timken taper-roller bearings housed in forged- 
steel hubs. The rear-axle casing is of the Scott weldless 
type and carries the four-star differential and reduction 
gear as a complete unit. Timken roller bearings are 

re in housings at the end of the axle casing, and 








the rear hubs also run in roller bearings. It is claimed 
that this design relieves the road shaft of weight, which 
is transmitted direct from the hub to the axle casing. 
The road shafts, which are of heat-treated 65-ton steel, 
can be easily removed without dismantling the rear 
axle. The differential unit is of double-helical pattern, 
the So ape being carried on a splined shaft to ensure 
absolute alignment and silent running. The crown- 
and bevel wheels are also of the helical type. 
The position of the motor, by which the vehicle is 
operated, is indicated at a in Fig. 1. It is fitted with 
B asbestos insulation, so that any risk from over- 
heating is reduced. It is also provided with duplicate 
brushes and a wide commutator. The armature shaft is 
carried on a double thrust and ball bearing at the com- 
mutator end and on a roller bearing at the driving end. 
The drive itself is through Spicer needle-roller steel 
universal joints direct from the motor to the rear axle. 
Current is obtained from a 30-cell Young battery which 
is disposed as shown at bin Fig. 2. This battery hasa 
capacity of 162 ampere-h»urs at the five-hour discharge 
rate, the range of the vehicle being about 20 miles per 
e. Control is effected by a combination of foot 
1 and manual lever. Thus, a lever on the steering 
column in Fig. 1 operates the drum controller c, so that 
three forward two reverse speeds are obtainable, 
while the coil of the contactor is operated by the foot 
switch, which must therefore be depressed before the 
vehicle can be moved. Any movement of the drum 
by the lever causes the contactor to open, so that the 
circuit is broken on the latter and not on the former. 
Similarly, the controller contact is made before the 
contactor closes. Brakes are provided on all four 
wheels. A diagram of the control arrangements is 








given in Fig. 4, in which d is the foot switch and e 
the switch on the steering column or dash. The 
contactor is shown at f, the starting resistance at g, 
and the charging plug at h. 








THE MICHIGAN HIGHWAY 
CONFERENCE. 


THE interest taken in the planning and construction 
of roads of all kinds and for all services, stimulated by 
the growing density of traffic, the great number of 
accidents and efforts to combat them, is not confined to 
this country nor to the Empire. Lately a great deal 
has been heard of how the problems involved are being 
met in Germany, the extensive Reichsautobahnen having 
received considerable publicity. The conditions in the 
United States are on the whole of more general interest, 
for the country is so vast that widely varying geological, 
climatic and social factors exist, so that almost any 
other country can find conditions analogous to its 
own in it. In that country, periodical conferences 
are held for the discussion of every aspect of road work, 
and from time to time the gist of them has been reported 
in these columns. The re-ort of one such con- 
ference* held last year has recently come to hand and 
below are abstracted certain portions that are of 
general interest. 

The 23rd annual conference referred to opened with 
an address, entitled ‘‘ Highway Safety—the New 
Dynamic,”” by Mr. Paul G. Hoffman, President of the 
Studebaker Corporation, in which the author stressed 
the interest of the automobile industry in the problems 
of the highway. The limitation on the expansion of the 
industry was, he said, not primarily economic, but more 
a matter of the safe and convenient use of its products, 
so that business and public interests were identical. It 
was the responsibility of the manufacturer to adopt 
every safety device so long as the vehicle could be sold, 
and to this end five million dollars were being spent 
annually in research. They also recognised that the 
reliability of the driver and the highway were other 
elements mutually involved in the problem of safety. 
A substantial fund had been raised therefore within the 
industry so that grants could be made to a number of 
organisations devoted to these objects. The success 
that met these efforts during 1936 was so satisfactory 
that further grants on similar lines were being made in 
1937. Ina paper on the “ Determination of Graduated 
Speed Regulations,” Mr. D. Grant Mickle, Assistant 
Director, Michigan State Highway Department, gave 
an outline of the field methods used in speed observa- 
tions and made suggestions for regulating speed accord- 
ing to graduated speed zones. He recalled that, at the 
previous conference, Mr. Fred. C. Taylor, Director of 
the Department, had discussed ‘‘ The Michigan High- 
way Planning Survey ” and had reviewed some of the 
problems that confronted highway administrations, of 
which the subject of his own paper formed a part. Mr. 
Taylor had emphasised the importance of including in 
the survey not only the main roads and secondary, or 
so-called farm-to-market, roads but also roads and 
streets within county and city boundaries—in fact, a 





* Proceedings of the Twenty-Third Annual Highway 
Conference. University of Michigan Official Publication, 
vol. xxxix, No. 22, October 2, 1937. 














JAN. 7, 1938.] 


ENGINEERING. 





25 








10/12-CWT. ELECTRIC DELIVERY VEHICLE. 


CONSTRUCTED BY MESSRS. A. 








E. MORRISON 
(For Description, see Opposite Page.) 




















Fie. 


complete survey of all roads within the State or country. 
It would embrace an inventory of existing road facilities, 
road usage or traffic analysis and a complete financial 
inventory of past and present receipts and expenditures 
for operation, construction and maintenance of all 
these roads. An estimate would be included of the 
changing traffic conditions within the next twenty 
years, while a careful analysis of road accidents would 
also influence design. Such a survey must necessarily 
be amended continuously. Mr. Mickle, in his paper 
mentioned above, described the method of taking speeds 
of vehicles and classifying observations. The records 
were grouped in various ways and gave some interesting 
information. For example, the average speed of pas- 
senger cars on roads where speed limits of 20 m.p.h. to 
45 m.p.h. were in force was roughly 40 m.p.h., while 
on uncontrolled roads it was 45-4 m.p.h. But the 
fastest 15 per cent. of these cars averaged about 





54 m.p.h. on the controlled roads and only 49-1 m.p.h. 


3. 


on the uncontrolled. These results were interpreted 
to mean that the majority of drivers considered that the 
speed limits were unnecessarily low for safety. The 
speed analysis by type of vehicle gave the following 
averages : passenger cars 46, light lorries 39, medium 
lorries 35, and heavy lorries 30 m.p.h., while the fastest 
15 per cent. showed averages of 63, 52, 48 and 41 m.p.h., 
respectively. There was very little reduction of speed 
during the dark hours, though the lowest average 
occurred between midnight and3 a.m. No observations 
were made between 3 a.m. and 6 a.m. 

The next contribution came from Mr. Howard F. 
Ilgner, Superintendent, Bureau of Electrical Service, 
Milwaukee, who spoke on “ Improving Traffic Con- 
ditions at Street Intersections.” He said that in Mil- 
waukee there were about twice as many fatal accidents 
during the night as during the day, consequently their 
efforts to meet safety and traffic requirements had been 
first directed to adequate street lighting. They had 
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never had a so-called ornamental street -lighting system ; 
all available money for lighting had nm spent on 
practical needs. He considered that, in addition to 
proper street lighting, it was necessary to combine 
automobile headlights for full effect, but the headlights 
should not be used at full brilliance in towns. It was 
common experience that the full glare of powerful 
headlights would largely nullify even high class 
street lighting. For town use, the beam should be 
depressed and should certainly not produce any glaring 
effect. The legibility and visibility of traffic signs 
still left much room for improvement in design. Many 
of them were not entirely satisfactory either by day or 
by night. Considerable improvement in fis he and 
flow of traffic had resulted from confining traffic to 
channels at busy intersections and junctions. For 
many years it had been the practice to have wide 
unobstructed spaces at junctions, but it had been found 
that islands suitably shaped and placed reduced acci- 
dents and that traffic flowed more smoothly. These 
islands had been greatly appreciated by pedestrians 
wishing to cross busy junctions, 

Under the title “‘ The Efficiency of Various of 
Railway Crossing Protection,” Mr. Warren G. Henry, 
Assistant Chief Engineer, Illinois Commerce Com- 
mission, gave some figures showing the risks taken by 
drivers at level crossings. Time-studies were made at 
a crossing protected by automatic flashing-light signals. 
It was found that, after the signals had started to flash 
indicating that a train was approaching, about 84 
cent. of the cars stopped, 3-5 per cent. slowed down but 
ed, about 4 per cent. stopped and then crossed 
in front of the trains, while 8 per cent. ignored the 
signals entirely. By rearranging the observed data 
to show what the drivers did on arriving at the crossing 
20 seconds or more before the arrival of the trains, it 
was found that 51 per cent. stopped and 49 per cent. 
crossed, Of those that arrived within the next 5 seconds, 
the corresponding figures were 65 per cent. and 35 per 
cent. Within the next five seconds the figures were 
85 per cent. and 15 per cent. During the next five 
seconds, that is between 10 seconds and 5 seconds before 
the arrival of the trains, the numbers changed to 
92 per cent. and 8 per cent. The last group, those that 
arrived within 5 seconds of the trains, showed that 98 
per cent. stopped and 2 per cent. crossed in front of 
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the trains. From these ebservations it appeared that the 
signal was regarded by a large number of drivers merely 
as information and not as a definite requirement to 
stop. Of the various kinds of protection in use, the 
fixed signs were the simplest and cheapest, but least 
effective. An important feature of these signs was the 
proportion of black and white painting which greatly 
affected the visibility of the device. The use of reflector 
signs was increasing. The swinging-light and flashing- 
light types appeared to be equally good. More accidents 
had occurred at manually-operated gates than at 
automatically-operated gates, and where a change from 
the former to the latter had been made the number of 
accidents had decreased. A still more effective arrange- 
ment was the combination of automatic gate and flashing 





signals, At the previous conference, Mr. Paul W. | 
Voorhies, Member of the Michigan Public Utilities | 
Commission, gave some extracts of the requirements | 
under the State laws for ‘‘ Railroad-Crossing Protec- 
tion” and mentioned a device known as the “ Auto | 
Stop,”* consisting of steel leaves placed about 40 ft. | 
away from the railroad, which rese automatically across | 
the roadway as a train approached. Various States | 
were putting these int» use. 

In a contribution on “ Weather Forecasting in 


the rate of drying decreased with decrease of moisture 
content, the decrease being about 10 per cent. It was 
further found that the rate of drying per square foot 
of surface could be taken as constant during nearly all 
the shrinkage period, within the limits of experimental 
error. Hence it was concluded that under the condi- 
tions of the experiment, a square inch of clay surface 
dried at the same rate independent of the size of the 
cube of which it was a part. A 12-in. cube actually 
obeyed the same laws as the smaller sizes. From these 
results it followed that the time taken by any cube 
to dry under definite conditions varied directly as the 
length of its side; while the volume and the water 
to be removed depended on the cube of the side, 
the area of surface and rate of drying depended on 
the square. Thus, a 4-in. cube lost water four times 
as fast as a 2-in. cube, but had eight times as much 
water to lose, and so would take twice as long to 
dry under the same conditions. 

Experiments carried out with thin slabs, 18 in. 
square and # in. thick, under specified conditions as 
regards temperature and humidity, gave results indica- 
ting that at any one temperature during the constant- 
rate period the rate of drying was proportional to the 
absorption power of the air at that temperature, 


Relation to Highway Work,” Mr. H. Merrill Wills or to the “ lack of saturation ”’ of the air (100 = R.H.). 
advised all who were engaged in constructional work | This implied, and further investigation confirmed, 
in concrete or other materials greatly affected by atmo- | that (1) the rate of drying of clay over the constant- 
spheric conditions to make use of the Weather Service. | rate period was that of a free water surface ; (2) the 
During critical seasons there were, he said, daily calls | temperature of the clay during this period, and pro- 
for estimates of low temperature, heavy or continuous | vided it rested on a non-heat-conducting support, 
rain and high winds, och of which affected either con-| was the wet-bulb temperature of the surrounding 
struction, maintenance or safety ; when all these con-|air. The formula connecting the humidity is: 
ditions occurred at the same time there would be heavy | Vy — V, = BP(T — Ty), where B= 6-6 x 10+, 
drifts of snow, or ice-covered roads, that would render | P = barometric pressure, T = dry-bulb temperature 
travelling impossible or dangerous. He added, during | of the air, and Ty = wet-bulb temperature of the air. 
the discussion, that careful tests had been made on the | Hence the rate of drying of clay during the constant- 
density of snow. At East Lancing snow that had fallen | rate period was proportional to the depression of the 
several weeks previously had a depth of 17 in. and held wet bulb (T — Ty). This rule was easily workable, 
3-70 in. of water, while normally it would not contain | as only the temperature and pressure readings were 
more than 1-70 in., indicating that it was more than required, and no calculations necessary. In the latter 
twice as dense as freshly fallen snow. Even a moist part of the falling-rate period, increase of temperature 
snow might contain very little water, and sometimes | resulted in an increased drying rate, independently 





dry snow, that would not stick, might have a relatively | 
heavy water content, particularly when the dry snow 
became packed by a driving wind. Varying densities 
altered the character of snow so that, according to the 
district, different types of plant had to be used for its 
removal. Some practical points were brought out by | 
Mr. E. E. Blomgren, of the Michigan State Highway 
Department, when presenting his contribution on “ Ice 
Treatment.” He emphasised the importance of getting 
to work immediately snow began to fall, to combat the | 
menace of wet snow turning to ice. For this purpose 
ploughs, tractor graders or underbody drags were used. | 
Vhen removing slush, the straight blades on the drags | 
were replaced by curved mould-boards. Where ice had | 
formed, sand had been found effective ; it should con- 
tain a large proportion of coarse particles not greater 
than } in. in size. Calcium chloride was added at the 
rate of 50 lb. per cub. yd. of sand to prevent freezing, 
but smaller amounts were leastmenial especially if 
the desired results were obtained with decreased 
quantities, because the salt had an injurious effect on 
concrete surfaces when used in excess. On other types 
of road, such as sheet asphalt, asphaltic concrete, 
surface-treated gravel, brick and macadam, which were 
impervious to its action, greater quantities might be 
used if necessary. It was advisable to remove the 
sand and chloride from the road surface as soon as there 
were any signs of thawing, to minimise the abrasive 
action of the sand and the harmful effects of the salt. 
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THE CERAMIC SOCIETY. _ | 


Tue autumn meetings of the Building Materials and | 
Refractory Materials Sections of the Ceramic Society 
were held in London from November 16 to 18, 1937, 
under the chairmanship, respectively, of Herbert | 
Wragg, Esq., M.P., and C. R. F. Threlfall, Esq., M.C., 
a We give below abstracts of some of the papers 


BurLpine MATERIALS Section 
| 


In a paper on “ The Effect of Temperature and | 
Humidity on the Rate of Drying of Clay Shapes,” 
by Mr. H. H. Macey, M.Sc., A.R.2.8., the large oxperi- 
mental dryer used in the investigation was described, 
and details were given of the various operations. Cubic 
blocks of various sizes were dried at 35 deg. C.| 
(95 deg. F.), the humidity being fixed at 76 per cent., 
representing a dew-point of 30 deg. C. (86 deg. F.) 
The air flow was 15 cub. ft. per minute in each experi- | 
ment. Starting from an initial moisture content of 
18 per cent., the times (nearest hour) taken by the 
various blocks to reach the leather-hard condition and 
4 per cent. moisture content, respectively, were noted. 
It was found that before leather-hardness was reached 


* See EncIneerina, vol. cxli, page 75 (1936). 


| the outset the wire-cut, machine- 
|higher permeabilities than the hand-made bricks ; 


of the humidity. 

Mr. A. Green read a paper on “ The Effect of Mode 
of Manufacture on Some Physical Properties of Building 
Bricks.”” The object of the work dealt with was 
to ascertain the differences in the more important 
physical properties of building bricks made from wet 


ground clay and dry ground clay, respectively, and 


also the differences between hand-made and machine- 
pressed bricks of the differently prepared clays. The 
bricks were sand-faced facings, the body consisting of 
equal parts of (1) a plastic, fairly dense-burning clay, 
and (2) a siliceous, “ short,” open-burning type which 
facilitated drying and burning. This body had a 
long vitrification range, so that slight variations in 


the burning would not vitiate results of subsequent 


testing. About 2 tons of each clay were used, con- 
taining, respectively, about 6 per cent. and 9 per cent. 
of moisture, straight from the workings. The grinding 
was controlled so as to give practically the same-si 

particles. The dried bricks were fired in a Belgian- 
type continuous kiln at 1,100 deg. C., and were finally 
tested for percentage, apparent porosity, permeability 
to water at intervals of time up to 24 hours, and 
crushing strength. The results of the permeability 
tests indicated (1) that bricks made from wet-ground 
clay were at first more permeable to water than bricks 
made from ona clay, but the latter tended 
to reach saturation-point more quickly and eventually 
showed higher permeability after 24 hours. (2) At 

bricks 


they also reached saturation-point sooner, and the 
final permeabilities after 24 hours were greater. The 

rosity figures showed: (3) that the bricks made 
rom dry-ground clay tended to have lower apparent 
porosities than the wet-ground clay bricks (this was 
contrary to what would be expected from the permea- 
bility results); (4) that wire-cut machine-pressed 
bricks consistently gave higher porosity figures than 
the hand-made. The crushing-strength figures indi- 
cated : (5) that the bricks made from wet-ground clay 
had higher crushing-strength values than the bricks 
made from dry-ground clay; (6) that the wire-cut, 
machine-pressed bricks had lower crushing-strength 
values than the hand-made. 

A possible reason why wet-ground clay bricks gave 
better results in the permeability and crushing-strength 
tests than dry-ground bricks might be that the natural 
bonding of the clay particles in the latter tended to 
be destroyed in the grinding. Natural bonding must 
be superior to artificial, and it was a fair assumption 
that there would be less tendency to destroy natural 
packing in wet grinding. Hand-made bricks showed 
superiority in all the tests over wire-cut machine- 
pressed bricks, probably due to the uniform lamellar 
structure, which was a source of w . The 
“knocking up” of the clot of clay used for hand- 
moulding distorted the straight-line structure of the 





brick, resulting in the planes of weakness not being 
parallel, and the brick was stronger and more resistant 
to water penetration. The lack of ment between 
podicaen Fm and porosity illustrated the weakness of 
porosity and absorption tests as an indication of 
water resistance. Porosity might differentiate between 
a bad brick and a good brick, but it was improbable 
that it could decide which was the better of two good 
bricks. 

A paper entitled “‘ Practical Experiences in the De- 
Airing of Heavy Clay Goods—aA Report on a Question- 
naire,” was by Mr. F. H. Clews. A set of 10 questions 
was issued to firms using de-airing equipment, and 
the replies received, which came from American as well 
as British firms, were summarised in. It was reported 
that the water content of the various clay mixtures 
ranged mostly between 15 per cent. and 18 per cent., 
though with certain special clays the proportions were 
10 per cent. and 25 per cent. About half the firms 
found it beneficial to use rather more water for the 
de-airing machine than with the normal extrusion 
process, while most of the others kept to the same 
consistency as before. The loss of water as the clay 
passed through the vacuum chamber was considered 
appreciable by about one-fourth of those using de-airi 
equipment. In these cases the available data suggest 
no satisfactory explanation of the higher loss of water 
through evaporation in the vacuum chamber. Two 
conflicting desires appeared to be felt among operators 
of de-airing plant: (a) to increase water content in 
order to increase workability and decrease power 
consumption, and (6) to decrease water content so 
as to reduce the time and heat required for drying. 
Theoretically, a larger percentage of water would be 
expected to develop the full plasticity of a de-aired 
clay, in which all grain surfaces could become covered 
with water films, than with the same clay non-de-aired, 
when parts of the grain surfaces would be occupied 
by adsorbed gases. The replies seemed to support 
this conclusion. 

Quotations were given from several replies, chiefly 
relating to certain needed adjustments. In each case 
dies, knives, and worm had to be adjusted in order to 
obtain the best conditions. Where a wire was used 
for cutting thin tiles horizontally from a block, twisting 
took place very readily. This effect seemed to apply 
fairly generally to the production of floor quarries or 
roofing-tile bats where a column was subdivided on 
extrusion into a number of horizontal strips. The 
warping did not usually show itself until the articles 
made from it were dried, or sometimes not until fired. 
Similar difficulties have been encountered in American 
practice. Proper lubrication of dies caused trouble to 
a few firms. At least 20 per cent. of users of de-airing 
equipment found it unnecessary, however, to lubricate 
dies, but many of those dispensing with die lubrication 
were experiencing some trouble due to warpage. 
Most de-aired clay goods seemed to require rather 
longer drying than similar wares prepared from the 
same clay not de-aired. Mr. J. Lord has stated that 
while wire-cut bricks de-aired at a vacuum of 28 in. 
could not be adequately dried in the same period on 
a hob floor as the corresponding not de-aired ones, 
when the vacuum was reduced to 20 in. this could be 
accomplished. 

As to firing, more than half the replies indicated 
that the same firing schedule was being followed, 
but the necessity of greater care at certain stages was 
mentioned by a number of the operators. About a 
third were firing for a longer period, the extra time 
coming in the water-smoking and carbon-oxidation 
periods, presumably due to the closer texture of 


had | de-aired clay. Cooling of de-aired clay goods in the 


kiln did not in most cases seem to need a materially 
different schedule from that of the similar non-de-aired 
product, but some firms allowed more time for the 
early stages of cooling. Only two firms reported that 
the kiln losses of de-aired goods were greater than for 
similar non-de-aired products. Most firms reported 
decreased firing losses, and about a quarter of the firms, 
no change. The firing experience was in general 
accord with that of American operators. Extra power 
umption for de-aired goods was in most cases 

as within the range of 20 per cent. to 30 per 
cent. Adverse comments on the quality of ware 
produced by the de-airing process were few. Most of 
the comments were distinctly favourable. The installa- 
tion of the de-airing plant had not necessitated any 
appreciable modification in the preparation of the clay 
mixture. Extra cost of maintenance arose from 
de-aired clay causing heavier wear and tear on knives 
and worms when mixing. De-aired clay did not seem 
well suited for hand working. Spasmodic “ making 
up” in the vacuum chamber been experienced by 
several users of the process. Mixed de-aired and non- 
de-aired clay extruded together resulted in bloating. 
One firm emphasised the point that each type of clay 
required a somewhat different de-airing unit. The 
pitch of the worms and knives might require adjust- 
ment to suit the clay being worked. 

(To be continued.) 
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THE OUTLET WORKS AND VALVES 
AT BOULDER DAM.* 


By P. A. Kinzie. 
(Concluded from page 7.) 


As already stated, the needle valves are protected 
by 8-ft. emergency gates. These are shown in 
dotted lines in Fig. 317, Plate I, ante, and in detail 
in the drawings reproduced in Figs, 330 to 343, Plate 
II, herewith. These gates are embedded in mass 
concrete, the upper surface of their casing being 
flush with the operating floor of the valve-house. 
Their driving motors and the hoisting mechanism 





situated on the top of the casing are above floor 
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| is faced comes in line with the facing ring surround- 


ing the pipe opening, whereupon it comes to rest 
upon stops shown in Fig. 338. The gate move- 
ment is now arrested, the roller trains, however, 
continue to move downwards, and in doing so 
withdraw the wedge fixed to them and supporting 
the wedge fixed to the gate itself. This action 
allows the gate to move horizontally to the extent 
of 4 in. downstream, so that the facing rings make 
contact, thus sealing the gate. The bottom four 
rollers of the wedge roller train are provided with 
pinions meshing with racks on the wedge and on the 
roller-train carriage. These two parts are thus 
mechanically synchronised and the roller trains, 








moving at half the speed and half the travel of the 





Fie. 347. Emercency Gate Orrratine Gear at 


ConTRroL-FLoor LEVEL. 


level and easily accessible as shown in Fig. 347, 
herewith. 

The emergency gate is of the ring-follower, or 
spectacle-eye type, in which the gate terminates 
below in a ring, which, when the gate is open, is in 
axial alignment with the pipe, and fits the gap in 
which the gate moves vertically, so as to form with 
the pipe a continuous cylindrical surface. A gate 
assembled in the makers’ works is shown in 
Fig. 349. 

The gate consists of a hollow ribbed steel casting, 
shown in vertical and horizontal sections in Figs. 332 
and 333, and is completed by the so-called follower 
ring, which may be seen in Fig. 350, page 28. The 
gate is guided in the casing by endless roller chains 
shown in detail in Figs. 337 to 339, 341, &c. 
The roller-chain carriages embody an internal wedge, 
shown best in Fig. 337, and to be seen in the view, 





Fig. 348, of one of the carriages in the maker’s 
works, separated by another roller train from a| 
mating wedge forming part of the gate casting, as | 
shown in the sections, Figs. 337 and 341. In closing, 
the gate is lowered until the bronze ring with which it 





" * Fifth Article of the series contributed by Officials | 


Fic. 348. Rorier-Tram 
AND WEDGES. 


gate and roller carriages, are kept in their correct | 
relative positions at all times. 

In opening the gate the sequence is reversed. 
The first upward movement of the roller-train 
carriages brings the wedges into action, and the 
gate is forced back ¥ in. in an upstream direction, 
so that contact between the facing rings is broken. 
Then stops on the bottom of the carriages engage 
the bottom end of the gate and the whole moves 
upwards in unison, until the follower ring is in 
position and the gate wide open. 

The design avoids all sliding and rubbing of 
faces and seats either in opening or closing and, in 
consequence, the severe abrasive action due to 
movement of such faces over one another under 
high pressure is altogethereliminated. The presence 
of the wedges on the gate casting, and of those on 
the roller carriages, tends under the head of water 
to make the former move upwards and the latter 
downwards. This tendency has to be prevented 
until the seal ring on the gate is in line with that 
on the casing or frame, when the action is advan- 
tageous in completing the seating movement. 

The additional movement described above of 


described below, by means of two screwed spindles, 
which, at the bottom end, are screwed into a cross- 
head. The latter is extended on each side to 
form trunnions for the roller-train carriages, as 
shown in Fig. 338, while close to each spindle is a 
pair of toggles, fixed as to one end to the crosshead, 
and as to the other, to the gate. In the upper 
part of the gate travel these toggles are maintained 
by bronze guides in the extended position shown 
at A in Fig. 340, but when the gate comes to the 
stops, recesses in the guides allow the toggles to 
collapse as at Bin Fig. 340, and so while the gate 
remains fixed the crosshead and roller trains can 
move a further 10 in., to release the wedges. 

As already stated, the gate is raised and lowered 
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Fig. 349. Garr Vatve AssemBLED IN Makers’ 
Works. 
by twin-screwed spindles attached at the bottom to 


the crosshead. These spindles are screwed with 
Acme standard double-thread screws of 1-in. pitch, 
and at the upper ends engage with a long bronze 
sleeve similarly threaded. These sleaves are held 
in long vertical tubes, the bottom cls of which 
are bolted to semi-steel spiders to which are fixed 
heat-treated bevel crown gears. The latter are 
driven by bevel pinions mounted upon the Tow- 
speed shaft of a double-ended geared. motor, as 
shown in Fig. 351, page 28. The™#piti@ above 
referred to will be seen to be supported on a ball- 
thrust bearing and continued downwards into a 
guide, provided with a stuffing box. 

The bevel gears are mounted in oil-tight gear- 
cases, the lower half of which are formed integral 
with the gate housing. The double-ended motor is 
bolted to the housing between the two spindles. 
A combined limit switch drive and gate position 








of the United States Bureau of Reclamation, Denver, | the roller-train carriages is provided as follows : 


Colorado, U.S.A. See vol. exliii, page 1 (1937). |The gate is hoisted by a single motor drive, | indicator, with graduated dial and pointer, is built 
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Fie. 350. Gate SHowrne Specracte Eyss. 
into one bevel-drive casing, as shown in Figs. 351 
and 352. The motor-driven bevel pinions are sup- 
ported by bronze bushed bearings, the low-speed 
motor shafts entering through stuffing boxes. The 
stem tubes bolted to the spiders are also provided 
with stuffing boxes, so that the gearcases are pro- 
tected against the entrance of water or foreign 
matter from the outside. 

The gates have a maximum travel of 8 ft. 3 in., 
while the stems and crosshead have a maximum 
movement of 9 ft. 1 in., the additional 10 in., as 
explained above, being necessary for the wedge 
action. The motor is of 7} h.p. and completely 
opens or closes the gate in 11-6 minutes. The 
maximum unit pressure on the gate seals is 1,920 Ib. 
per square inch. Since there is no sliding action 
between the surfaces in contact, this relatively high 
bearing pressure is no disadvantage from that point 
of view, while it is desirable to prevent leakage. 
The most important members of the gates are the 
gate leaves themselves, which are steel castings 
designed to sustain a total load of 1,820,000 lb. 
The frames and casings are semi-steel castings, and, 
with the exception of the top cover and hoist bases, 
are embedded in concrete heavily reinforced to take 
all waterloads. Heavy flanges are provided through- 
out to minimise distortion between bolt holes, so as 
to prevent leakage. 

When the final designs were being prepared for 
these gates, it was found that no data were available 
covering the load-carrying capacity of rollers and 
roller tracks of non-corrodible materials suitable for 
such duties as were involved. It was therefore 
decided to carry out exhaustive tests on varying 
diameters of rollers and thicknesses of roller tracks 
made of various commerciai grades of stainless iron, 
Monel metal and high-tens‘le bronze. This work 
was carried out at the Customs Building in Denver 
on the Reclamation Bureau's 4,000,000-Ib. testing 
machine. 

Materials in the form of completely-machined 
rollers and tracks were furnished to the Bureau by 
the American Manganese Bronze Company, the 
International Nickel Company, and the Republic 
Steel Company, all of whose representatives co- 
operated in the tests, as a result of which the 
soundness and practicability of the designs was 
thoroughly explored, and established. Based on the 
information thus forthcoming, the rollers of these 
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THE COLORADO RIVER. 
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Fie. 353. 


gates were made from stainless iron having a 
Brinell number of 250, while the roller tracks are 
likewise of stainless iron with a Brinell number of 
300, the working faces being ground smooth. The 
rollers are 3 in. in diameter, by 5-in. face, and are 
spaced by their chain links at 3}-in. centres. The 
maximum load, which occurs when the wedge roller 
trains are lifting the gate away from contact with 
the frame seating, is distributed over 30 rollers on 
| each side, and the average load per roller is then in 
excess of 28,000 Ib. Tests made on sets of four 
full-size rollers moving under load showed that the 
| yield point was reached at 58,500 Ib., so that the 
factor of safety under maximum load, including 
| water hammer, is more than 2. Tests were also 
! carried out on full-size sets of rollers while subjected 
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Two 6-Fr. NgegpLe VaLves inv Makers’ SHops. 


to loads varying from low loads up to yield point, 
with river silt on the tracks, and it was found that 
the rolling coefficient was highest (0-005) with low 
loads and lowest (0-003) with the highest loads near 
the critical point. Taking the worst conditions, 
with the figure 0-005, the maximum force required 
to overcome the rolling resistance when lifting the 
gate from its seat at the beginning of the move- 
ment, is 9,900 lb. When the gate is lifted clear and 
the roller carriages take the load, the force required 
to overcome rolling friction falls to 4,950 Ib. 

The even distribution of loads across the roller 
faces has been assured by making the roller carriage 
castings of I-section, as will be seen in Fig. 335. This 
form of construction provides a section, amply 
strong enough to take the column loads imposed 
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Fie. 355. 


on the carriage, while the web allows of some 
flexure, so that the flat faces can accommodate 
themselves to the deflection of the gate under load. 
This accommodation makes possible the even load 
distribution on the wedge and track rollers, so 
essential to the successful functioning of these parts. 














CompLeTep Nevapa Tunnet Ovtiet INSTALLATION. 


The installations in the tunnel-plug outlet works 
are similar in many respects to the foregoing. The 
8-ft. emergency gates described above are similar 
except for size, to the 7-ft. 2-in. emergency gates 
protecting the tunnel-plug needle valves, and the 
latter, which are 6 ft. in diamater, are to all intents 


and purposes identical, save for size, with the 7-ft. 
needle valves of the canyon-wall outlets. 

Although there is thus no need to recapitulate the 
mechanical details, the tunnel-plug works deserve 
attention for other reasons. The installations on 
the two sides of the river are alike in all their main 
features. The valves are designed to operate 
under a maximum head of 576 ft., or 250 Ib. per 
square inch static pressure, or 265 Ib., allowing for 
water hammer. They are actually designed for a 
maximum working pressure of 300 lb. per square 
inch. If all twelve valves discharge at maximum 
capacity, they would pass a flow in excess of 42,200 
cusecs. The energy liberated under such condi- 
tions would be enormous, each outlet installation 
controlling about 1,400,000 h.p., and the scheme 
proposed the release of this energy inside enlarged 
spaces, 82 ft. broad by 50 ft. high, in and converg- 
ing into the 50-ft. diversion tunnels. 

Realising the risks involved in the concentration 
of such forces in such a relatively small space, every 
possible means was taken to develop an installation 
fully adequate to meet the unprecedented tasks 
the outlets had to fulfil. A series of carefully planned 
models were constructed under the direction of 
the Bureau’s hydraulic research engineers, Messrs. 
E. W. Lane and J. Warnock, and these were tested in 
the laboratories of the Colorado Agricultural College 
at Fort Collins, Col. Then still larger models, em- 
bodying improvements developed from the initial 
tests, were installed and tested in the Reclamation 
Bureau’s field laboratory at Montrose, Colorado, 

The latter tests were carried to still greater 
refinements, and the results embodied in a third 
set, which confirmed the results obtained from both 
the previous models, and provided the basis for 


| the final designs upon which the outlet works were 


built. These tests were carried out to determine 
the correct horizontal and vertical setting of the 
six jets of a group, in order to secure the best. con- 
ditions of balanced discharge and absence of dis- 
turbance in the 50-ft. tunnel below the outlets, and 
they clearly established the value of model investi- 
gation. They demonstrated that the valves would 
have to be operated in symmetrical pairs in order 
to maintain the hydraulic stability of flow in the 
tunnels. They also indicated that relatively slight 
changes in the angularity of the jets would disrupt 
the smooth flow of the water through the tunnel 
beyond in the most unexpected manner. 

General arrangement drawings of the tunnel out- 
let on the Arizona side are given in Figs. 344 to 346, 
Plate II and Fig. 354, annexed. Except for a few 
dimensions and elevations, the Nevada installation 
is identical with this, but of opposite hand. The 
25-ft. penstock in each case ends in a three-branch 
reducing piece, from which 13-ft. diameter pipes are 
continued, each in their turn to end in a Y-fitting, 
with branches tapering from 9 ft. to 7 ft. 2 in. 
diameter at the emergency gates. The jets are set 
to converge, as already stated, and the two outer 
have a horizontal inclination towards the tunnel 
axis of 9 deg. 30 min., but are without vertical 
inclination. The two next on either side have a 
horizontal inclination of 2 deg. 30 min. and a vertical 
inclination of the same amount. The two in the 
middle have a horizontal inclination of 1 deg. 
30 min., and vertical of 2 deg. 50 min. Angular 
adjustments were obtained by rotating wedge 
rings inserted between the inlet flange of the needle 
valve and the flange of the conduit lining. From 
near the end of the 25-ft. penstock, the whole of 
the branch work of the manifold, of welded construc- 
tion, is embedded in mass concrete. Fig. 356, page 
40, shows the Nevada tunnel before the concrete was 
placed. In the distance is the 25-ft. pipe branching 
into three, and in the foreground are two of the 
smaller Y’s. Fig. 357 shows the downstream ends of 
the six branches, to which the emergency gates are 
fitted. Fig. 358 shows the emergency gates in the 
Arizona tunnel surrounded by heavy reinforcement, 
prior to concreting, the chutes for this operation 
being shown in position in the figure. Reference 
to the need of this heavy reinforcement was made 
when describing the canyon-wall works. A further 
illustration, Fig. 355, annexed, is a view of the 
Nevada installation completed, while Fig. 359 
shows the downstream side of the tunnel plug 








and the needle valve orifices, in the Nevada Tunnel. 
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As stated, manual control only is furnished in the 
case of the canyon wall outlets. The tunnel-plug 
outlets, however, are arranged for both manual 
and electric remote control from the central control 
desk in the power house. The control of these 
valves is arranged so that they will function in pairs, 
to keep the flow in the tunnels in equilibrium, and 
electrically interlocked limit switches are so arranged | 
that the needle valves cannot be opened unless the 
50-ft. by 30-ft. Stoney gates at the lower tunnel | 
portals are opened, neither can these gates be | 
lowered unless the needle valves are closed first. 

In addition to the equipment already described, | 
the tunnel plug outlets are provided with chains to 
the penstocks, &c., and a 16-in. discharge drainage 
pump. A 14-in, automatic air valve is provided 
close to each emergency gate. A 20-ton crane is 
arranged for the machinery ; an observation plat- 
form is provided on the downstream side of the 
bulkhead, so that the action of the jets can be 
observed, and a 10-ft. diameter shaft admits air to 
the tunnel above the jets. ‘ 

Tiled adit tunnels lead to the cableway landings 
near the power house, and the same tunnels afford 
access by means of elevator shafts to the lower level 
canyon wall valve houses. 

Normally, to keep the gorge free from spray, 
water will be by-passed, as already stated, through 
the tunnel-plug outlets. Fig. 329, page 7 ante, 
showing the 12 canyon-wall valves discharging sim- 
ultaneously, gives some idea of the cloud of spray 
formed, 

It is said that the battery of twelve 7-ft. valves 
in the canyon-wall outlets, and the twelve 6-ft. 
valves in the tunnel-plug outlets constitute the 
largest free-discharge installation for irrigation 
release and flood control, of which there is record, 











PATENTS FOR INVENTIONS. 


A Bu has recently been introduced into the 
House of Lords for the amendment of the Patents 
Acts, mainly to give effect to the results of certain 
international conversations. It comprises 12 sec- 
tions, some of which apply to the marking of goods 
and matters related thereto, but as regards the 
patent side, there are two rather important sections, 
namely, Nos. 2 and 6, the significance of which, to a 
large extent, appears to have been unnoticed. 
There is another section, namely, Section 1, which 
has obtained a certain amount of public attention, 
because it deals with the right of an inventor to 
have his name mentioned in the patent, but this 
hardly seems to be very important, because in every 
British patent originating in this country, that is 
to say, as distinct from a communication from 
abroad, or a patent filed in this country on the 
basis of some foreign patent, the name of the 
inventor already has by law to be mentioned. 
Whether the additional provisions of the proposed 
new law on this point will give further rights to 
an inventor, through having his name mentioned, is | 
not at the moment clear, but as such rights can 
only be subject to existing agreements, whether 
service agreements or otherwise, on the whole the 
probability is that little effective change will be 
made by the provisions dealing with the addition, 
or further addition, of the inventor’s name. 

Of the two sections believed to be of rather more 
importance, the first, namely, Section 2, deals with 
the date of the patent, that is to say, the term 
from which the patent runs. The Statute of Mono- 
polies, 1623, which declared all monopolies illegal, 
save those dealing with patents for inventions for 
any manner of new manufacture within this realm 





provisions of the International Convention for the 
date of filing abroad, the British Patent dates from 
the date on which this priority is claimed. Such 
a dating of the patent is not followed in other 
countries, for example, in Germany a patent dates 
from the day after that on which the documents 
are filed in the German Patent Office, whether the 
matter be of German origin, or originates in some 
country foreign to Germany. In America the 
patent dates from the date on which the patent is 
sealed, which may be years after the date on which 
it has been lodged in America. Foreigners have 
therefore often felt that the British method, in 
effect, gives them a patent of shorter term than 


they should have, because their countries may give | 


British applicants, among others, a patent of longer 
term. 

To some extent to meet this criticism, whether 
just or unjust, the Patent Act of 1919 extended 
the term of a patent from the 14 years mentioned 
in the Statute of Monopolies to 16 years. The 
section of the new House of Lords Bill gives a 
further extension on a different basis. The inten- 
tion according to that section is to leave the term 
as 16 years, but to begin this term at the time of 
lodging the Complete Specification, or more 
accurately, the time at which the Comptroller 
treats an accepted Complete Specification as having 
been left at the Patent Office. 

The results of this may be considerable. In this 
country with inventions originating here or which 
may have been communicated from abroad, but 
not with those claiming priority under the provi- 
sions of the International Convention, an appli- 
cation for a patent may be accompanied in the 
first instance either by a Provisional Specification 
or by a Complete Specification. In the former 
case, a Complete Specification has to be filed within 
twelve or in some cases thirteen months after the 
filing of the Provisional Specification. At the 
present time, the patent dates from the date of 
the application, with whatever specification it is 
accompanied. Under the new Bill it will date 
from the date of filing of the Complete Specification, 
so that it can date from thirteen months after the 
date of the actual patent application, and thereby 
in effect the term of the patent can be lengthened 
by thirteen months. 

In the case of foreigners taking advantage of the 
one year allowed by the International Convention 
for filing their applications here, but still retaining 
the priority of the foreign application, the term of 
the patent is extended by twelve months, in com- 
parison with that of preceding practice. Seeing 
that large sums of money are often spent by 
patentees in trying to secure some short extension 
of their patent at the end of the patent term, 
showing that the term of a patent may be a matter 
of considerable value (it is, indeed, always the last 
years of a patent which experience shows to be the 
most valuable) it would appear that the practice 
of filing Complete Specifications in the first instance 
in this country for inventions originating here, 
a practice which is to a certain extent followed, will 
be likely to be terminated, because that would 
result in a patent of shorter than the possible life. 

The remaining important section of the Bill, 
namely, Section 6, deals with the inclusion in a 
British specification of elements of the invention 
not formally claimed as such in the country of 
origin, in cases where the British patent is taking 
some priority from the date of a foreign application, 
that is to say, where foreigners are filing in this 
country under the provisions of the International 
Convention. In Great Britain, and in a number of 


[JAN. 14, 19338. _ 








| construction, that. is, such a legal meaning, as in 
| effect practically comes to a re-wording of the claim 
| by the Court. 

To obtain the priority of a foreign patent under 
the provisions of the International Convention, it 
| is necessary that the invention set out in the foreign 
|and in the British case must be the same. Con- 
| siderable difficulty has arisen from time to time 
| in deciding this question of identity of invention, 
|owing to the different methods of claiming the 
| invention in different countries ; generally speaking, 
it is only possible in practice, unless some special 
directions modify the situation, to decide what an 
|inventor conceives to be his invention from what 
he writes down as the invention in his statement of 
claim. Each case has to be taken on its merits, 
| but there have been Rules of the Patent Office, or 
| practices of the Patent Office, guided by the appel- 
late bodies, for example, Law Officers of the Crown, 
| or, later, the Appeal Tribunal in the High Court. 

Section 6 of the Bill before the House of Lords 
now attempts to regularise the position by laying 
down that the test of identity of invention between 
the foreign and the British document is to be taken 
as that for which protection has been sought 
abroad, having regard, not only to what the inventor 
has claimed as his invention abroad, but to what 
has been disclosed in the documents put forward in 
the foreign country in support of his application 
for a patent. 








OPEN-FLOW HYDRAULICS. 
By F. W. Woops. 


Tue hydraulics of streams flowing in open 
channels has been a perplexity alike to academic 
mathematicians and to practical engineers for 
centuries past. Almost the earliest formula ever 
devised to express the relationship between the 
mean velocity of such streams in terms of depth, 
waterway and declivity, is the one which is still 
most commonly in use, though it always has been, 
and still is, the subject of dubiety and unsuccessful 
research. There is reason to believe that the 
difficulties experienced in the application of this, 
and other cognate formule, have arisen from the 
fact that, though superficially rational, it is not 
cast in the form most suitable to the conception of 
water flowing with constant velocity and uniform 
motion, which is the basic conception of open-flow 
 tpdiveetion. In what follows it is hoped to make 
this clear by analysis, and by tracing the evolution 
of relevant discussions. 

In 1643, Torricelli, a pupil of Galileo, discovered, 
by experiment, the law governing the velocity of 
efflux of water from a small orifice in a reservoir, 
and the shape of the jet issuing freely into air. 
In 1680, Guglielmini (1655-1710), who was then 
a junior engineer, inferred from Torricelli’s theorem 
that the velocity of each particle in the vertical 
section of a current in an open channel was propor- 
tionate to its depth below the surface, i.e., to the 
head of pressure. Experiments by Mariotte (1620- 
1684), with twin-floats, disproved this, by showing 
that velocities decreased, not increased, from the 
surface down to the bed level. Guglielmini accepted 
the correction, and agreed that velocities in the lower 
layers of an open stream are retarded by friction 
|against the channel bed. In the light of maturer 
| experience of flow in the rivers and canals of Lom- 
|bardy, however, he formulated eight “laws of 
| hydraulics,” among which appeared the following :— 

“The velocity of water depends not only on its 
descent through an inclined channel, but also on 
the weight, or pressure, of the upper parts on the 








to the true and first inventor thereof, provided that | other countries, such, for example, as Germany | lower.” This dictum has been described as the 


the term of the Letters Patent should be for fourteen 
years or under. 


and the United States of America, but not all 


This starts from the date of the | countries, a specification ends with a statement of | 


“ fundamental doctrine of the Italian School.” 
Guglielmini also declared that : “In rivers, near 


patent, which is the date of filing the Patent | what the inventor claims as his invention—in other | their origin, where they usually have considerable 


Application. As far as patents originating in this | 
country are concerned, the date of the application | 


is that date on which the application is lodged mI 
the British Patent Office; in cases where some 


particular legal process is involved, such as the 
division of an application, the post-dating of an 
application, and so on, it is the date treated as 
the effective date of application in this country. 

In the case where the invention originates abroad, 
and priority in this country is claimed under the | 





differs in different countries. 
cularly important, but the method of interpreting . 
claims in different countries is by no means the | to fall is destroyed, and that due to effective pres- 
same, One may say, roughly speaking, that in the | sure remains. 


words, what he wishes to stop others from doing 
by means of his patent. The form of these claims 
That is not parti- 


United States of America a claim may be read 


practically independently of the body of the docu- | : 
ment. In this country it cannot properly be so| abundantly shown that a canal of relatively great 
read, and in Germany it may be given such a’ discharge must be designed with a relatively slight 


'fall, the velocity results rather from the fall than 
from the height of the mass of water. This source 
of velocity decreases with decrease of slope, as the 
rivers lengthen out, until finally all velocity due 


The flow of rivers thus depends both 
on the fall, and on the height of the water.” 
In North India, irrigation-canal experience has 
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gradient, otherwise it will flatten its gradient by 
erosion ; and that a canal of relatively small dis- 
charge must be graded more steeply, otherwise there 
will be siltation, or weed-trouble. In a canal on 
any fixed gradient, velocity will increase or decrease 
according as discharge is increased or decreased, 
thus showing increase or decrease of velocity 
independently of the gradient. 

In 1753 Brahms, of Aurich, devised the mean 
velocity formula :— 


V = c (RS)*5 (1) 


p me. » 
wherein R = 5, is the ratio borne by the cross- 


Pp’ 
sectional area A, to the wetted perimeter P, and S 
is the fall of water surface per unit length of stream. 
This was in accordance with Guglielmini’s dicta, A 
representing pressure, P resistance, and S descent 
by gravity over a unit-length of channel. Brahms 
wrote: “The acceleration g which might be 
expected in accordance with the law of gravity, does 


TABLE I.—«REGIME” DIMENSIONS OF STREAMS DISCHARGING UP TO 1,000,000 CUSECS. 


or to the viscosity, or cohesion, within the water 
itself. 

(d) The resistances are independent of the 
pressure on the water. 

(e) When water flows over a solid surface, its 
molecules penetrate the pores of that surface, filling 
up the cavities, and forming a surface composed 
of globules (contiguous and stationary, or capable 
of rotating on their own centres) over which the 
rest of the water glides. 

(f) The velocity of flow is not influenced by 
variations of rugosity in the channel surface— 
whether the latter be of glass, wood, metal, earth 
or any other solid material. 

(g) When slopes are gentle, velocities vary as the 
square root of the slopes, or as the resistances, but 
when slopes and velocities are very great, resistances 
diminish towards zero. When surface velocity is 
very low, say one pouce per second, bottom velocity 
is zero, and resistance is a maximum. 





2,000 
and moon’ so that L®-* ranges between 45 and 100, 
and log, (L + 1-6)** does not differ materially 
from the number 4. Ignoring the negligible 
expression — 0-03, we may simplify the equation 
to 


In all ordinary cases S = . ranges between 


88-5R°5 1 ¥ 
"ie. Te 
. l 
, jo Yeemep 5 a or. 
in the case where § = 8,560 ° L®°5 = 92.5; and 


V= a R°**; which indicates that there is no 
need for S or L in the formula. The formula, 
however, cannot be correct unless the number 88-5 
can be made variable. In 1786, Coulomb, as the 
result of experiments with a circular disc suspended 
by a brass wire and rotated horizontally in still 
water, came to the conclusion that when the 





velocity of rotation exceeded 6 in. per second, the 





















































Data of Measurement. | . . 
~— peaaee Vv py 74a. «(| 6 s7 (Rh 1) 
sig F a ber . “s + Kutter’s N. 
@ ‘ | 8 = ‘ a 1\"s Bazin’s Log (A+1).|  a40-1 R + 10 
a One in (5) Ye 
— | 
7-7 1-88 | 43 | 1-00 1,900 0-96 | 1-00 43:3 48-0 0-96 1090 | 18 0-0318 
57-0 2-97 12-3 | 2-00 3/520 1-57 1-41 59°3 62-0 1-57 1-56 1:59 0-0246 
194-0 4-00 24-3 | 3-01 4.580 1-97 1-73 67-7 70-4 1-99 1-95 1:96 0-0229 
469-0 5-00 40-7 | 4-01 5,340 2-28 2-00 73:1 76-0 2-31 2-26 2-28 0-0228 
936-0 5-97 61-2 | 5-00 5,940 2-55 2-24 77:1 80-0 2-56 2-52 2-55 0-0222 
1,680-0 6-96 86-9 | 6-00 6,450 2-78 2-45 80-3 83-3 2-78 2-76 2-79 0-0222 
2,786-0 7-94 118-1 | 7-00 6,890 2-98 2-65 82°5 86-2 2-97 2-97 3-00 00225 
4,343-0 8-93 154-8 | 8-00 7,280 3-15 2-83 85-3 88-0 3-14 3-13 3-18 00227 
6,406 -0 9-91 196-5 9-00 7,600 3-32 3-00 87-2 90-0 3-29 3-32 3°35 0-0230 
9,110-0 10-89 244-2 10-00 7,920 3°46 3-16 89-0 91-0 3-43 3°47 3-50 0-0282 
12,306 -0 11-88 298-7 11-00 8,200 3-60 3-32 90°5 92-6 3°55 3-60 3-64 0-0235 
16,870-0 12-86 358-3 12-00 8,450 3-72 3-46 91°9 93°5 3-66 3°78 3-76 0-0238 
36,180-0 15-82 577-4 15-00 9,120 4-03 3-87 95°5 96-1 3-96 4-04 4-08 0-0250 
97,725-0 20°77 1,082-0 20-00 10,000 4-35 4:47 100-0 99-8 4°35 4°43 4:46 0-0264 
1,008,000 -0 39-63 | 4814-0 | 39-00 12,000 5-28 6-24 109°5 103-1 5-28 5-18 5-20 0-0382 
Averages “| 11-0 _ 10-0 —_ 3-07 2-92 82-1 84-0 3-05 3-07 3-10 0-0246 
0-5 
NoTE.—Reckoned by formule : d = w**; V = log(A + 1); ¢o = 1,000S = wei On the average, V = R®® approximately ; Bazin’s C, for earth = (5) ’ nearly. Average value of 
og Ps 


Kutter’s N = 0-0246, which is Kutter’s normal value. 


not take place in open streams in which the water 
acquires a constant velocity.” But trouble lurked 
in the formula, in the recesses of C, and of S. We 
knownow (Table I)that instreams flowing uniformly, 
in regular open channels, with discharges ranging 
between 10 and 12,000 cusecs, R ranges usually 
between 1 ft. and 12, R®-* between one and 3-5, V 


S between 


1 
and 15,900’ 


1 
between 1 and 3-5, 5.000 


1 1 
45 904 io 

In the equation: V = C(RS)*-5, since V is 
approximately of the same order of magnitude as 


R®*°, it is evident that C must be approximately of 
1\ 05 ; 
the same order as 


and §°* between 


If V bears any precise relationship to R®5, or to 
some other function of R, such as, for instance, 





, it is evident that the presence of §, 


and of C, in the formula, is unnecessary. For 
180 years past the perplexity of physicists has 
been how to devise a value for C in terms of some 
physical fact (such as, for instance, channel surface 
rugosity), but their efforts have after all, not 


altered the fact that C = (;)" 3 approximately, 


Chevalier du Buat (1734-1809), who has been 
described by the late Dr. Unwin as “the most 
successful labourer in the science of hydrodyna- 
mics,” carried out hydraulic experiments in 1780- 
1783, and published his conclusions in a treatise, 





Principes d’Hydraulique, wherein, inter alia, he 
expressed opinion that :— 

(a) The force which sets Water in motion is 
derived solely from the slope of the water surface, | 
since without that no motion can occur. 

(6) The velocity of current in an open stream, 
which neither erodes its bed, nor deposits silt on it, 
may be called “regime velocity.” It is necessary 
to make sure that the bed is in a state of actual 
repose, but that it will cease to be so if the velocity 
be increased at all. 

(c) When water flows uniformly the resistances 
which it encounters are equal to the forces of 
acceleration, whether such resistances be due to 
attraction of the channel, or to friction with it, | 





(h) Water will cease to flow when the hydraulic 
mean depth decreases to 0-1 pouce, or when 8 
decreases to xs yy's00:- 

Opinion (a) above, is not wholly true. Indian 
canal experience has abundantly proved that the 
larger the volume of water in flow, the less is likely 
to be its surface slope, and vice versa; as, indeed, 
| Guglielmini asserted, 250 years ago. (b) and (c), 
above, hold good down to the present day, as 
fundamental principles. Liability to erosion and 
siltation interferes with the variation of V uniformly 
with S or with R. Opinions (e) and (f) have been 
discredited ever since the publication of researches 
by Darcy and Bazin, in 1865, but possibly the last 
word has not yet been said on the subject. (g) and 
(h) formed the basis of Du Buat’s velocity formula, 
as regards which he wrote: “ We have to suppose 
that the resistances to flow increase as the square 


of the velocities, and that they, therefore, = = 


(m) being a constant quantity. If, by g we express 
the velocity acquired by a falling body at the end 
£) will be the force of acceleration 
relatively to the slope (z). Thus we have : — i ; 





of one second, ( 


frictional resistance between disc and water varied 
as V*, but when V was much less, the resistance 
varied as V, simply. De Prony (1755-1839), follow- 
ing Coulomb, altered Brahms’ formula to the shape, 
RS=aV-+ b V?, in which 2 and b are coefficients 
of friction. From the data of 30 experiments by 
Du Buat, and one by Chezy, he deduced the values 
a = 0:000044, b = 0-00031. Later, Eytelwein 
(1764-1848), from these and 55 other experiments, 
deduced the values : a = 0-000024; b = 0-000309. 
After a time the factor a@ was dropped out, as 
insignificant, and the formula was reduced to :— 


RS 
vt = — 3 (3) 
is to 


; § 
where 6 = 0-0004 in French reckoning. That 
say: V = 50 (RS)** in metres; or: V = 90°5 
(R.S)%* in English feet, which presented oF as 
a constant number. 

Different experimenters, after gauging different 
streams at different sites, found that the measured 
V, R and § gave different values to the expression, 


(Rs as, for instance, Young, 84-3; Leslie, 


68 and 100; Eytelwein, 93-4; Beardmore, 94-2 ; 
D’Aubuisson, Browning, 100; Prony, 103; St. 





i.c., within the same channel, VL®® = (m g)%®, 
should be constant. Since, in different channels (m) 
)"" should be 


mq 


should vary with R, the quantity ( 


constant in all cases.” 

On the basis of a few experimental measurements 
of flow in very small pipes, and in a small canal, 
and very small river, Du Buat reckoned that 
ner LL 7 = 297 (in French pouces). Further, he 
reckoned m= n(R°5 —0-1)*, where n = 243-7 
represents ‘‘ an abstract invariable quantity.” 

In French pouce-units : 


(n g)®5 = (243-7 x 362)°5 = 297. 
In English foot-measure : 
(ng)®® = (243-7 x 32-2)"5 = 88-51. 
Du Buat’s formula, in English units, is : 
88-51 (R®5 — 0-03) 


Venant, 106. 


These figures, ranging from 67 to 106, are the in- 
“ 1 \o5 1 \o5 
verse of fractions ranging from ( xa) to ( ii-00) . 


They purport to represent “‘ coefficients of friction,” 
but they look, after all, uncommonly like the values 


0-5 
of (5) usually encountered in practice. 


By reason of Du Buat’s theory (f) that velocity 
was unaffected by variations of rugosity in channel- 
surface, he made his resistance-factor, n = 243-7, 
a constant number, and he allowed for variation 
only by inserting R in his formula. During the 
period 1855-1865, MM. Darcy and Bazin, having 
come to the conclusion that the expression 


C= oF was variable, prepared a special formula 


in which they made C vary with R. They experi- 
mented with four types of channel-lining, viz. : 
(1) ‘‘ very rough” (earth canals, small rivers) ; 





= [et —Togc(L 7 1-6y* = 97084 (RS — 0-03) (2) 


(2) “rough” (rabble masonry); (3) “ smooth i 
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Fic. 16. Automatic Courtine anp ContTrROL CONNECTIONS. 


(good masonry) ; and (4) “ very smooth ” (cement wo = 24;R = 3; V= 1-99; Q=191;S = 0-00022, 


| from a vertical representing dimensions of Ri and , 


or planed wood). V - — ".: 
, ) RS le ‘ ' C, = 577-4 ; and Kutter’s N=0-0229. This 
They assigned to b in Eytelwein’s V* = —, the inferred that the value of C tended towards afixed| “| (8S) sale tied ‘ ; 
r arr ; b limit, and that, terming this limit «, the expression : | '8 in “ uniform flow.” Next, conceive this channel 
luc : & = RS B |lined with fine cement, without change of dimen- 
ary sane ( a + B ; wherein « and $% are con- "= (a + a) |sions. The conditions would then be: N=0-010; 
R ’ 77.9- V—4-AKRe —_ "7 The incre: > 
ante tenieinnting ceibetdilien these waking ; | would hold good. But, as shown above, the essen- | C,=177-2; V=4-55; and Q= 437. eee 
an Seer a ne | tial factor of what has been described as the | smoothness of the channel increasesV  |—9, = 2°29 
0-5 * onafficie we an a Oy i PY : . 
A rad, l hs — nt of friction, a, s simply 0-000085 | times, which is the same as the increased ratio of 
er art ae B) + ee 2 ee oe § os ( = ) . ( *) . Obviously the |! 0-0229 ye 
R/ 11,750 108-4) ~ \c . w= 01° This is the index of acceleration, 


To a and f they assigned different values in| formula for C cannot hold good when § is flatter| since the resistance-area of channel surface is 
each of the four different categories of channel. For h unchanged. 


; | than = -;, while within that limit, —— . “ : 
earth canals the formula was, in French metric 11,750 In order to maintain “uniform flow,” with 











units :— Cmmel. 5 : - (4°) | acceleration balanced by resistance, it would be 
29 0.5 19-62 0.5 Very Smooth Channels.—The Bazin formula for C | necessary to flatten the gradient of the cement 
" ‘er Rr. ar ty , in “ very smooth ” channel surfaces of fine cement l emis 
, By) 1-25) ) : " channel to = 0-000042. This would make 
1+ 005 ce ae 
a ( + R) . 0: 00549 (1 ae ) | 18: ial ‘ oa 23,676 
1 0-5 lo, —— oT | “ST \| (5) =—154; C,=178; and V=1-99; or the same 
\ ‘ | 5 oe eae ny . ; 
| (o-000085 x 3-28). 02.2003 } - (4a) | 0-00294 (1 + R il ataatean (1 rR ) V as in the original earth channel. These reckonings 
\wGaegueioad. is ae | . (4d) |are by Kutter’s formula for C; by Bazin’s formula 
Or, in English units ;— |in which the number 0-000045 is roughly one-half | C, cannot exceed 145, when R = 3 ft. 
-000085 . Vv 1-99 a a. 178 
—_— 64-4 0-5 | of 0000085. mi Note that: p53 = jg = 1:15 =C8* = 75. 
— ‘ ’ Br smnng : i 
| 0- 00549 (1 r =) } = When R = one foot, C, = i 141, the value) Deduction.—If an open stream of uniform section 
: * 17-5 and gradient flows uniformly with constant mean 
! _ | a; ’ 1 | velocity, it will cease to do so if its channel surface 
| 9.000085 4 0-00035} . (4d) | of coefficients of friction being i725" OF about | of | be made smoother, or rougher, without change of 
\ R what they are for earth channel. When R = | dimensions or of gradient. 
Scrutiny of the English version shows that when | 3°28 ft., C, 147. Thereafter C, does not exceed (T'o be continued.) 








R = 1, C, = 48, constant, and since (2 g)** = 8, | 148, even when R is infinite; so it cannot be) 
said to vary with R. The formula is defective,! Simes or Wetpisc Repais.—Messrs. Barimar, 
| having been deduced probably from petty experi- | Limited, 14-18, Lamb's Conduit-street, London, W.C.1, 
increases in value from 1 up to 100, C increases only | mental channels in which the flow was in acceleration. | #@V¢ Prepared + Agee of pa ae owl ym poe arpe| Soe 
: . s ee | wae: - 4 . »r, e s e re 
from 48 to 106, and to a limit 108 when R is infinite. | This would account also for the abnormally high ao deg yey ny Phen out = motor cars, 
- . : ; '~ . ‘ 
From the data, not very reliable, of recorded | values credited by Darcy and Bazin, as well as by | commercial vehicles, industrial machinery, large bells, 
gaugings of a few French rivers and canals, Bazin | Du Buat, to the so-called “ bottom-velocity.”’ and other equipment. The slides are available, on lean, 
| : Conside - ve to motoring organisations, engineering societies, technica 
graphed the values of B® an { . Illustration. onsider the conditions of an earth colleges and similar institutions, and ample descriptive 
vi C annel, dimensioned thus, Table I: d= 4;! material is also provided. 


a and 8 account for a value - , constant. As R/ 
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for this section on reduced load. A further example 
of the climbing ability of the cars was given near the 
end of the run, between Barcala and Luzuriaga, where 
a grade of 13-8 miles with an average of 5-7 per 1,000 
and a maximum of 9-8 per 1,000, was climbed at 65 
m.p.h., the maximum altitude at this point being 
2,604 ft. above the rail level at the start of the journey. 
From this it will be seen that the effect of these 
gradients, which so adversely affect steam train sche- 
dules, was hardly noticeable with the Diesel railcar train. 

The Diesel engines and transmissions functioned 
satisfactorily throughout the whole of the trial. 
The maximum temperature of the cooling water 
was 75 deg. C., and the average temperature difference 


between the inlet and outlet of the engine cooling water | 


was 7 deg. C. The weather throughout was fine, the 
maximum atmospheric temperature taken en route 
being 25 deg. C. at 4.30 p.m. The oil fuel consumption 
for the trip was 2,530 Ib., which is equal to 1-28 Ib. 
per car per mile, the total lubricating oil consumption 
being 51 Ib. The multiple-control system functioned 
perfectly throughout the run, the effect of the auto- 
matic couplings between the cars being very noticeable, 
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of this kind, with his encouragement and support, was | while as soon as the button is released the door remains 
advanced to the stage of practica] application in the | stationary. Should the door inadvertently be left 
|further development of steam-generating practice. | partly open, it will open automatically to its fullest 
He was a liveryman of the Worshipful Company of | extent after a few seconds and then reclose completely. 
Shipwrights and—a conjunction which must be rare, | This not only ensures that the doors cannot be left 
if not unique—a Fellow of the Zoological Society. | partly open, but gives adequate warning of their auto- 
| Although, as mentioned, he retired from the general | matic operation to any one passing through. In the 
| managership of Messrs. Babcock and Wilcox, Limited, | remote possibility of a person or vehicle being caught 
|seven years ago, Mr. Spyer remained a director of | in the door, no injury or damage can be caused, as the 
| various of their associated companies until his death, | closing pressure is extremely light. The arrangement 
which took place on January 4, in his 82nd year. | of the mechanism whereby this is effected also ensures 
that, in the event of fire, or failure of the electricity 
supply operating the mechanism, the doors can be 
THE LATE PROFESSOR L. N. G. | operated manually without difficulty. Should one of the 

FILON, F.R.S. doors incorporate a wicket gate, provision is made for 
&* phe ; c | interlocking this gate, so that should anyone be passing 
| EwNoivkers and scientists in many countries will through when the push button or the stud in the ground 
regret the death of Professor L. N. G. Filon, C.B.E., | ig operated, the opening mechanism becomes in- 
| F.R.S., on December 29, by reason of his notable | operative. The doors are opened and closed by an 
|contributions to pure and applied science. Born | electric motor driving through a worm-reduction unit 
| 62 years ago, he occupied at the time of his death the | and a continuous steel wire rope passing over a grooved 
| position of Goldsmid Professor of Applied Mathematics | pulley. Counterweights are coupled to the doors to 
and Mechanics in the University of London, together | assist in the closing operation. All the equipment can 





































inasmuch as there was a complete absence of side | with the Directorship of the University Observatory. 
swing which is often pronounced at high speeds with | His extended term of office as Vice-Chancellor of the 
other types of couplings. This, added to the very | University may be taken as a token of the high regard 


| be mounted on an outside wall as it is waterproof, but 


fine riding qualities of the special form bogie suspen- | entertained for the personality of Professor Filon, who, | 
sion, drew very complimentary remarks from those who | in the course of his career was also a member of the | 


it is recommended that the motor and reduction gear 
should be protected. 
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participated in the trip. The riding of the cars did 
not convey the impression of high speed, only the 


| Board of Visitors of Greenwich Observatory, and a| 


Vice-President of the Royal Society. On being invalided 


Tue Ministry of Labour estimates that, at Decem- 


passage through stations made the real speed evident to | home from France during the war, he was appointed to | per 13 last, the number of insured persons between the 


those travelling. The trial served not only to empha- 


size the reliability of the particular make of engine | 


fitted in these cars, but also the effect of good accelera- 
tive and braking power as reflected in the very high 
average speeds, 








THE LATE MR. ARTHUR SPYER. 


\ pertop of remarkable development in marine 
steam engineering, with which he personally was very 
intimately associated, was covered by the professional 
career of Mr. Arthur Spyer, formerly general manager 


of Messrs. Babcock and Wilcox, Limited, London, 
whose death we regret to record. Mr. Spyer, who 
was born on October 25, 1856, received his early 


education at University College School in London, 
which he left in 1871 to serve a two-years’ pupilage 
under Mr. (later Sir) Edward J. Reed at Messrs. Earle’s 
Shipbuilding and Engineering Works, Hull. In 1873, 
he was entered as a pupil at H.M. Dockyard, Ports- 
mouth, and began a three years’ special course in 
marine engineering at the Royal Naval College, 
Greenwich, being the first English private student to 
obtain the professional certificate of the College in that 
subject. On completion of the course he was appointed 
by Mr. Reed, whose private practice as a consulting 
naval architect was then well established, as assistant 
overseer on the construction of marine and other 
machinery, and two years later went to sea as engineer- 
in-charge of machinery. 

In the following year, 1879, Spyer was engaged as a 
draughtsman on the staff of Mr. (now Sir) J. Fortescue 
Flannery, @ position which he shortly relinquished on 
appointment, by open competitive examination, to the 
Engineer-in-Chief’s department at the Admiralty, 
where he continued, as draughtsman, chief draughts- 
man and eventually assistant engineer, for fifteen years, 
under Sir James Wright and Mr. Richard Sennett. 
In 1894, under the regime of the late Sir John Durston, 
he was made an engineer-inspector in connection 
with the design, construction and maintenance of 
warship machinery, retaining that office for eight years. 
It was during this period that the question of water- 
tube boilers for the Naval Service became a topic of 
acute controversy. Discussion regarding the type of 
boiler to be adopted, however, did not affect the 
evident fact that the water-tube principle was an 
assured feature of future warship propulsion, and in 
1902 Spyer resigned his Admiralty appointment to 
become head of the marine department of Messrs. 
Babeock and Wilcox, Limited, and assistant to their 
then managing director, Sir James Kemnal. On the 
death of Sir James Kemnal, in February, 1927, Mr. 
Spyer was appointed general manager of the company, a 
position which he continued to hold until his retirement 
in December, 1930. 

Mr. Spyer was a member of most of the leading 


the technical staff of the Admiralty Air Service and 
of the Air Board 

| It is manifest that a Chair bearing the above title 
| was ably filled by the author of works which ranged from 
| An Introduction to Projective Geometry to A Manual 
|on Photo-Elasticity for Engineers. Professor Filon’s 
| interest in the application of optical methods to the 
analysis of stress may be said to have commenced 
with a paper “On the Variation with the Wave- 
Length of the Double-Refraction in Strained Glass,” 
presented to the Cambridge Philosophical] Society, in 
the year 1902. It was, however, a happy coincidence 
that he and Professor E. G. Coker found themselves 
together on the staff of the same college, for this for- 
tunate circumstance resulted in close co-operation 
between the laboratories which were established 
by these investigators into the problem of photo- 
elasticity. In consequence of this collaboration, we 


have the classic Treatise on Photo-Elasticity, pub- 
lished in the year 1931. The laboratories in question 
naturally attracted research students from other 


countries who, in turn, founded laboratories of their 
own, and these scientists have in recent years made 
valuable contributions to this branch of knowledge, 
so that Professor Filon’s work is now of an international 
character. 

The practical significance of photo-elasticity to 
engineers can hardly be overrated, as is evidenced by 
the information on the subject given from time to time 
in our own columns. With the passage of time the aid 
afforded by this means of investigation will be in- 
creasingly recognised by engineers, and laboratories 


ages of 16 and 64 in employment in Great Britain 
(exclusive of persons within the agricultural scheme) 
was approximately 11,437,000. This was 136,000 
fewer than the total for November 15, but on a com- 
parable basis was about 200,000 more than the total 
for December 14, 1936. A substantial part of the decline 
between November 15 and December 13 was due to the 
severe weather on the day of the December count, 
which interrupted work in outdoor occupations. 
In the building, public-works contracting, stone 
quarrying, and shipbuilding and repairing industries, 
for example, the numbers unemployed at that date 
showed an aggregate increase of about 91,000, of whom 
more than 55,000 were temporarily suspended from 
work on the definite understanding that they were 
soon to resume their former employment. Other 








devoted to the matter will no doubt form an essential 
part of large engineering works. But the method has | 
also its value for physicists, since it provides an addi- | 
tional way of exploring the interaction of molecules | 
and atoms with radiation, whence it may elucidate | 
the condition of matter in the solid state. For these | 
reasons alone engineers and physicists will regard 


' 


tance in the use of optical apparatus for the determina- 
tion of the distribution of stress in complex structures. 
Bearing in mind the results which have thus been 





industries in which employment declined included the 
textile, boot and shoe, pottery, furniture, and certain 
food-manufacturing industries, shipping service, the 
manufacture of metal goods and electrical apparatus, 
engineering (mainly textile-machinery manufacture), 
agriculture, and fishing. On the other hand, employ- 
ment improved in the distributive trades, in hotel 
and boarding-house service, and, to a slight extent, 
in the motor-vehicle industry. 


At December 13, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,283,604 wholly unemployed, 324,779 
temporarily stopped, and 57,024 normally in casual 
employment, making a total of 1,665,407. This was 
166,204 more than the number on the registers at 
November 15. Compared with December 14, 1936, 
there was a decrease, on a comparable basis, of about 
51,000 in the numbers wholly unemployed (including 
casuals), but an increase of about 143,000 in the numbers 
temporarily stopped. The total on December 13, 
included 1,277,454 men, 37,125 boys, 309,858 women, 


the work of Professor Filon as of fundamental impor- | and 40,970 girls. 


The total of 1,665,407 registered unemployed 
included 1,548,739 persons who were applying for 


| 


revealed in connection with large dams, and the | benefit or unemployment allowances. An analysis 
structure of aircraft, to mention only two pertinent | of these applicants according to the length of the last 
examples, it is clear that this mode of analysis presents | spell of registered unemployment is as follows :— 
a noteworthy field of research to students of engineering | 766,000, or 49 per cent., less than six weeks ; 993,000, 
| or 64 per cent., less than three months; 1,146,000, or 


science. 
| 74 per cent., less than six months; and 279,000, or 
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r 18 per cent., twelve months or more. Of the persons 

AUTOMATIC DOOR-OPENING GEAR. | on the registers at December 13, about 58 per cent. 

Tue usual type of heavy sliding door fitted in fac- were applicants for insurance benefit and about 35 per 

| tories results not only in loss of time, but also an! cent. for unemployment allowances, while about 7 per 

appreciable cooling of the shops in winter, as the time | cent. had no application for benefit or unemployment 
taken for the driver of a yehicle to stop, open the door, | allowances. 

drive his vehicle through, and again stop to close the | 

door is very appreciable. To overcome these disadvan.- | 
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Between November 15 and December 13 the numbers 


technical institutions concerned in any way with | tages, Messrs. Alfred Herbert, Limited, Coventry, have | of unemployed persons on the registers increased by 


marine engineering, and in the course of more than 
forty years’ active participation in professional dis- 
cussions had contributed papers to many of them. 
He was elected a member of the Institution of Naval 
Architects so long ago as 1882, of the Institution of 
Civil Engineers in 1904, and of the Institution of | 
Mechanical Engineers in 1920. He was also a member 
of the Institute of Marine Engineers, and a founder- 
member and Fellow of the Institute of Fuel, on the 
Council of which he served for some years. His 
interests in other directions were wide. Research in 
physical science always attracted him, and much work 








introduced automatic door opening and closing gear | 6,996 in the London area, by 10,824 in the South- 
which can be applied to either single or double doors, | Eastern area, by 7,144 in the South-Western area. 
and which is operated by the vehicle itself passing over | by 23,787 in the Midlands, by 31,682 in the North- 
a stud in the floor. As soon as the stud is depressed, | Eastern area, by 27,084 in the North-Western area, by 
the doors open to their fullest extent, and remain open | 16,253 in the Northern area, by 37,350 in Scotland, and 
for a pre-arranged period before closing again. For| by 5,084 in Wales. The number of unemployed 
the passage of small hand trucks, or in circumstances | workers increased by 12,020 in public-works con- 
when it is not desirable to open the doors to their} tracting, by 4,514 in metal goods manufacture, by 
fullest extent, push buttons are provided on a pillar | 2,846 in general engineering, by 2,515 in shipbuilding 
on each side of the door. These buttons are hand-| and repairing, by 2,034 in the electric cables, appara 
operated, and so long as the appropriate button is | tus and lamps trade, and by 1,860 in the motor vehicles, 
held depressed, the door will continue to open or clvse, | cycles and aircraft trades. 
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Messrs. Pilkington Brothers’ “ family allowance ” | but the real position there is not clear, since the employ- 


wages scheme for employees with upwards of three 
children has the approval of the Industrial Co-Partner- 
ship Association. It marks, they believe, the beginning 
of a new experiment in industrial relations in this 


country. “In the majority of bonus and _profit- 
sharing schemes,” they write, “the shares of the 
individual recipients are made proportionate to their 


salaries or wages—in some cases, to their length of 
service. In both of these methods those who gain 
most are those who, presumably, are already best off. 
There is no other known plan in operation whereby 
the claims of the poorest are recognised, chiefly owing 
to the difficulty of arriving at a fair basis for deter- 
mining which are deserving cases and in what proportion 
the funds available should be distributed.” 


‘“* Numerous families,” the Association say, “ obtain 
more consideration abroad—than they do here. In 
France, Italy, and elsewhere on the Continent railway 
companies make substantial concessions to the fathers 
of such families and family allowance schemes are quite 
common throughout the mining industries of Austria, 
Belgium, Czechoslovakia, France, Germany, Holland 
and Poland. A recommendation for the adoption of 
such a system here was made by the Royal Commission 
on the coal industry in 1925, but not adopted. It has 
fallen to private enterprise to be the pioneers in this 
country in so important a departure and Messrs. Pilking- 
ton’s experiment will be closely followed by all who are 
interested in social betterment.” 


The United States Bureau of Mines regards it as an 
important step forward in the cause of safety in coal 
mining that prominent makers of machinery conform- 
ing to its requirements are now prepared to market 
their products at the same price as equipment which 
is not officially approved. Recently a prominent 
builder of coal-cutting machines advised the Bureau, 
it is stated, that in future several types of Govern- 
ment-approved machines would be sold at the 
same price as the less safe non-approved equipment, 
thus doing away with a substantial price differential 
which had operated much to the detriment of the 
introduction of Government-approved equipment in 
gassy mines. te 

A manufacturer of loading machines advised the 
Bureau that the policy of his company is so to plan its 
work as to make none but Government-approved —_ 
Their present price for Government-approved machines 
is so near that of the unapproved types that there is 
very little incentive to purchase the less safe type. In 
an official communication recording these facts, the 
Bureau of Mines says that it has been investigating coal- 
cutting machines for more than 25 years, in order that 
the coal operator might have equipment available that 
was not apt to ignite mine gas and cause a disaster. 
“* Therefore,” the statement continues, “* these progres- 
sive steps in the interest of safer mine equipment are 
appreciated and commended. The future safety of me- 
chanised mining depends to a large extent upon the use 
and adequate maintenance of Government-approved 
machines. It is hoped that other mining-machine 
manufacturers will take similar steps to eliminate any 
price differentials now existing between unsafe and 
Jovernment-approved equipment.” 


As an outcome of the raising of the school age and the 
fall in the birth rate, Mr. R. S. Wood, principal assistant 
secretary of the Technological Branch of the Board of 
Education, predicts “‘a scramble to secure young 
workers.” In future, the conditions of work, he says, 
including training and prospects, will become of increas- 
ing importance in securing an adequate personnel. 
Many industries, however, have already reached the 
stage of such scramble. They find themselves in direct 
competition with others in attracting an adequate 
supply of suitable recruits. Hours, wages, and pros- 
pects of promotion are important factors in this 
rivalry, but the advantage will be with the concern 
which gives detailed consideration to all the conditions 
that affect the human factor in occupational life. 
Employers, in short, will find it necessary to consider 
the needs and idiosyncracies of the worker on the same 
intensive lines as they do those of the customer. 


In the preface to its latest quarterly statement on 
employment and unemployment, the International 
Labour Office at Geneva says that in practically every 
country for which figures are available unemployment 
has decreased as compared with the corresponding 
period of 1936. The improvement to which these 
figures bear witness is, moreover, confirmed by the 
statistics of employment, all of which show an increase, 
and most of them, a considerable one, in the number 
of workers employed. The only country in which 
an increase of unemployment is recorded is Denmark, 








ment statistics do not show any fall in the number of 
workers employed. With a few exceptions, the differ- 
ences indicated in the latest tables between the 
figures for 1937 and those for the corresponding period 
of 1936 are, in general, much the same as those shown 
in the tables published in October last. The most 
notable exception is in the case of the United States, 
where the index of employment on October 15, 1937, 
showed an improvement of only 3-5 points over 1936, 
whereas on July 15, the improvement was 10 points. 
Employment in the United States appears, therefore, 
to have approached last year’s level. 


An official report on the working of the New South 
Wales Factories and Shops Act in 1936 states that under 
this legislation the obligation is cast upon occupiers 
of factories to fence securely all dangerous parts of 
machinery and to maintain all fencing in an efficient 
state. To implement this constant requirement, 
we tagey has now been made by the Factories and 

hops (Amendment) Act, 1936, that the occupier 
of the factory and a person operating machinery without 
the guard or fence required, or when the guard or fence 
is not properly adjusted, shall be severally guilty 
of an offence and liable to a penalty not exceeding 
501. It is reported that since this enactment came into 
force on July 31, 1936, warning notices have been 
exhibited in prominent positions in the larger factories, 
directing attention to the employees’ obligations 
under the Act, and the danger of working machinery 
without the necessary fencing and guards. Generally, a 
gradual improvement is, it is stated, noticeable. 





Provision has also been made under the Act by which 
the Minister may from time to time appoint committees, 
which shall include representatives of employers and 
employees, in any trade or industry for the purpose 
of investigating, considering and reporting upon 
conditions of work and means to be adopted for the 
prevention of accidents in factories. Inspectors 
report that the fencing and guarding of machinery are 
receiving their particular attention, and opportunity 
has been taken to discuss accident prevention and safety 
measures with occupiers engaged in the more dangerous 
industries. 





Industrial and Labour Information states that the 
annual reports of the German Industrial Corporation 
(excluding that of the Mines Corporation) show that the 
number of cases of occupational disease notified during 
1936 was 5,926. This figure represents the number 
after deduction of all cases wrongly notified or doubtful. 
Of the total, 532 cases gave rise to compensation, and 
of these 103 were fatal. The corresponding figures 
for the previous year were 5,166 cases notified, and 
443 compensated, of which 78 were fatal. The figures 
for the principal industrial corporations in 1936 were 
as follows: Metal industry, 3,097 cases notified, 151 
compensated (33 fatal); stone, pottery and glasswork, 
444 cases notified, 90 compensated (17 fatal) ; chemical 
industry, 434 cases notified, 36 compensated (9 fatal) ; 
building, 387 cases notified, 56 compensated (10 fatal) ; 
printing, 203 cases notified, 2 compensated (1 fatal) ; 
textile, leather and clothing industries, 188 cases 
notified, 14 compensated (1 fatal); paper industry, 
96 cases notified, 8 compensated. 


An account of the emergency measures recommended 
by the standing committee of the Japanese National 
Confederation of Industrial Associations is given in the 
latest issue of the weekly organ of the International 
Labour Office. The committee declared, it is stated, 
that the nation must be prepared to face the continu- 
ance of the emergency for a considerable time in order 
that a thorough and satisfactory solution of the 
problem of affairs in China may be reached. Manu- 
facturers should respond to the urgent needs of the 
country by planning to effect a balance of international 
accounts, expand productive capacity, establish 
industrial peace, practice rigid economy in their mode 
of living, and make the foundations of the national 
economy secure through unfailing and undivided 
co-operation. A more favourable balance of trade 
was to be secured by economy in the use of imported 
raw materials and the utilisation of Japanese substitutes 
wherever possible and by the promotion of exports, 
through improvement in the quality of goods, control 
of prices and any other suitable methods. 


Expansion of productive capacity, it was further 
resolved, should be achieved through such means 
as the raising of productive efficiency by improve- 
ments in plant and methods of supervision, and through 
rationalisation of management; increase in working 
capacity through a’ system of training factory workers 
and miners, improvement of the apprentice system, 
replacement of male workers by women, and adjust- 





ment of the supply of, and demand for, labour ; preven- 
tion of enticement from their employment of factory 
workers, miners and technical experts, the employers 
agreeing that such workers, miners and _ technical 
experts shall not be enticed from their employment by 
the promise of better working conditions elsewhere, 
and that as a general rule, those who are in actual 
employment shall not be offered employment by other 
firms. As regards industrial peace, the committee 
called for the improvement of staff management 
and other work to bring about industrial peace. The 
final demand, for rigid economy in the manufacturers’ 
mode of living, implied rationalisation of the consump- 
tion and use of Japanese goods, and the promotion of the 
habit of thrift with a view to making it possible to 
subscribe for Government securities, and to help to 
meet the other financial needs of Japan. 








RECENT DEVELOPMENTS IN 
SHIP PROPULSION.* 


By Major P. L. Jonzs. 


Tue choice of machinery depends, of course, on a 
large number of considerations, many of which are 
altogether outside the province of the shipbuilder and 
the engineer. In arriving at his decision, however, the 
owner is necessarily influenced by the characteristics of 
the various types of machinery available, and it is 
my intention to refer briefly to some of these charac- 
teristics and to the manner in which they have been 
developed, limiting my remarks to merchant practice 
and to the period covering the last fifteen years. Not 
long ago the choice of machinery for a marine installa- 
tion was restricted to comparatively few alternatives, 
and did not, in general, present great difficulty. At 
the present time, however, there exists an enormous 
variety of reciprocating steam engines, geared turbines, 
exhaust turbines, oil engines, &c., and all of these 

resent claims for consideration. With regard to 

iler installations, whereas until com ively 
recently the cylindrical boiler had practically the whole 
field to itself for all except naval vessels, the develop- 
ments which have taken place during the last few 
— in connection with water-tube boilers, and in 

ilers of the combined cylindrical and water-tube type, 
have entitled these installations to very careful con- 
sideration for all modern steamers, even for those of 
quite moderate power. In the sphere of auxiliary 


machinery, also, developments have been not less 
noteworthy. For example, following land practice, 
the design of the marine surface con has under- 


gone radical changes, involving corresponding innova- 
tions in the methods of air extraction, and in circulating 
pumps and other condenser auxiliaries. Again, 
modern methods of feed heating are now universally 
adopted for all classes of marine installations. It is 
convenient for my present purpose to divide marine 
machinery into three main groups: reciprocating 
steam engines, turbines, and oil engines, and I propose 
to deal with them in that order. 

A few years ago not many people would have imagined 
that in a lecture delivered in 1938 and dealing with 
recent developments in marine propulsion, a prominent 
place would have to be allotted to reciprocating steam 
engines, yet such is the case. Due to the intensive 
competition of the oil engine, as well as the geared 
turbine, the steam engine has been so much improved 
in recent years that to-day it holds a very strong 
position for all powers up to about 4,000 indicated 
horse-power ; and it must be remembered that the 
vast majority of ships now at sea are of considerably 
less power than this. The very varied types of recipro- 
cating machinery now in existence have been developed 
in the belief that they possessed important advantages 
compared with the earlier designs. The reasons for 
some of the steps of this development are, perhaps, at 
first sight a little obscure. For example, before the 
adoption of triple-expansion engines the two-stage 
compound was the accepted type. The triple-expan- 
sion engine, however, pt a definite advance in 
economy, as compared with the compound, and soon 
replaced it altogether. Where still higher economy 
was required, the quadruple-expansion engine was 
adopted. Notwithstanding this, however, some of the 
most modern designs are once again provided with two 
stages of expansion only, The principal reason for 
this apparent reversion to a discarded type is the 
adoption of a comparatively high degree of superheat. 
In the days when saturated steam was standard prac- 
tice, the triple-expansion engine superseded the 
compound chiefly because, by dividing the heat drop 
into three instead of two stages, the initial pressure 
could be increased without introducing prohibitive 
condensation losses in the individual cylinders, and for 
precisely similar reasons the quadruple-expansion was 
preferred to the triple-expansion engine. With super- 








* The tenth Thomas Lowe Gray Lecture delivered 
before the Institution of Mechanical Engineers on Friday, 
January 7, 1938. Abridged. 
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heated steam, the question of cylinder condensation 
loses its earlier importance, and the objection to a 
large ratio of expansion per cylinder is overcome. 
It is important to note that the compound engine can 
only compete with the triple-expansion or quadruple- 
expansion engine when steam temperatures of about 
600 deg. F., “e.. superheats of the order of 200 deg. F., 
are adopted. For reasons of mechanical balance and 
uniformity of turning moment, the modern two-stage 
compound engine is often arranged with three or four 
cylinders. Many modern engines make of the 
uniflow or semi-uniflow principle, which has the double 
advantage of reducing condensation losses and lowering 
the back pressure in the low-pressure cylinder. Cam- 
operated valves, which are a feature of many of these 
engines, result in a smal! improvement in mechanical 
efficiency. The use of poppet valves is popular in 
some quarters, and these valves are claimed to be 
especially suitable for high temperatures on account 
of the absence of wear and consequent maintenance of 
steamtightness. As, however, the high-pressure piston 
works under the same conditions as the valve, there 
seems to be no reason why a well-fitted piston valve 
should not be entirely satisfactory, and such valves 
are, in fact, adopted in many engines of the latest | 
design. The reheat engine is an interesting develop- | 
ment which is largely due to the recognition of the | 
importance of superheat. This engine is designed to 
deal with comparatively high-temperature steam, not 
only in the high-pressure but also in the succeeding 
cylinder. This is brought about by generating steam 
at, say, 750 deg. F., which is partially cooled, 
before admission to the high-pressure cylinder, by 
exchanging some of its heat with the exhaust steam | 
from that cylinder. By this means the temperature 
at inlet to the high-pressure cylinder is limited to 
something with which the engine can cope, i.e., about | 
600 deg. F., and the temperature at the succeeding | 
cylinder is increased very appreciably above that 
which usually obtains in this cylinder. 


use 
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800 Ib. per square inch, and the temperature of the | 
Reheat- | by the turbine is transmitted to the propeller by the 


steam leaving the boilers about 1,000 deg. F. 
ing takes place not only between the high-pressure 
and intermediate-pressure, but also between the 
intermediate-pressure and the low-pressure cylinders. 
This engine has been tested in conjunction with an 
exhaust turbine, the vacuum being 98 per cent., and 
the total power developed about 1,000 indicated horse- 
power; the steam consumption recorded is pheno- 
menally low, being of the order of 5-1 lb. to 5-3 Ib. 
per indicated horse-power-hour. It is realised that 
these steam conditions are not at the moment prac- 
tical politics, but it is of interest, however, to note 
that at present two ships are under construction 
which will be fitted with machinery of this type, 
designed for steam at 500 Ib. per square inch pressure 
and 840 deg. F. total temperature at the boilers. It 
is anticipated that the saving in fuel consumption, 
compared with a normal exhaust-turbine installation 
designed for 225 lb. per square inch and 620 deg. F., 
will be approximately 10 per cent., but if the latter 
installation were fitted with reheaters, calculation 
shows that this improvement would be reduced to 
about 5 per cent. to 6 per cent. only. The highest 
economy attainable with a steam engine is limited by 
the temperature at which it is desirable to operate. 
There is anything but unanimity on this point, but 
probably few people would advocate a temperature 
much in excess of 650 deg. F. in the cylinder itself. 
Higher economy can also be achieved by increasing 
the pressure, but apart from those still in the experi- 
mental stage, there are few engines actually at sea 
with pressures greater than 250 Ib. per square inch. 
The only other way in which appreciable improvement 
can be achieved is by exploiting more effectively the 
lower end of the cycle, and with this object the exhaust 
turbine was introduced many years ago. In the earlier 
installations, the exhaust turbine and the reciprocating 
se te propeller. This system 
oar | suitable for comparatively 


was, however, only 


Experimental work is now proceeding on a triple-| large outputs in which more than one propeller was 


expansion engine in which the initial pressure is about ' desirable, and it was not until the introduction of the | 
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scheme in vogue to-day, in which the power developed 


same shaft as that of the reciprocating engine, that 
the exhaust turbine really became of first-class import- 
ance. The economy produced by adding an exhaust 
turbine to a triple-expansion engine is of the order of 
20 per cent. to 25 per cent. Most of this gain is due 
to the increased heat drop resulting from the fact 
that the turbine is able to take full advantage of the 
highest vacua obtainable. Another thermal advantage, 
however, arises from the fact that when the turbine 
is in operation the back pressure at the low-pressure 
cylinder exhaust is increased ; the temperature range. 
therefore, in this cylinder is decreased, and the loss 
due to condensation reduced. The various types of 
exhaust turbines have been fully described in papers 
read before the Institution and elsewhere in the last 
few years, and it is not proposed to dwell on this 
subject now. In passing, however, it may be men- 
tioned that, apart altogether from economy in fuel, a 
very important advantage possessed by all exhaust 
turbines working with hydraulic, mechanical, or 
electric transmission of power, is the flywheel effect 
produced by the kinetic energy of the turbine. This 
is often 30 times to 40 times that of the reciprocating 
engine, and has the important effect of minimising 
the tendency of the propeller to race in heavy weather, 
and therefore results in an increase in speed for a given 
power. 

Up to comparatively recently there has been little 
change as regards the design of boilers for the merchant 
marine, the Scotch type having enjoyed a virtual 
monopoly. Improvements have, of course, been 
adopted from time to time, particularly in connection 
with air heaters and superheaters. The introduction 
of air heaters of the corrugated plate type, and also 
of the revolving type, has much increased the heat 
recovered from the gases, as compared with the earlier 
tubular design. The realisation of the importance of 
superheat in reciprocating engines has resulted in 








considerable modification, the early uptake super- 
heater, in which the steam temperature seldom exceeded 
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475 deg. F., being replaced by the smoke-tube type, 
in which 600 deg. to 625 deg. F. can be obtained. In 
some cases the superheater elements are arranged 
completely within the combustion chamber, and 
temperatures of 750 deg. F. and higher can thus be 
achieved. All these changes were steps in the right 
direction, but while the economy of oil-fired Scotch 
boilers is very high, the real trouble with coal-burning 
units is the poor efficiency of the firing. The great 
importance from the national point of view, as well 
as the economic advantages, of the retention of coal 
for marine propulsion have long been thoroughly 
appreciated, and efforts have been directed for some 
years to the perfection of a suitable mechanical stoker. 
At the present time there are several boilers of the 
Scotch type at sea fitted with mechanical stokers, 
some of the underfeed retort type and others of the 
sprinkler type, both of which are giving satisfactory 
results. Besides greatly increasing the efficiency of 
combustion, mechanical stokers enable low-grade coals 
to be utilised, and result in improved working condi- 
tions in the stokehold. The limitations of the Scotch 
boiler, and at the same time the desirability of retaining 
large water and steam spaces, have led to the develop- 
ment of other types, in which the design is a combina- 
tion of a cylindrical shell and water-tube elements. 
In this country, the Howden-Johnson boiler is making 
headway, between 20 and 30 having been ordered to 
date. When burning oil fuel, overall efficiencies of 
over 86 per cent.—based on gross calorific value— 
have been realised at normal rates of evaporation, i.e., 
0-40 lb. to 0-45 lb. of oil per square foot of heating 
surface per 
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of mechanical stokers very difficult in cylindrical 
boilers, and I am of the opinion that later these boilers 
will be largely displaced by the water-tube type for 
ships of all classes, with perhaps a cylindrical unit for 
use in port. 

During the years immediately after the War, geared 
turbine installations, even for large transatlantic liners, 
were of comparatively simple character. Scotch 
boilers were the rule, and pressures of 200 Ib. to 230 Ib. 
per square inch and temperatures of 550 deg. to 
600 deg. F. were fairly representative of high-class 
practice. In the intervening years there has been 
a continuous increase in pressures and temperatures. 
Steam temperatures of 750 deg. F. and over are now 
common. Very fortunately, the almost complete 
solution of the condenser tube problem which has 
been achieved in recent years by the introduction of 
new materials has removed the principal objection to 
the water-tube boiler in merchant vessel turbine 
practice, and has made it possible to adopt much 
higher working pressures. In this country, the prin- 
cipal types of water-tube boilers adopted for marine 
work are the Yarrow and the Babcock and Wilcox. 
Both types have been installed on very many ships, 
the working pressure being usually less than 500 lb. 
per square inch. This is, of course, well below the 
pressure adopted in many land power stations, but it 
is interesting to note that there are several ships at 
sea, having other types of boilers, operating with 
much higher pressures, ¢.g., S.SS. Scharnhorst and 
Gneisenau with Wagner boilers working at 700 |b. per 


square inch and steam temperatures of 850 deg. to | 
hour. The restrictions necessarily imposed | 900 deg. F.; 8.8. Kertosono, with a Sulzer monotube strokes. The upper portion of the main frame of the 
on the size of the furnaces make the satisfactory design | boiler at 880 lb. per square inch and 700 deg. F.;| machine, together with the bucket-wheel jib and its 
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8.8. Potsdam, with Benson boilers at 1,150 lb. per 


square inch and 900 deg. F.; S.S. Conte Rosso, with 
a Léffler boiler at 1,850 lb. per square inch and 890 deg. 
F.; and 8.8. Uckermark, with Benson boilers which 
have operated at various pressures from 1,500 lb. to 
3,200 lb. per square inch and a temperature of 900 deg. 
F. From practical considerations, e.g., the effect of 
steam wetness on turbine efficiency, &c., it seems 
likely that, assuming the temperature is limited to 
about 800 deg. F., which is generally agreed to be high 
enough for present-day marine practice, the pressure 
should not be much in excess of 450 lb. per square 
inch, at least not until a satisfactory and inexpensive 
design of reheater is available. The comparatively 
small improvement in overall economy produced by 
increasing the pressure above this figure, the expense 
and complication, &c., of reheating on board ship, 
and the possibility of operating difficulties, are reasons 
which, I think, will tend to limit the pressure for coal- 
burning installations—at least for some time to come— 
| to the neighbourhood of 450 Ib. to 500 Ib. per square 
inch. With oil burning, due to the much higher price 
of fuel per B.Th.U., the limit may be appreciably 
higher. As regards methods of firing, pulverised fuel 
has been adopted on several ships, but this has now 
practically disappeared from marine practice, and 
leaving out of account colloidal fuel, which is still 
more or less in the experimental] stage, the choice 
to-day lies between oil burning and mechanical stoking 
only. 
c (To be continued.) 


BUCKET-WHEEL EXCAVATOR FOR 
BROWN-COAL MINING. 


In addition to bucket-chain excavators which are 
extensively used in Germany for winning brown coal, 
considerable use is being made of bucket-wheel 
machines for the same service. The chain excavator, 
in the course of its development, has attained a remark- 
able size, some examples being fitted with buckets 
up to 40 cub. ft. capacity, the total weight of the 
machine amounting to 900 tons, Although the bucket- 
wheel excavator has not yet reached such dimensions 
as this, it has none the less been built in large sizes, 
some machines having a wheel 26-6 ft. in diameter. 
The bucket-wheel excavator is a type of digger in which 
the excavating buckets are mounted on a wheel at 
the outer end of a jib. As the wheel rotates, the 
buckets deliver the excavated material to a belt 
conveyor carried inside the framework of the jib, which 
transports it to a chute situated in the main frame. 
From here it passes to a second conveyor, carried by a 
delivery jib, by means of which it may be loaded into 
wagons or railway trucks. 

A machine of this type, constructed by Messrs. 
Liibecker Maschinenbau-Gesellschaft, Liibeck, Ger- 
many, is illustrated in Figs. 1 and 3 above and on the 
opposite page, while views of the digging wheel are 
given in Figs. 2 and 4. The wheel is 16-6 ft. in diameter 
and carries ten buckets, each of 8-8 cub. ft. capacity. 
The pitch of the buckets, measured from cutting-edge 
to cutting-edge, is the same as is normally employed in 
a bucket-chain excavator, in which the buckets are 
fitted to every fourth pair of chain links, so that the 
digging conditions with the two types of machine are 
generally similar. Three or four buckets are always dig- 
ging at the same time, and the drive is even and con- 
tinuous, as in a chain excavator. As will be clear 
from Fig. 2, the buckets deliver through the rim of the 
wheel to a series of internal pockets from which the 
excavated material falls on to the conveyor. There 
are five pockets in all, two buckets delivering to each 
pocket. The wheel is driven by an independent 
electric motor through a multi-dise clutch and a two- 
speed gearbox, which is controlled by a lever. The 
higher speed, which is suitable for use when the machine 
is working brown coal, gives an output of 980 cub. yd. 
per hour ; the lower speed, employed for overburden, 
gives an output of 706 cub. ya. per hour. 

The jib carrying the digging wheel is provided with 
a hinged bridle from which wire ropes are carried to a 
fixed supporting jib, as shown in Fig.3. The supporting 
ropes are led to a winch situated on the main frame. 
By this means the inclination of the jib may be 
adjusted. In practice, this inclination is not made 
greater than about 20 deg. to the horizontal, otherwise 
the excavated material will not travel satisfactorily 
up the jib and tends to slide back on the conveyor. 
This condition imposes limitations on the use of the 
bucket-wheel excavator as compared with the chain 
excavator. The former, however, has compensating 
advantages, particularly in the elimination of the 
bucket-chains, with which considerable wear is experi- 
enced, and in a marked reduction in power consumption, 
| due again to the absence of these chains, Compared 
| with a power shovel, the machine has the advantage of 
continuous operation with no lost time between cutting 
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supporting jib, can be slewed through a complete 
cirele, and the normal method of working is to set the 
jib at an appropriate angle and work it round on a 
vertical axis, so taking a circumferential cut on the 
working face. The whole machine may then be 
moved forward for a second cut. This method of 
working makes the machine particularly suitable for 
the removal of overburden, or for dealing -with layers 
of brown coal or lignite which are separated by strata 
of clay or sand. The working radius of the jib is 
about 70 ft. and it can excavate a vertical face about 
43 ft. high. The jib may be telescoped inwards towards 
the main frame a distance of 9 ft. 10 in., so that excava- 
tion may be carried out fairly close to the position at 
which the machine is standing. 

The delivery jib, which is 54 ft. long, is also provided 
with a continuously-running belt conveyor. It may 


be slewed through an angle of 140 deg. wa yt 


of the digging jib and superstructure. A hopper, 


with doors controlled by compressed air, is situated | 
at the outer end, so that the delivery to wagons can be 


ENGINEERING. 





[ JAN. 14, 1938. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 

Chemicals, comprising ground sulphur, zine phosphide, 
barium fluosilicate and carbon bisulphide. Ministry of 
Agriculture, Egypt ; February 8. (T.Y. 32,281/37.) 

Piping and Fittings, cast-iron, spun-iron, steel or 
concrete, and a Venturi meter. Municipality of Grahams- 
town, South Africa ; January 31. (T.Y. 16,008/38.) 
Testing Instruments, including 
portable radio-frequency thermal ammeters, volt- 
meters, universal meters, bridge-Megger test sete, 
| insulation testers, portable cathode-ray oscillographs, 
and other instruments. Posts and Telegraphs Depart- 
ment, Melbourne ; February 8. (T. 16,068/38.) 

Electric Copying Machine, rotary, capable of printing 
tracings 40-in. wide, and of any length. Union Tender 
and Supplies Board, Pretoria; February 17. (T 


Broadcasting Station 


controlled, The inclination of the jib may be adjusted. | 16,016/38.) 


The whole machine is carried on three chain tracks, two | 
on one side and one on the other. Each track has a | 
length of 18 ft. 10 in. and a width of 7 ft.6in. As the | 
total weight of the machine is 350 metric tons, the area | 
of the tracks gives a pressure on the ground of 14-22 Ib. | 
per square inch. The rollers which transfer the weight 
of the machine to the tracks are carried on compensating 
gear, 80 that the load is evenly distributed on rough 
ground. The track arrangement gives a three-point | 
suspension. The chain tracks are each driven by | 
separate motors. There are a total of 12 electric 
motors on the machine, having an aggregate of | 
400 h.p. Control of the digging operation is from a 
cabin situated near the inside end of the jib, while 
for the delivery jib there is a similar cabin on the lower | 
part of the main frame near the pivot point of the jib. 

The electrical equipment of the excavator was 
supplied by Messrs. Brown, Boveri, of Mannheim. 
Three-phase current is used and each motor circuit, | 
in addition to normal overload protection, is provided 
with an automatic relay. The various relays are so 
interconnected that the different drives can only be 
started in a predetermined order. The motor driving 
the conveyor on the delivery jib is first started, this 
being followed by the conveyor motor of the digging 
jib. The motor driving the bucket wheel is then 
started up and, after this, the slewing and traversing 
motors. Ifthe machine is temporarily stopped during 
a normal coal-winning operation and then started up 
again, the traversing motion may not form part of the 
sequence, but even so, the other motions will follow 
the above order. Should the overload breaker on any 
circuit open, all other circuits are automatically | 
broken, and starting-up again must follow the | 
standard sequence. The wiring is carried out with | 
rubber-insulated lead-covered cables, flexible rubber- 
covered copper strands being used for movable connec- 
tions or in any positions subjected to heavy vibration. 
Electrical connection to the rotating superstructure is 
through slip rings. The motors are of the totally- 
enclosed type, and the main switches are of the air- 
break type, which the makers state they have found | 
more satisfactory than oil-break switches for employ- | 
ment on machines subject to much vibration. 














PERSONAL. 


Sin Epwarp Crowe, K.C.M.G., who recently resigned 
from the position of Comptroller-General of the Depart 
ment of Overseas Trade, has been appointed a director of 
Messrs. W. T. Henley'’s Telegraph Works Company, 
Limited, Holborn-viaduct, London, E.C.1 | 


Dra. Joun Tut 
Fenchurch-street, to 22, 


has vemoved his office from 26, 


Bil'iter-street, London, E.C.3 


| 


Messrs. J. H. Fenner anp Company, Limrrep, Hull, | 
advise us that the Bolton, Preston and Liverpool area 
will in future be covered by their sales engineer, Mr. G 
Toll, working from their Manchester office at Bank of 
England Chambers, Pall Mall 


Mr. P. Wirson has been appointed an assistant secre 
tary to the Minister of Transport 


Proressor ©, Matscuoss has relinquished his position 
as directorof the Verein Deutscher Ingenieure, Ingenieur 
haus, Berlin, N.W.7, after thirty-two years of activity. 
He remains, however, on the board of directors. His 
successor, as from January |, is Dr. Hans Kétzow. 


Messrs. Wortsincton-Stmpson, Limirrep. Newark-on 
Trent, inform us that Mr. A. P. Cameron, M.1.Mech.E.., 
A.M.Inst.C.E., manager of their waterworks department. 
retired on December 31, 1937, after forty-six years 
aetive service with the Com y. Mr. T. C. H. Parkes, 
who has been assistant to Mr. Cameron for many years, 
has been appointed to succeed him 








Te Propuction or Tix.—The world production of 
tin in September, 1937, totalled 19,143 tons, inst 
17,135 tons in August. Tin consumption in the United | 


Kingdom increased from 933 tons in September to 1,923 
tons in October. 


| in 14 main roads from the boundary of the City to its 


| now nearing completion at the United Adriatic Shipyards, 
| Monfaleone, Italy. 


Complete Sewage-Pumping Plant, Diesel-driven, and 
auxiliary machinery, for Kafr Farouk sewage-pumping 
station. Ministry of Public Works, Main Drainage 
Department, Cairo, Egypt ; February 2. (T. 16,077/38.) 

Laundry Plant, comprising an _ electrically-driven 
washing machine, a soap and soda dissolver, a steam 
boiler, and a calorifier. Ministry of Public Works, Cairo, 
Egypt; February 2. (T. Y. 16,078/38.) 

Locomotive Boilers, five, H.S. 12-type for H/4 engines. 
Agent, Great Indian Peninsula Railway ; February 11. 


| (T.Y. 16,136/38.) 


Petrol-Paraffin Marine Engine, 20 h.p., multi-cylinder, 
vertical, four-cycle, with reversing gear, stern tube, 
thrust block, stern shaft and propeller, for a motor boat. 
Ministry of Public Works, Mechanical and Electrical 
Department, Cairo, Egypt ; February 15. (T. 16,091/37.) 

Bolts, Nuts and Cup-Head Rivets. South African 
Railways and Harbours, Johannesburg; February 
(T. 16,228/38.) 








CONTRACTS. 


Messrs. Tag Enoiiseh Exvecrric Company, Limirep, 
Stafford, have received a contract from the Bradford 


axle type, with double-deek all-metal bodies, and hav- 
ing seating accommodation for 56 passengers. The 
vehicles will be provided with low-tension lighting 
throughout, and 42 of them will be on A.E.C. chassis. 
The trolley ‘buses will be furnished with an 80-h.p. 
motor, and control will be by means of the Company's 
series-dynamic system. 

Messrs. Toe GENERAL Eveorric Company, Limrrep, 
Magnet House, Kingsway, London, W.C.2, have com- 
pleted a street-lighting improvement scheme for the 
Corporation of Norwich. Osira lamps, of 400-watts, 
have been installed in 28 of the City’s main roads and 


centre. 

Messrs. Henry Huenes anp Son, Limrep, 59, 
Fenchurch-street, London, E.C.3, are to supply dead- 
beat compasses for the Argentine destroyers Buenos Aires, 
Entre Rios and Corrientes, built by Messrs. Vickers- 
Armstrongs Limited, the Missiones and Santa Cruz, 
built by Messrs. Cammell Laird and Company Limited, 
and the San Juan and San Luis, built by Messrs. John 
Brown Company, Limited. Dead-beat compasses and 
echo sounders are also being supplied to a number of 
vessels built in foreign shipyards, including the triple- 
screw Swedish American Pine motorship Stockholm, 











BOOKS RECEIVED. 


Elements of Symmetrical Component Theory. 
Stussines. London: Sir Isaac Pitman 
Limited. [Price 5s. net.] 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1781. Measurements of the 
Water Resistance of a 1/2-4 Scale Singapore II.c Hull. 
By J. L. Hutontnson. [Price 2s. 6d. net.] No. 1783. 
Note on the Whirling of Radial Engines on their Moun- 
tings: Mathematical Analysis and Experimental 
Observations. By B.C. Carrer. [Price 3s. 6d. net.) 
No. 1784. Tests of the N.A.C.A. 11-4 Model Hull in 
the R.A.E. Seaplane Tank. By L. P. Coomprs and 
F. G. Brown. [Price 2s. net.) No. 1785. Compari- 
aon of Results of Tests of the Singapore llc Model Hull in 
Five Tanks. By Dr. J.P. Gort. [Price 2s. 6d. net.] 
No. 1789. Tests on Rivets and Backward-Lapped 
Joints, in the Compressed-Air Tunnel. By D. H. Wr- 
L1AMs and A. F. Brown. [Price ls. 3d. net.}] No. 
1790. The Influence of End Constraint on the Torsional 
Stiffness of a Rectangular Section Tube. By J.C. K. 
Sure. [Price ls. 3d. net.} No. 1791. The Develop- 
ment of a High-Speed Induced Wind Tunnel of Rect- 
angular Cross-Section. By A. Bartey and 8. A. Woop. 
[Price 2s. 6d. net.) London: H.M. Stationery Office. 

Krupps, or the Lords of Essen. By BERNHARD MENNE. 
London: William Hodge and Company, Limited. 
[Price 12s. 6d. net.) 


By G. W. 
and Sons, 


| 


Corporation for 57 complete trolley "buses of the two- 


‘NOTES FROM THE SOUTH-WEST: 


Carpirr, Wednesday. 

Welsh Coal Trade.—The loss of the Portuguese Railway 
order to the district continued to be the chief topic on 
the Welsh steam coal market last week. The question 
of German undercutting of prices and their capture of 
this business was considered at a meeting of local coal- 
| owners, who decided to bring the matter to the notice 
of the Secretary for Mines. Local representatives left 
for Portugal during the week to negotiate a new pitwood 
agreement, and it was generally felt that the action taken 
by the Portuguese Railway in diverting the order at a 
time when the agreement was due to be renewed was 
unfortunate. The first agreement was entered into in 
1935, under which South Wales undertook to purchase 
between 200,000 tons to 275,000 tons of Portuguese 
mining timber a year, in return for which Portugal gave 
an assurance that she would cover practically the whole 
of her coal requirements in this district. This agreement 
was subsequently renewed. A moderate inquiry was 
cireulating on the market, but owing to the fact that 
collieries’ present outputs are almost entirely absorbed 
by standing contracts, new business, particularly for early 
shipment, was not easy to arrange. Most concerns are 
well booked with business ahead, and consequently, 
although a number of large buyers continued to pursue 
& cautious policy in regard to their future needs, the tone 
remained firm. Best large descriptions were only 
sparingly available, and prices were well maintained 
Inferior large grades, however, could be obtained without 
much difficulty, but in spite of this, prices were steady. 
Washed i kinds remained extremely scarce, and 
high prices were secured for the occasional small lots 
available. Dry sized sorts, too, were well sold over a 
considerable time ahead, and were strong. The demand 
for cokes was active, and late ,quotations were fully 
upheld. Patent fuel was firm, while pitwood was 
steadier. 

Tron and Steel Trade.—Susteined activity was evident 
in the iron and steel and allied trades of South Wales 
and Monmouthshire last week. Order books of most 
| firms were sufficiently filled to keep them well employed 
| for some months to come, and although inquiry was still 
| fair, little new business could be negotiated. 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Makers of Cleveland pig 
have somewhat reduced arrears of delivery and been 
able to sell moderate parcels for early delivery, but 
prospect of supply being adequate for requirements of 
consumers is not bright, and foundry owners feel they 
will be compelled to continue to use considerable quanti 
ties of iron produced elsewhere. Midland brands obtain- 
able are reported satisfactory, and merchants claim the 
could sell substantial tonnage of Continental makes if 
they could be assured of continued freedom of import. 
North-eastern consumers of foundry iron have still 
considerable tonnage of foreign products to take up 
against contracts signed when home brands were difficult 
to purchase. Fixed prices of Cleveland pig keep at the 
equivalent of No. 3 quality at 109s. delivered to local 
firms, 5s. rebate being made to customers who undertake 
not to use foreign iron. 

Hematite.—Produetion of East-coast hematite brands 
of iron covers current heavy needs and leaves moderate 
surplus tonnage for disposal. Export business is not 
large, but a steady, considerable home trade is passing. 
A number of contracts have been fixed for fairly substan- 
tial lots delivered to North of England areas over periods 
to the end of June next at the stabilised quotations on 
the basis of No. 1 hematite at 133s., less 5s. rebate. 

Basic.—Supply of basic iron is ample for the enormous 
calls of local steelworks, but there is no saleable Tees-side 
basic, the whole output being reserved for use at pro- 
ducers’ own consuming departments. The quotation of 
1008. is nominal. 

Foreign Ore.—Business in foreign ore is still confined 
to transactions in small lots, but consumers are well 
placed as regards supplies, and imports continue heavy 
To date this month, unloadings on Tees-side total 
85,122 tons, compared with 72,130 tons for the corre- 
sponding part of December. 

Ironstone Miners’ Wages.—Cleveland ironstone 
owners and miners’ representatives this week agreed to 
an advance in employees’ wages of 8-30 per cent., to take 
effect from the 24th inst. 


Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke have heavy contracts to execute. Deliveries meet 
the large local requirements. The tentative agreement 
regarding prices has not yet been ratified, but it is 
understood that future contracts will be arranged on 
the basis of good medium qualities at 36s. delivered to 
Tees-side works. 

Manufactured Iron and Steel.—Producers of semi 
finished and finished iron and steel are still hampered by 
congested order books. Among the heavy contracts 
they have to execute are some for delivery to the end of 
the year, and in odd cases even further ahead. Under 
such conditions they are not pressing sales. Further 
increase of imports of Continental steel semies has 
materially relieved a stringent situation. In addition to 
the larger deliveries of foreign material, a steady flow of 
home-made products continues to arrive at consumers 
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works, but re-rollers would welcome still larger supplies. 


| Home demand for finished steel promises to keep near 


record level, and inquiries from overseas are expected 
improve. Principal market quotations for home 
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trade are: Common iron bars, 131. 5s. ; 
Lie. 18s. ; soft steel billets, 71. 17s. 6d. ; 
91. 2s. 6d. ; steel ship rivets, 151. 2*. 6d. ; steel construc- 
tional rivets, 161. 5s.; steel boiler ot Fv lll. 18s.,| 
steel ship, bridge and tank plates, 11/. 8s. ; steel angles; 
111. 08, 6d, ; steel joists, 111, Os. 6d.; Tees, 121. Os. 6d. ; 
heavy seetions of steel rails, 101. 2s. 6d.; fishplates, 
141. 28. 6d.; black sheets, No. 24 gauge, 151. 15s.; and 
yalvanised corrugated sheets, No. 24 gauge, 181. 10s. 


Imports of Iron and Steel.—Imports of iron and steel to 
Middlesbrough and sub-ports from overseas and coast- 
wise, in the last two months of 1937, totalled 22,031 tons, 
as compared with only 9,539 tons in November and 
December, 1936. December last, imports amounted to 
6,260 tons, comprising 3,371 tons of pig-iron, 2,038 tons 
of crude sheet bars, billets, blooms and slabs, and 851 tons 
of plates, bars, angles, joists, rails and sheets. In 
November last, unloadings reached 15,771 tons, of which 
11,737 tons were pig-iron, 2,921 tons crude sheet bars, 
&c., and 1,113 tons plates, bars, angles, &c. Imports of 
pig-iron in the last two months of 1937 totalled 15,108 
tons, against only 778 tons for the same period of 1936. 

Scrap.—Heavy steel scrap readily realises recognised 
market values, but other kinds of iron and steel scrap 
are in little request, consumers being well covered. 








NOTES FROM THE NORTH. 


Giaseow, Wednesday. 

Scottish Steel Trade.—Now that the holidays are 
finished and a general restart has been made in the 
Scottish steel trade, a period of steady activity is assured 
as the orders on hand mean full running of plant for 
anything from four to six months. New business has 
not been any more plentiful during the holiday period, 
but recent Admiralty contracts, as well as the orders 
for two large oil-tankers, placed with Clyde firms last 
week, represent a fairly large additional tonnage of steel. 
The outlook for this year is undoubtedly very bright. 
Conditions in the black-steel sheet trade are somewhat 
uneven as some makers are still exceedingly busy, while 
a few others cannot see very far ahead. he recent 
strong demand from the automobile industry seems to 
have been satisfied, as fewer orders have lately been 
coming forward, but an improvement in the demand is 
expected before long. Galvanised sheets are exceedingly 
quiet, with export orders no more plentiful than during 
the last month or two. The following are the present 
prices :—Boiler plates, 111, 18s. per ton; ship plates, 
111. 8%. per ton ; sections, 11/. 0s. 6d. per ton ; medium 
plates, 131. per ton; black-steel sheets, No. 24 gauge, 
in minimum 4-ton lots, 15. 15s. per ton, and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
18/. 10s. per ton, all delivered at Glasgow stations. 

Malleable-lron Trade.—Work has been resumed in the 
malleable-iron trade of the West of Scotland, but the 
tone overall is a trifle dull as the recent reduction in the 
price of * Crown” bar iron has not yet brought forth 
much fresh business. The re-rollers of steel bars, having 
well tilled order books, have made a good start after the 
holidays and as raw material is more plentiful a busy 
time seems assured. The current prices are as follows :— 
Crown” bars, 131. 58. per ton for home delivery or 
export ; re-rolled steel bars, 111. 18s. per ton for home 
delivery, and 111. 15s. per ton for export; and No. 3 
bars, 121. 15s. per ton, and No. 4 bars, 131. 5s. per ton, 
both for home delivery. 

Scottish Pig-Iron Trade.—No change falls to be reported 
in connection with the Scottish pig-iron trade and the 
demands of consumers are as strong as at any time 
during recent months. A very large tonnage is on order, 
and the current output is going rapidly into consumption. 
The demand for foundry iron from the makers of light 
castings is just a shade less urgent because of a temporary 
lull in the building and allied trades, but that state will 
change in the near future. Prices are steady, and the 
following are to-day’s market quotations :—Hematite, 
él. 138. per ton, and basic iron, 5. 7s. 6d. per ton, both 
delivered at the steel works ; and foundry iron, No. 1, 
il. Os. 6d. per ton, and No. 3, 5l. 188. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, January 8, amounted to 50 tons, all of which 
went overseas. During the corresponding week of last 
vear the figures were 43 tons overseas and 370 tons 
coastwise, making a total shipment of 413 tons. 


Shipbuilding Contracts.—Messrs. The Eagle Oil and 
Shipping Company, Limited, London, have placed orders 
with Clyde shipbuilders for two tankers, each of 12,000 
tons deadweight. Messrs. Harland and Wolff, Limited, 
Govan, will build one, and Messrs. Lithgows, Limited, 
Port aes will build the other. Each of these 
vessels will be fitted with Diesel engines of the Harland- 
B. and W. type, and the machinery for the vessel to be 
built at Gevan will be supplied from the builder's 
Finnieston Engine Works, while that for the Port- 
Glasgow vessel will be supplied by Messrs. John G. 
Kincaid and Company. Limited, Greenock. Messrs. 
William Denny and Brothers, Limited, Dumbarton, 
have reeeived orders from the London Midland and 
Scottish Railway Company for two passenger motor 
launches, which are intended for service on the Clyde 
between Glas: and Bowling, during the period of ‘the 
Empire Exhibition next summer. ‘They will be about 
60 ft. imlength and will have accommodation as about 
100 passengers, and an observation lounge. Fase. 
pelling machinery will consist of two sets of 48- 
Diesel engines to be built by Messrs. Gleniffer Magines. 
Limited, Anniesland, Glasgow 

Scottish Shipbuilding. The vear 1937 was one of great 
activity in the shipbuilding industry of Scotland and 
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steel bars, | showed an increase in output of 53,910 tons over the 
hard steel billets, | returns for the previous year, that increase being due 
ito the 


where 54,247 tons 
The total of the 


output on the River Clyde, 
more were launched than in 1936. 





other districts was 337 tons Jess than in the previous 

year. The following table’ gives the position more 
clearly : 

1937. 1936. 

Ves. Tons. Ves. Tons. 

The Clyde . L112 381,104 105 326,857 

The Forth 25 37,930 22 29,237 

The Tay .. 6 21,039 12 26,036 

The Dee and Maray Firth 6 3,848 16 7,881 

149 443,921 155 390,011 


The Clyde total is the highest sinee the year 1930, and 
the river still maintains its place as the leading ship- 
building river in the world; incidentally the Clyde output 
was about 40 per cent. of the total British output. 
Of the 112 vessels launched, 22 were cargo steamers and 
‘ll were cargo motorships, 13 were coasters, 12 were 
dredgers, 12 were destroyers, and 9 were motor tankers. 
The improvement which has taken place in Clyde ship- 
building since rock bottom was touched in the 
1933, can be seen from the following figures, wilde 
the yearly output : 


1933 56,368 tons, 
1934 275,894 ,, 
1935 171,369 ,, 
1936 326,857 
1937 381,104 


At the present moment there is a large tonnage on order 
and the year 1938 has started off well; steady employ- 
ment at the yard is likely for the whole year. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Tron and Steel._The increased demand for electricity 
for yen! alee s has com oe Sheffield Corpora- 
tion to consider important additions to its generating 
plant. The Electricity Committee has decided to seek 
permission from the E lectricity Commissioners to extend 
its Blackburn Meadows nerating station by the 
installation of one 50,000-kW turbo-alternator, complete 
with auxiliary plant ; three boiler units, each having a 
maximum continuous evaporative capacity of 187,500 Ib. 
of steam per hour, complete with ancillary plant ; the 
necessary civil and other engineering works ; and a 
cooling tower having a capacity of 3-5 million gallons 
per hour. In connection with these extensions, it is 
roposed to place contracts to the value of 250,0001. 
Bipors business shows every prospect of expanding 
momths. Sheffield Chamber of 
Commerce reports the receipt of many inquiries from 
abroad. These include: from Holland for chopping 
knives, from South Africa for tool steel and special alloy 
steels, from Madras for chromium-plating machinery, 
from Poland for saws and files, from Copenhagen for 
chrome-nickel steel, non-corrosive and resistant to high 
temperatures, from Cyprus for bieycle accessories ; and 
from Roumania for pumps, compressors, and equipment 
for the petroleum industry. Another interesting inquiry 
reported by Sheffield Chamber of Commerce is from 
Mexico, where a merchant is in a position to ship over 
100,000 tons of iron ore, with a guaranteed delivery of 
about 1,000 tons daily, from Tampieo. He also offers 
50,000 tons of serap iron to be wp. 1 from Guaymas, 
Sonora, with a loading capacity of about 350 tons daily. 
The general flow of orders has been well maintained. 
Outputs of raw and semi-finished steels are well uP to 
recent standards, while consumers continue to 
contracts for supplies covering many months he olive. 
Business is broadening out in agricultural machinery 
parts and implements. Inquiries are more numerous, 
and the coming season promises to be one of the best 
for some years. Producing works are busy pe arse cvemge 
stocks. There is an improving market for types of 
electrical equipment, crushing and grinding it and 
shipbuilding requisites. [mproverent in the 
has resulted in a better demand for tools of all descrip- 


tions. 


South Yorkshire Coal Trade.—Overseas prospects are 
brighter. Inquiries are circulating freely, but only @ 
limited amount of business is —_ to hand. Contracts 
from Continental users are outs to be placed in the 
next few weeks. Best York hards are steady, but 
bunker coal is a disappointing section. Cokes remain 
searce and firm. Good business continues to be done in 
steam coal on inland account. Small coal is an active 
line, and prices are firm. The housecoal market shows 
further improvement. The coke position is strong, 
Quotations are : Best hand-picked branch, 288. to 29s. 6d. ; 
best South Yorkshire, 25s. 6@. to 278. 6d.; best house, 
22s. to 248.; best kitchen, 19s. 6d. to 21s. ; ; best Derby 
selected, 24s. 6d. to 25s. 6d.;° best Derby seconds, 22s. 
to 24s.; best Derby brights, 20s. 6d. to 22s.; best 
large nuts, 198. 6d, to 20s. 6d.; and best kitchen nuts, 
188. 6d. to 198. 


during the next few 








Commirree on Hicuway-Law Consouipation.—The 
Minister of Transport and the Minister of Health jointly 
have appointed a committee with the following terms of 
reference: *‘To examine the existing law relating to 








highways, streets and bridges in land and Wales, 
and to prepare one or more Bills. ing the law with 
such amendments as may be d bl simpli- 
city, uniformity and conciseness.” The Chairman is 


Lord Amulree, and the 
whose address is Ministry 
Buildings, Northumberland-avenue, 


secretary Mr. H. R. Lintern, 
of Transport, Metropole 
London, W.C.2. 


NOTICES OF MEETINGS. 


Nortu-Easr Coast LystirutTion OF ENGINEERS AND 
SHIPBUILDERS. —To-night, 6 p.m., The Mining Instituto, 
Newcastle-upon- . “ Ship Stresses in Rough Water 
in the Light of the Investigations Made Upon the Motor- 
ship ‘ San Francisco ’,” by getionn Dr.-Ing. G. Schnadel. 


Tees-Side Branch: Thursday, Jan 20, 7.30 p.m. 
The Cleveland Scientific and Technical Institute, 
Co: jon-road, Middlesbrough. “Tron and Steel 


rporati 
Protection,” by Mr. J. W. Craggs. 
Instrrrvution or Civm Enotnerers.—South Wales and 


Monmouthshire Association: To-night, 6. 30 p.m., The 
’ Institute, Park- Cardiff. ‘‘ The Protec- 
tion of Structures agg Attack by Aircraft,’ 
by Lt.-Col. H. Northern Ireland Associa- 
tion: Monday, “Janu 17, 6.15 p.m., The Queens 
ey of the E ngineer- 
ion,” by rs B. C. Keehos. Institution : 


Profession, 
Tueeda pJameary 18, 


eo -, Great George-street, S.W.1. 
Joint ee or CHEMICAL 
aes” b teoteeen of Trade Waste 


lanchester and District 
» The 

36, 
. “and 
Reconstruction of Weak Bridges Under the Roud and 
Rail Traffic Act, 1933,”’ by Mr. John Hayes. 


INsTITUTION OF MECHANICAL ENGINEERS. 
6.30 p.m., Storey’s-gate, 8.W.1, Informal Meeting. 
Diseussion on ‘‘ Modern Tendencies im the Design of 
Small Tools and Turret Lathe Tools,” to be opened by 
Mr. EB. W. Western Branch : Monday, January 
17, 7 pan., Te) Merchant Venturers’ Technical College, 
Unity-street, Bristol. Annual Meeting, “The Birth of 

in the West Country,” by Mr. B. de Soyres. 
North-Western Branch: Wednesday, January 19, 6.30 

.m., 9, The Temple, 24, Dale-street, Liverpool. Joint 
Meeting with Tae Liverroot ENGINEERING Society. 
The Thomas Lowe Gray Leeture: “ Recent Develop- 
ments in Ship Propulsion,” by Major P. L. Jones. 
Internal-Combustion Engine ursday, January 
20, 6.30 p.m., Storey’s-gate, 8.W. Informal Discussion. 
(i) “ Power Supply. for Departmental Stores,” to be 
introduced by Mr Howes, eed) “ Oil Engines for Tugs 
and Small Vessels,” to be introduced by Mr. F. J. Mayor. 
Midland Branch ; Thursday, January 20, 7.15 p.m., The 
James Watt Memorial Institute, —— ae Anitual 
Meeting. “ Machines,”’ p Bog . F. Roby. 
Institution : ; January 21, " Store y’s-giite, 
8.W.1. Gea eeting. Mesthos, Tool Tests and 
Alignments,” by Professor Dr.-Ing. G. Schlesinger. 
-Glasgow 
The Institution 
39, Elmbank- 





To-night , 


INSTITUTION OF AUTOMOBILE ENGINEERS. 
Centre : Monday, January 17, 7.45 p.m., 
of Engineers and Shipbuilders in Scotland, 


crescent, Glasgow, C.2. ‘* Automobile Gears,”’ by Mr. 
W. A. Tuplin. Luton Centre: Tuesday, January 18, 
7.30 p.m., The George Hotel, Luton. “* On Independent 


Springing,” by Dr. F. W. Lanchester and Mr. G. H. 


Lanchester. Also at the Leeds Centre: Wednesday, 
January 19, 7.15 p.m., The Hotel ropes Leeds. 
Preston Centre : yo Ms January 20, - .m., "The 
Victoria and Station Hotel, Preston. ubber~in 
Automobiles,”’ by Mr. Colin Macbeth. 

InstrruTion oF Exxecrrica, Ene@tngers.--Northern 
Treland Sub-Centre: Tuesday, January 18, 6.30 p,tn. 
9, Wellington-piace, Belfast. “Safeguards Against 
— of Supply,” by Messrs. H. W. Clothier, 


B. H. Leeson and 
Centre: Tuesday, January 
Technology, Leicester. “ 


Leyburn. Hast Midland Sub- 
atk 6.45 p.m., The College of 


The 154,000- ‘HP. Galloway 


Hydro-Electric Scheme,” by Dr. P. W. ee North- 
idland Centre: Tuesday, January 18, —— The 
Hotel Metropole, King-street, Leeds. General iscussion 


on “ Electrical Engineering Education,” to be introduced 
Professor C. L. Fortescue, Colonel H, C. Fraser and 

. F. H. Clough. Transmission Section: Wednesday, 
January ae SP .m., Savoy-place, Vietoria-embankment, 
ee . AR. , * Current —s of Cables for T ret 
Rae 8. Whitehead and Mr. E. E 

Hutchings. a a coe Rati and alee the of 
Cables in Buildings and Shi Mr. H. C. Booth, 
Dr. 8. Whitehead and Mr. utchings. (E.RA. 
Reports.) S. Sub- Centre : "Wedneeda}” January 19, 


7.30 p.m., The * Layout 
and Rupeuring, byte J. of, Proteotive Deviceg__in 


Moter Institution : 


bere ee » — “Meeting. (the 
y . 


Design of Domestic Electric Cookers,” by Mr. 0. 
Humphre: (ii) “ Electric Cookers for Domestic Pur: 

with Special to Maintenance Costs,” by 
Mr. J. x. won Irish Gentre: Thursday, January 20. 
6 p.m., Trinity » Dublin. “ Safeguards Against 
Interruptions of y,” by Messrs. H. W. Clothier, 
B. H. Leeson and H. Leyburn. 


InstiruTe oF Merais.—Bi 
Tuesday, January 18, 7 p.m., The ames Watt Memorial 
Institute, Birmi of wof Metals at High 
Temperatures,” by Dr. R. W. Bailey. 


Inon anp Stee. Insrrrure.—Manchester : Wednes- 
day, January 19, 7 p.m., The Constitutional Club, St. 
Ann-street, Manchester “Notes on Some Recent 
Experiments in Connection with the Spraying of Steel 
by the Wire-Fed Metal-Spraying Pistol,”” by Mr. R. R. 
Sillifant. 


Local Section : 


For Meetings of other Societies and of Junior Sections, 


| see page 2 of Advertisements. 
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be reached. It is very difficult to say, however, 
what departure from smooth forward motion is 
permissible, as the question is largely a psycho- 
logical one. It may certainly be stated, with some 
confidence, that present-day springing, whether of 
the independent type or not, leaves something to 
be desired; many persons are still affected by 





Pe ncage preg ray Adee Oore im Argretionn (7 Rn¢.): a the motion, the feeling of discomfort culminating 
|The Late Professor L. N: G. Filon. F.R.S. 34| in car sickness in extreme cases. If the adoption 
| Automatic Door-Opening Gear 34 | of independent wheel springing throughout could 
| Labour Notes 34| banish this unpleasant phenomenon, a point on 
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‘|'To eliminate car sickness entirely, however, is, 


38 | perhaps, an impracticable ideal, as it would involve 
3g |a@ degree of perfection in the suspension superior 
38 to that attained with a railway coach running on 
38 | smooth rails, and it may be that the best. guide is 
38 | still the rule suggested by Dr. F. W. Lanchester 
39 
39 
39 





which evidence is rather lacking, its employment 
would certainly earn the gratitude of many sufferers. 


some years ago, that a car may be regarded as 
comfortable provided that the periodicity of the 
suspension does not exceed 90 to 100 complete 
oscillations per minute. The question is one to 





Pee ao ié Yo eat Does bs which closer attention might well be directed with 
| Notes i“ 42|a view to affording more definite guidance to 
|The Physical Society’s Exhibition (/Uus.) 43 | designers, and it may be suggested that it might 
|The Engineering Outlook—II 46 | be taken up as a not unpromising line of research 
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(Jllus.) ‘ thianwedh 
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|The Society of Naval Architects and Marine 


49 | 


| by the Institution of Automobile Engineers in 


48 | conjunction with the Medical Research Council. 


It by no means follows logically that because 
| independent front-wheel suspension has been found 


| Engineers, New York 50| advantageous in many cases, the adoption of 
| The Joy Snow-Loading Machine (/llus.) 51| independent rear-wheel suspension is equally 
The Ceramic Society 52| desirable. As pointed out by Dr. Lanchester in a 
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INDEPENDENT REAR-WHEEL 

SUSPENSION FOR TOURING CARS. 
| For many years after motor vehicles had proved 
|a practicable means of transport, suspension by 
|means of leaf springs in conjunction with rigid 
|axles was taken very much for granted. The 
| reason, no doubt, lay in the fact that, on the whole, 
| the springing gave less trouble than other features 
| of the vehicle, and designers naturally concentrated 
| their attention on eliminating the more serious 
| defects. As the reliability of the car as a whole 
| increased, however, attention was directed to the 
| possibility of improving on the methods of suspen- 
|sion adopted by the pioneers in the industry, and 
| in recent years, this aspect of car design has received 
| close attention. The possible advantages resulting 
|from independent wheel suspension have been 
| recognised for some considerable time, and indepen- 
|dent front-wheel suspension was adopted for the 
| Sizaire-Naudin car as early as 1905. Some years 
|later, the well-known Lancia Lambda model was 


| introduced, but it was not until the increasing 


| road speeds demanded by the public gave rise to 
|the paenomena of tramp and shimmy that the 
'system made appreciable general progress. The 
| position to-day is that while the conventional 
| system associated with two rigid axles is still very 
| widely used, independent front-wheel suspension is 
| definitely preferred by a number of manufacturers, 
| particularly on the Continent, but that indepen- 
| dent rear-wheel suspension can hardly claim to have 
| passed beyond the early experimental stages. It is 
| interesting to speculate whether the history of 
independent, front-wheel suspension will repeat 
itself as regards rear-wheel suspension, with the 
‘ultimate possibility of the dethronement of the 
conventional system at both ends of the car. 


paper on “Independent Springing,” read jointly 
with one by Mr. G. H. Lanchester before The 
Institution of Automobile Engineers last week, it 
is no longer necessary, when dealing with rear-wheel 
| Suspension, to consider the value of independent 
| springing as a means of eliminating vibrations and 
| tremors due to gyroscopic moments. The two most 
| important factors to be considered are the reduc- 
| tion of unsprung weight and the balancing out of 
the torque due to the driving effort, and it is on 
the extent to which independent rear-wheel spring- 
ing can achieve these objects without introducing 
new and undesirable features that its ultimate wide 
| adoption probably depends. Dr. Lanchester pointed 
|out that the advantage of independent springing, 
| as regards unsprung weight, is most marked when 
| both the road wheels rise and fall together, but 
with the accepted arrangements, the rise and fall 
is accompanied by angular movements of consider- 
able magnitude, which are in effect equivalent to 
an increase in the unsprung weight, since they give 
rise to an addition to the forces between the tyre 
and the road. On the whole, however, Dr. Lan- 
chester stated, the advantage in the matter of 
unsprung weight lay definitely with the independent 
system. As regards the torque reaction, it is well 
known that with the ordinary type of suspension, 
the moment due to the propeller shaft results in 
a difference in the load distribution on the springs, 
the increased load coming on the off-side springs 
when the car is travelling in the normal direction. 
In the case of a car having the off-side driving 
position, this increased load is added to the dis- 
crepancy arising from the weight of the steering 
gear, controls, and so on, and of that of the driver 
if the passenger seats are unoccupied. To over- 
come this difference in loading, the off-side springs 
must be stiffer or given a greater camber than those 
on the near side. It is evident that if the final 
transmission gear be mounted rigidly on the car 
frame, the power being transmitted to the road 
wheels by universally-jointed shafts, the difference 
in loading due to the propeller-shaft torque does 
not occur. The point cannot be regarded as of 
very great importance in normal touring cars, 
however, as the usual compromise of employing 
a slightly stiffer spring on the off-side is entirely 
satisfactory in practice. In addition, the great 
majority of the cars in use throughout the world 
are actually provided with the near-side driving 
| position, and in this case, the propeller shaft moment 








The ideal suspension system may be defined as| is clearly an advantage, as tending to offset the 
one in which no motion due to road irregularities | €xcess weight on the near-side springs. 


| would be imparted to the persons seated in the 


but it is hardly likely that this idea] will ever 


car, 





An argument which may be advanced against 
independent springing for the rear wheels is that it 
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may result in an apparent increase of noise to the | 


occupants of the car, since the final transmission 
will be mounted on the same structure as the body. 
Dr. Lanchester mentioned this objection as having 
been put forward by M. Sensaud de Lavaud, who, 
however, had added the proviso that the argument 
would only have weight in the absence of some 
special means to overcome it, among which Dr. 
Lanchester himself suggested the use of a worm or 
spiral-bevel final transmission, or mounting the 
final-transmission casing on rubber pads. A more 
serious objection which may be raised against 
independent rear springing is that, if the final 
transmission casing be attached to the frame, it 
rises and falls with variation in the car loading 
and with the movements due to road irregularities. 
As a result, the ground clearance at what is usually 
the lowest point in the car is liable to be consider- 
ably reduced. Dr. Lanchester pointed out that 
with a final bevel transmission, a normal 10-in. 
clearance may be reduced to 5 in. or 6 in., due to 


this cause, while in the case of a final worm trans- | Mechanical 


mission of the usual underslung type, a normal 
7}-in. clearance may become as little as 34 in. 


With the great improvement of roads in the | upon the subject. 


ment has already been referred to in connection 
with Dr. Lanchester’s paper, and some type of 
suspension which resulted in the wheels remaining 
in the vertical plane might prove preferable. 
Several means of achieving this end have been 
suggested, but in general they involve a greater 
number of elements than the system described, and 
one of the objections to independent rear suspension 
which we have not previously mentioned is that it 
must be more costly to produce than the 
rigid axle in combination with leaf springs, and be 
of lesser reliability owing to the introduction of 
additional universal joints, and possibly of sliding 


|members which are somewhat difficult adequately 


to protect. 
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a little behind will be useless. Any tendency to 
sporting proclivities on the part of the chairman 
and executive will come in useful here. 

Although the function referred to was really 
intended to interest the non-technical Press rather 
than ourselves, it would be ungracious, after having 
been entertained to so good a luncheon in very 
pleasant company, not to try to contribute some- 
thing to the present scheme, to which, indeed, we 
wish all success in the attainment of its most 
worthy and long-desired object. And, as the 
proposals so far made all seem to be directed to the 
enlightenment of the lay mind, it may be allowable 
to offer the suggestion that the work of the com- 
mittee might be broadened to assist those other 


| sections of the Press in connection with their appeal 


to the technical circles which the committee itself 
represents. The reason for this appears below. 
Over a long period it has been the endeavour of 


Some years ago, when an article appeared in one | ourselves and others to serve the profession, only 
of the publications of the American Society of|to find that in certain directions, in which no 


Engineers, entitled: What is Engin- 
eering ?, we had the pleasure of enlightening the 
late Dr. Calvin Rice, then Secretary of that body, 
The incident is recalled by 








question of commercial competition arises, our 
efforts meet with obstructive tactics. Quite recent 
cases have arisen in which it has been pretended 
that “no drawings existed,” and the technical data 


majority of countries where cars are in use, the | a remark let fall by Lord Stonehaven, when pre-| were so curtailed that any possible article would 
old rule-of-thumb regulation that the road clear- | siding, on Thursday of last week, at the inaugural | have appealed more to readers of the Illustrated 


ance should not be less than 10 in. has been safely | luncheon 
modern roads, a|Committee, to the effect that the words forming 


discarded, but even on good 


of the Engineering Public Relations 


clearance of as little as 3} in. is quite out of the | our present title did not imply any discrimination 


question. 


mind in this connection is that it is extremely | of to-day as compared with another. 


The most important point to bear in| in favour of one of the leading technical journals 


Lord- 


His 


| London News than to engineering circles. 


| the 


Now, 


reason for such action, sometimes frankly 


|admitted, is that it is intended to read a paper 


undesirable to put a design into production which | ship subsequently, in fact, emphasised his desire | 
is not suitable for any road conditions likely to| to hold the scales evenly when, in approaching his 
occur in the course of the legitimate use of the | main topic, the Press, he pointed out that modern 
vehicle, and an owner would be justifiably annoyed | high-speed printing had only become possible | 


if he were told that he must take precautions 
ayainst damage due to a vanishing ground clearance 
when driving his car over the rough tracks which 


exist, and will certainly continue to exist in- 


| 


definitely, in the more remote parts of the country. | 


To some drivers, one of the major pleasures of 
motoring is the exploration of little-used by-ways 
and semi-abandoned roads. Another point which 
should not be lost sight of is that in time of war, 
private vehicles are likely to be pressed into service 
to an unprecedented extent, and may be called upon 
to traverse roads badly broken up either by enemy 
action or by the passage of heavy transport. It 


may be recalled that during the last war, thousands | 
of cars were immobilised by defects which had not | 


been apparent under conditions. 
equal importance in this connection is the suit- 
ability of the car for overseas markets. 


peace-time 


Of | 


through ** The Engineer ’’ and ** Engineering.” 


The words of our title have, in point of fact, no 
real connection with ourselves, though publicity 


before The Institution (which, we need not specify). 
The result of such action is that many engineers, 
and especially those abroad, come to imagine that 
in this country very little work of interest is being 
done, to our great national disadvantage and loss 
of prestige. Here the matter touches “ public rela- 
tions,” and we commend the suggestion to the 


| committee, that in seeking co-operation it should 


might, at first sight, appear to be their object. | 4° c ; 
| disservice under which the technical Press which 


They are the title of a small pamphlet, described 
to us as being of an educational character, and 
published with the object of bringing the man who 
really gets things done in the world, more into the 
limelight, so that he shall receive something more 
of his meed of recognition than has been his wont 
in the past. It is a thoroughly up-to-date little 
publication, printed in colours—a cover a trifle too 
reminiscent of Blake’s dark Satanic mills, but blue 
sky and the New Jerusalem within—and “ bled- 
off” illustrations, but stopping short we are very 
glad to note of the ultra-modern, which makes 
it necessary to pretend that the world is normally 


Although, | under the influence of drink, and that engineers 
as stated, roads generally throughout the world | habitually defy the law of gravity. 


The pamphlet, 


have been greatly improved, the improvement is | with a neat little foreword by Sir Alexander Gibb, 


confined in many countries to the main highways, 
there remain many thousands of miles 
inferior roadway on which a vehicle free from such 
an obvious defect as too little ground clearance is 
called for. 
turers were not. unjustly reproached for their 
tendency to produce “parlour” models which 
were practically unusable in certain countries, and 
it would be deplorable for our growing export 
market if this reproach were to be resuscitated. 


and 


Although we have by no means exhausted the 
arguments in favour of, or against, independent 
rear-wheel suspension for private cars, sufficient 
has been said to indicate that developments in this 
direction should only be undertaken with great 
caution. Entirely different considerations are 
involved in the question of similar suspension for 
heavy loads and possible cross-country use, but 
vehicles for such services are outside the scope of 
our argument. Assuming that such system 
proves advantageous for tcuring cars in certain 
cases, it yet somewhat early to say which 
particular form of independent rear suspension is 
likely to prove most successful. The system which 
has made most progress to date is the divided axle 
with the trunks pivotally connected to the final 
transmission casing by the springs or radius arms. 
Although this system has proved highly successful 
for the front suspension, it is open to the objection 
in the case of the rear suspension that the wheels 
move in arcs in a plane at right angles to the chassis 
axis, and that both the frame and body width are 


a 


Is 


of | 


Not many years ago, British manufac- | 


and other matter by someone or others unnamed, 
is the product of the Engineering Public Relations 
Committee aforesaid, a joint body formed by 14 
of the leading technical institutions in this country. 
The inaugural luncheon was, we understand, as 
much a celebration of this interesting and unpre- 
cedented development in the way of co-operation 


j}among such bodies, as it was the signalling of the 


dawn of a new era in the attitude of these bodies to 
the world in general. 

It is undoubtedly true that in the past the work 
of engineers has been wofully slighted. It would 
be absurd, in this connection, to put a journal 
such as ENGINEERING in the same category as the 
Fleet-street Press, and perhaps not quite sufficient 
was made of such differences at the function referred 
to. Fleet-street usually takes, in these matters, 
what it can get hold of most quickly, and if a Town 
Clerk supplies a brochure glorifying the local mayor 
and chairman of the electricity committee, as well 
as himself—and the architect 
tioning by name only the engineer responsible for 
a new power station, the Press can hardly be 
blamed for acting according to such light as has 
been afforded to it. In the future, we are very 
glad to find, such matters are to be put right, or 
rather, it will be possible to put them right, if Fleet- 
street can find time in its frenzied daily rush to 
consult with Westminster. It will, however, be 


necessary for Westminster to get up very early to| 


keep up its end. Fleet-street sets a very hot pace, 


do all it can to encourage a breakaway from this 
attitude and do something to remedy this grave 


upholds the nation’s reputation abroad, has to 
labour. There has not been, to our knowledge, 
any lack of appreciation on the part of the technical 


| Press of the work of our engineers, or any un- 
| willingness to publish good data—the difficulty 


| time, 


lin the cultivation of which the 
|Committee might 


arises from unwillingness to impart it to us in 
view of the very rigid way in which, in course of 
words such as “original communication ~ 
have come to be regarded inside certain institutions 
with considerable influence. 

Another point which might well be considered 
by the committee, whose efforts are intended we 
gather to be educational, relates to the publicity 
officials employed by many of the firms whose 
seniors are, in numerous cases, members of the institu- 
tions now concerned. Possibilities in this direction 
may not have occurred to the committee, but there 
is vast scope here for their energies if they like. 
Publicity officials were doubtless originally invented 
with an honest desire to help, but in the develop- 
ment the reverse has come about in too many cases. 
There is a grievous lack of discrimination—* dope ” 
or “stories” (both hateful words, all too plainly 
revealing the quality of the material)—are sent to 
one and all, and, introduced by such terms, are 
naturally suspect from the beginning. Attempts 
to improve matters meet with obstruction or possibly 
three-party correspondence involving delays which 
not infrequently finally put the matter out of court 
altogether. Here is a fruitful field for the atten- 
tion of the seniors of the profession and industry, 
Public Relations 
very well turn the first 
That body may rest assured that, if it will help to 


sod. 


|remove such difficulties as the foregoing, co-opera- 


but casually men- | 


tion of the Press may be anticipated to a much 
greater degree than has perforce been the case with 
the unilateral system of the past. 








NOTES. 
Hypro-Evectric PrRoGREss IN CANADA. 
ACCORDING to a statement issued by Mr. T. A. 
Crerar, Minister of Mines and Resources, a renewal 
of hydro-electric progress took place throughout the 
| Dominion of Canada in 1937, and there was a 


and it will, of course, be essential for Westminster | growing demand for electricity both in the mining 


adversely affected. The objection to this arrange-| to keep just a little ahead in the race—to be just |and other industries. 


Each month in the year 
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and) exemption from the rates for a maximum 


January to October being 9 per cent. greater than | period of twenty years. Similarly, if the applicant 


that of the corresponding ten months of the year 
before, and attention is being directed to extension 
of old or the building of new generating stations. 
During 1937 the installed capacity reached 8,112,751 
h.p., of which 167,161 h.p. was added during the 
year. The outstanding new development was that 
of the Ontario Paper Company on the Outardes 
River, Quebec, where a 70,000-h.p. station was 
opened for supplying power to a paper mill. A 
twelfth 45,000-h.p. unjt was also added to the 


Ile Maligne station of the Saguenay Power Company. | ta’ 


In Ontario the Great Lakes Power Company com- 
pleted a 10,000-h.p. station at Upper Falls on the 
Montreal River. In Saskatchewan a fourth 19,000- 
h.p. unit was added to the station of the Churchill 
Power Company at Island Falls on the Churchill 
River and in Manitoba the capacity of the Slave 
Falls station on the Winnipeg River was increased 
by 12,500 h.p. In British Columbia the increase 
was 1,050 h.p., in Saskatchewan 19,000 h.p., in 
Manitoba 12,500 h.p., in Ontario 15,475 h.p., in 
Quebec 116,366 h.p., and in Nova Scotia 2,770 h.p. 
As regards the future in British Columbia, the West 
Kootenay Pow er and Light Company is considering 
the erection of a 90,000-h.p. station at Brilliant on 
the Kootenay River, which will work under a 
head of 90 ft. Three other sites have already been 
developed, and this will enable the total available 
head of 350 ft. to be utilised.. In Ontario the 
Hydro-Electric Power Commission is contemplating 
the -construction of a 36,000-h.p. station at High 
Falls, and a 10,000-h.p. station at Ragged Rapids 
on the Musquash River should be completed during 
the present year. A dam is being constructed on the 
Frederickhouse River which will provide a storage 
capacity of 300,000 acre feet. The Nova Scotia 
Power Commission commenced the construction of 
a 10,200-h.p. development at Cowie Falls on the 
Mersey River. 
THe New Year's Honours List. 

In addition to the various hames given in last 
week’s issue of ENGINEERING, on page 17, the New 
Year’s Honours List contained the following 
names in the naval and _ military sections. 
Engineer Vice-Admiral G. Preece and Mr. $V. 
Goodall become Knight Commanders of the Bath, 
while Engineer Rear-Admiral L. Turner and Major- 
General L. V. Bond become Commanders of the 
same Order. Engineer Vice-Admiral Preece has 
been Engineer-in-Chief of the Admiralty since 1936, 
and before that was Professor of Marine Engineering 
at the Royal Naval College, Greenwich. He is a 
member of the council of the Institution of Mecha- 
nical Engineers. Mr. Goodall has been Director of 
Naval Construction at the Admiralty since 1936, 
and is a vice-president of the Institution of Naval 
Architects. Major-General Bond is commandant 
of the School of Military Engineering, inspector of 


Royal Engineers, and commands the Chatham 
Area and Depot, Royal Engineers. We also 
may here mention that a baronetcy had been 


conferred on Sir Vernon Thomson, chairman of the 
Tramp Shipping Subsidy Committee and the Tramp 
Shipping Administrative Committee, and a knight- 
hood on Mr. T. F. Sibly, member of the Advisory 
Council of the Department of Scientific and Industrial 
Research. 


|desires to acquire premises by lease, a grant in 


respect of rent will be made for the first five years, 
as well as a loan free of interest for the first five 
years to cover the cost of renovation or adaptation. 
Loans towards capital requirements other than 
those in respect of premises, and contributions in 
relief of income tax and rates, will also be available. 
The Act further provides for loans for the acquire- 
ment and renovation of premises and for other 
capital purposes to be available to existing under- 
i so as to facilitate expansion, and thus 
afford additional employment. These loans will, 
however, be subject to interest from the start. We 
also understand that a Belfast and Northern Ireland 
Industrial Development Committee, which is not 
under Government control, has been formed to 
induce leading manufacturers in England and Scot- 
land to set up branch works in Northern Ireland 
as new industries. This committee, whose secretary 
is Mr. W. C. Pollock, South Park, Massey-avenue, 
Stormont, Belfast, will be pleased to place itself 
at the disposal of any engineer and to assist in 
every way possible to carry through the necessary 
application for assistance under the new Act. 


MINERAL Deposits IN TEESDALE AND WEARDALE. 


An account of the finding of important deposits 
of barytes, fluorspar and lead in Upper Teesdale 
and Weardale is contained in a report prepared by 








Professor Granville Poole, of the Mining Depart- 
ment, King’s College, Newcastle-upon-Tyne, and 
published recently by the Technical Advisory 
Committee of the North-East Development Board, 
Northumberland House, Northumberland-street, 
Newcastle-upon-Tyne, 1. The report states that 
there are very many deposits of barytes in Upper 
Teesdale, the largest being the Closehouse vein, 
about 1} miles north of the Lunehead mines. 
The outcrop here is about 2} miles in length, and 
it is believed that there may be some hundreds of 
thousands of tons of excellent barytes. While 
three or four baryte mines are being worked in the 
area investigated, deposits at Flushamea, Snaisgill, 
Bands, Force Burn and Birkdale are not being 
exploited, and that at Force Burn consists of a 
virgin vein of clean barytes 4 ft. to 5 ft. thick, 
and exposed by a waterfall for a depth of 30 ft. 
Fluorspar, the report states, abounds mostly in the 
higher parts of Weardale and Allendale, usually 
accompanied by lead ore. A company is developing 
several mines in the Weardale district, especially at 
Sedling, Black Dean and in the Rookhope Valley, 
but the shortage of blacksmiths, joiners and other 
skilled men, it is stated, is becoming a serious 
problem. On the other hand, plenty of unemployed 
miners are available. On the question of lead 
resources, Professor Poole believes that the two most 
promising ore deposits in Teesdale are at Coldberry 
and in the neighbourhood of Newbiggin Common, 
and it is interesting to note that an old mine at 
Coldberry has recently been reopened with promising 
results. It is thought that the best solution would 
probably be for a company with a good financial 
backing to take up all the leases and extract lead 
as well as barytes and fluorspar. In Weardale, 
however, a company is already more or less in 





| 


control and is developing its mines where possible. 
A conclusion arrived at by Professor Poole is that 


; | there appear to be definite prospects for the mining 
INDUSTRIAL DEVELOPMENT IN NORTHERN IRELAND. | of lead if modern machinery is employed. 


While the plight of the Special Areas in England 
and Wales is common knowledge, it is not so 
generally realised that the unemployed in Northern | 
Ireland number more than 90,000, in spite of the | 


THE WoRrtp’s SHIPBUILDING AND MARINE 
ENGINEERING. 


Statistics issued by Lloyd’s Register of Shipping 


excellent manufacturing facilities that are there | relating to the merchant ships of 100 tons gross 


available. 


It is to be hoped, however, that this/and upwards, which were under construction on 


position will be altered by the passing of the New | December 31, 1937, show that in the United King- 
Industries (Development) Act (Northern Ireland), |dom there was a decline of 59,209 tons in the work 


1937. This empowers the Government to issue a | 
loan free of interest for the first five years towards | 
the erection or purchase of factory premises, or a | 
loan subject to interest towards other capital | 
requirements. 


showed a substantial rise over the corresponding | tions towards income tax during the first five years|in the three leading countries abroad. The total 
month in 1936, the increase for the period from | 


| of 1,125,426 tons is made up of 143 steamers aggre- 
gating 606,242 tons, 98 motorships making together 
516,158 tons, and 15 steel sailing ships and barges 
totalling 3,026 tons. The tonnage of the shipping 
under construction abroad on December 31, 1937, 
namely, 1,774,758, was about 57,000 tons more 
than that in hand on September 30. Of the leading 
shipbuilding countries overseas, Germany retains 
first place with 369,354 tons, Japan follows with 
305,460 tons, Holland is third with 288,938 tons, 
and the United States fourth with 204,134 tons. 
In the United Kingdom, construction was com- 
menced upon 217,497 tons of shipping during the 
‘December quarter, and 223,496 tons were launched, 
these figures representing declines, as compared 
with the September quarter, of 1,060 tons in the 
shipping commenced and of 42,062 tons in that 
launched. On the other hand, similar figures for 
abroad were 496,153 tons commenced, and 550,533 
tons launched, showing, as compared with the third 
quarter of 1937, increases of 66,368 tons in the 
shipping commenced and of 140,381 tons in that 
launched. The vessels being built in the world’s 
shipyards on December 31 last included 4 steamers 
and 38 motorships, each of between 10,000 tons and 
20,000 tons; two steamers and 5 motorships 
each of between 20,000 tons and 30,000 tons, and 
four steamers all exceeding 30,000 tons. The total 
horse-power of marine engines, either under con- 
struction or being installed on board sea-going 
vessels on December 31, 1937, was 2,903,786. 
This was made up of 435,325 i.h.p. representing 
steam reciprocating engines, 604,025 s.h.p., the 
aggregate for steam turbines, and 1,864,436 i.h.p., 
the total for oil engines. Great Britain and Ireland 
led with 1,034,076 h.p., Germany was second with 
441,794 h.p., Japan third with 271,225 h.p., Holland 
fourth with 255,614 h.p., Sweden fifth with 176,975 
h.p., and Italy sixth with 152,170 h.p. All other 
countries were responsible for totals of less than 
150,000 h.p. 








THE PHYSICAL SOCIETY’S 
EXHIBITION. 
(Continued from page 22) 

ConTINUING our account of the principal items 
shown at this exhibition we may first refer to those 
of Messrs. Igranic Electric Company, Limited, 
147, Queen Victoria-street, London, E.C.4, which 
included a range of motor controllers for machine- 
tool work. Of these we may mention the four-speed 
controllers for pole-changing squirrel-cage motors 
up to 3 h.p., these controllers being made in three 
different types. One design is a cam-operated 
controller incorporating reverse-current braking. 
It is operated by a shaft extension, which actually 
consists of an inner shaft working inside an outer 
tube. The latter has four positions corresponding 
to the four speeds and the inner shaft has three 
positions corresponding to “run,” “off” and 
“ brake.” The desired speed is set by turning the 
outer tube, the control of the motor then being 
effected by a lever fixed to the inner shaft. If 





desired, the speed can be changed without bringing 
the starter handle to the “ off” position. Another 
type gives a control similar to the above but is 
made in two separate units, one of which is a four- 
speed controller operated by a single lever, while 
the other incorporates the starting and braking 
switch. In the third type the four speeds, stopping 








and braking are obtained from a single operating 
shaft. 

The firm’s low-voltage lighting equipment, known 
as the Lo-Vo-Lite system, was shown in three 
forms, one of which is specially suitable for drawing- 
office lighting. The units, which are intended tc 
be mounted near the top of the drawing board, each 
carry two swivelling and articulated arms. At the 








in hand as compared with the figures for Septem- 
ber 30. The statistics, which are contained in the|of the board the draughtsman can work with 
quarterly shipbuilding returns for the last three | practically no shadows. 
. months of 1937, indicate, however, that the total | single-phase step-down transformer, the primary 
A grant, equivalent to the annual | for December 31, namely, 1,125,426 tons, is greater | of which is connected to the mains while the secon- 


value of the site on which the premises are or will| by 161,784 tons than the figure for December 31, 


be erected, may also be made for a maximum period | 


of twenty years, while other facilities are contribu- 





1936, and is, moreover, very considerably in excess 
of the aggregate tonnage now under construction 





ends of the arms is a reflector containing a 12-volt, 
18-watt lamp and by setting these at each side 


A moulded base houses a 
dary is connected to the lamps. Two fuses and a 


double-pole tumbler switch are included in the 
primary circuit. Somewhat similar units with 
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Fig. 8. 
Company, LIMrreD. 


secondaries wound for either 12 volts or 25 volts, 
and rated at either 48 watts or 100 watts, were | 
also shown, these being primarily designed for 
machine-tool lighting. 

Other items which may be mentioned were 
marine-type circuit breaker for feeder circuits, 
a high-speed counter of the photo-electric cell type, 
capable of counting articles at rates up to 5,000 per 
minute, and a reflector-type floor indicator for lifts. 
The latter can be used with any type of lift, including 
those operated hydraulically, and its object is to 
indicate the position of the lift cage continuously 
at each floor level. To operate it, two light sources 
are mounted on the cage, one below it and one on 
top. The indicators at each floor level are provided 
with apertures which pick up one or other of the 
light sources, depending upon whether the cage is 
above or below the indicator. The ray of light, 
after passing through the aperture, is reflected by a 
specially-designed mirror and projected on to an 
opaque screen at the front of the indicator. As 
the cage travels up and down the light beam on 
the screen also moves up and down, taking up 
a position corresponding to that of the cage. 

The only other exhibit of the Igranic Company 
to which we propose to refer is the solenoid- 
operated brake illustrated in Fig. 8, on this page. | 
Brakes of this type are suitable for use on machine | 
tools, conveyors, service lifts, small cranes and | 
hoists, and in other similar applications where small | 
reliable brakes are required for stopping or holding 
a load. Usually, the brake wheel is mounted on the 
shaft of the driving motor and the design of the 
brake enables a relatively large brake wheel to be 
used for the retarding torque developed. This | 
feature permits the use of a larger amount of lining | 
material and lower shoe pressure, resulting in| 
long and even wear of the friction surfaces. Moulded 
lining material is used, the lining being formed to 
fit the brake wheel and beir.g attached to the shoes 
by copper rivets, so that it can easily be renewed. 
Adjustments for braking torque, lining wear and 
shoe clearance are provided and are easily and 
quickly effected. The brakes, which are applied 
by springs and released electrically, are made for 
either direct or alternating current, the mounting 
dimensions of both types being the same. 

The most interesting item in the exhibit of Messrs. 
Foster Instrument Company, Limited, Letchworth, 
Herts, was a new high-speed recording pyrometer 
of the photo-electric type, designed particularly 
for indicating and recording the temperatures of 
moving bodies, such as ingots, billets, rails, &c., 
travelling to or from a rolling mill, when these 
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Fie. 10. 
temperatures exceed 800 deg. C. The apparatus 
comprises three units, viz., a transmitter, amplifier 
and recorder, all of which are shown in the photo- 
graph reproduced in Fig. 9, on this page. The 
transmitter, shown at the bottom of Fig. 9, contains 
a photo-electric cell, and the projecting tube is 
pointed towards the object the temperature of 
which it is desired to record. No focussing is 
required and the size and distance of the object 
do not affect the results, provided that the cone of 
vision is filled. A sighting device, however, is 
incorporated in the transmitter to ensure correct 
pointing. For normal purposes the transmitter 
may be situated up to 50 ft. from the amplifier, 
which comprises both the amplifier proper and the 
main unit supplying current to the single amplify- 
ing valve employed. This valve is mounted in 
such a manner that it can be replaced without 
recalibrating the equipment. 

For signalling or control purposes, a Resilia 
moving-coil relay is incorporated in the amplifier, 
the complete controlling or signalling equipment 
being capable of handling up to 5 amperes at 250 
volts. The control, or signalling, temperatures can 
be readily adjusted. The electrical zero of the 
system is indicated by a meter and a pilot light 
provided to show that the apparatus is in operation 
also serves to illuminate the zero indicator, In the 











INSULATION TESTER FOR TRANSMISSION LINES; Messrs. FERRANTI, LIMITED. 


equipment exhibited there were three signal lamps, 
coloured green, white and red, respectively, to 
indicate low, correct and high temperatures ; 
these lamps can be placed at any convenient distance 
from the amplifier. The recorder is of the strip- 
chart type, calibrated and scaled directly in deg. C. 
or deg. F. The chart speed can be changed either 
by hand or automatically, the automatic speed 
increase being effected by the passage past the 
transmitter of an object at a definite minimum 
temperature. The recorder movement is of the 
moving-coil type, of particularly robust construction, 
and is damped to give a full-scale deflection in 
about one second. Calibration of the equipment is 
effected at the makers’ works and need not be 
checked on site by an optical pyrometer or other 
temperature-measuring instrument. We  under- 
stand that, under industrial operating conditions, 
where the temperature of the instruments may 
vary from 15 deg. to 50 deg. C., and the fluctuations 
in the mains voltage may be + 25, the error in 
the temperature record will not exceed + 5 deg. C. 
at any point on the scale. 

In addition to a selection of electrical instruments, 
aircraft instruments, relays and self-starting syn- 
chronous motors, Messrs. Ferranti, Limited, Hollin- 
wood, Lancs., showed the live-line tester illustrated 
lin Fig. 10, above, Its object is to determine 
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Fie. 11. Astatic VotTaGe-ReGuLATING RELAY ; 
Messrs. FerrRanti, LimrreD. 
the potential distribution along the insulator 


strings of overhead power-transmission lines, so 
that a faulty insulator can be detected and replaced 
before it has deteriorated to a dangerous extent. 
The instrument consists essentially of a small 
electrostatic voltmeter mounted on a long insulating 
stick and provided with testing spikes which enable 
the voltmeter to be connected across the insulator 
units. A condenser is connected in series with the 
voltmeter to increase its range and also as a safety 
measure, since the difference between the spark-over 
voltage and the full-scale reading of the voltmeter 
is not very large. Actually, this condenser is 
incorporated in the construction of the tester head, 
one electrode being formed by the lower spike and 
the other by a movable collar which is a sliding 
fit over the end of the testing stick. The capacitance 
of the condenser can be varied by moving the collar, 
thus changing the range of the instrument; two 
ranges from zero to 7 kV and from zero to 12 kV, 
are provided. The top spike is set so that the dis- 
tance between it and the lower spike corresponds 
to the distance between the centres of the insulating 
unit and it can also be turned through 90 deg. in 
either direction from the central position to enable 
the voltmeter to be kept vertical whether the insu- 
lator units are vertical or horizontal. Two exten- 
sion sticks are connected to the test head, and the 
operator holding the stick applies the spikes to the 
insulator under test, noting the voltmeter reading. 
It is pointed out that the equipment is safe in use 
since all the electrical connections are confined 
to the testing head and no earth wire is used. For 
complete safety and to obtain reliable results, 
however, testing should only be carried out in 
dry weather. 

The only other exhibit of Messrs. Ferranti to 
which we can now refer is the astatic voltage-regu- 
lating relay incorporated in the control panel illus- 
trated in Fig. 11 above. The new relay is similar 
to existing types in that it comprises an electro- 
magnetic circuit with a movable iron plunger, but 
the design is such that the pull on the plunger for a 
given applied voltage is constant and independent 
of the position of the plunger over a wide range of 
movement. This effect is obtained by the design 
and construction of the magnetic and electrical 
circuits and by adjusting the voltage so that the 
magnetic pull on the plunger is just equal to its 
weight. Under these conditions, while the voltage 








remains constant, the plunger will remain in any 
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Fie. 12. ConcENTRATION RECORDER AND 
CONTROLLER ; MEsskS. NEGRETTI AND ZAMBRA. 


set position; if it is raised or lowered by hand 
it will remain in the new position without further 
movement. If, however, the voltage rises slightly 
the pull on the plunger increases and the plunger 
is pulled up so that it tilts a mercury switch just 
distinguishable below the three springs in Fig. 11. 
The switch is mounted so as to form a pendulum 
and the displacement of this serves to balance the 
extra pull on the plunger. If, however, the amount 
of tilt is sufficient, the mercury in the switch will 
make contact between a central electrode and one 
of the end electrodes, and this will start up a motor 
operating the voltage regulator in the required 
direction. The use of the astatic voltage relay, it is 
claimed, enables the automatic control gear for 
regulators to be simplified and also obviates the 
need for constant attention and adjustment which 
is normally required with voltage-regulating relays. 
The exhibit of Messrs. The Gas Light and Coke 
Company, Horseferry-road, London, 8.W.1, was 
designed to illustrate the automatic ignition of gas 
appliances, mainly by means of platinum catalysts. 
Recent work, it is understood, has enabled the 
difficulties formerly experienced in applying this 
method in practice to be overcome. An interesting 
feature of the exhibit was a working model showing 
the effect of the composition of the gas on the igni- 
tion process ; it was shown that the catalyst would 
glow over a wide range of mixtures but would only 
ignite the gas within certain limits. The practical 
application of this process was illustrated by a 
catalyst fitted to a gas fire. Other forms of auto- 
matic ignition demonstrated included a permanent 
pilot jet, the so-called “ flint,” and a hot wire. 
From among a number of interesting exhibits on 
the stand of Messrs. Negretti and Zambra, 38, 
Holborn-viaduct, E.C.1, we have selected for 
reference the concentration recorder and controller 
illustrated in Fig. 12, on this page, and the surface, 
or pipe, thermostat shown in Fig. 13, also above. 
The former has been designed to meet the de- 
mand in the chemical and other industries for 
a specific gravity or concentration controller, and for 
process control in mixing flow or chemical-treatment 
operations, where pressure and temperature are not 
normally the main factors to be controlled or 
recorded. In chemical-process applications, the 
ratio of combination, specific gravity or other ratio 
is converted into a pressure differential which will, 
of course, be very small. Actually, full-scale 
movement may be produced by a pressure differen- 
tial as low as 1} in. w.g. As an instance of the 
application to specific-gravity control, the instru- 
ment may be to give an equivalent range 
from 1-0 to 1-05 specific gravity or concentration, 
and static pressures up to 18 in. w.g. may be handled 
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AND ZAMBRA. 


conveniently. In an actual installation an instru- 
ment covering the specific-gravity range from 1-1 
to 1-2, and giving a control to within +0-001 
specific gravity, or +1 per cent. of the scale range, 
is being maintained. 

The instrument is operated by the difference in 
pressure between two standpipes, the difference 
being recorded and utilised for control. A large 
float in a float chamber containing a heavy liquid 
is actuated by a supply of compressed air to transmit 
the pressure difference from the standpipes, so that 
considerable power is available, although the initial 
actuating pressure is extremely small. The use 
of compressed air in this way also enables the 
instrument to be located at a considerable distance 
from the process chamber it controls. Fluctuations 
in the pressure of the compressed-air supply do not 
affect the accuracy of control, as both standpipes 
are subject to them. A setting dial on the instru- 
ment enables the process control to be adjusted to 
suit the individual operating conditions. Several 
interesting features are incorporated in the design 
of the mechanism, but space now available will not 
permit us to deal with these here. 

The pipe thermostat illustrated in Fig. 13 has 
been designed to provide a control switch to operate 
between predetermined temperature limits without 
the need for inserting a bulb into the pipe or cham- 
ber. As will be understood on reference to the 
illustration, the sensitive bulb which actuates the 
switch is clamped against the pipe, or against a flat 
surface, and is protected by a housing which also 
serves as a support for the bulb. The switch and 
the necessary operating mechanism are enclosed in 
the lower part of the casing, which is of strong 
construction for use in exposed positions and to 
withstand rough usage. The bulb itself, when 
applied to a pipe, is formed by inserting a piece of 
tubing and fitting in two end-pieces. Both the 
bulb and the pressure bellows with which it com- 
municates can be removed by undoing the clips, 
and the switch operated by the bellows can be 
adjusted for any setting and differential within its 
range, which may be anything from zero to 300 deg. 
F.; three ranges are provided between these limits. 
The minimum pressure differential for operation is 
5 deg. F., or +24 deg. from the setting point. The 
switch is intended to operate on pilot circuits in 
conjunction with a relay, but it will carry a current 
of lampere at up to 50 volts direct current, or up 
to 110 volts alternating current. At 220 volts 
alternating current, it can make and break a 
current of 0-5 ampere. 

Examples of the miniature ball bearings, which 
were referred to on page 737 of our 143rd volume 
(1937), were shown on the stand of Messrs. Inter- 
national Technical Developments, Limited, Thames 
House, Millbank, S.W.1, and aroused considerable 
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interest. Another exhibit which may be mentioned 
was the H.-C. vapour-proof snap-action switch, 1 
which consists of a thin beryllium-bronze diaphragm ‘ 
sealed between two hollow Bakelite mouldings. THE output of the British motor industry attained 
A plunger in the upper half displaces the diaphragm | a new record in 1987, and in the year ending Septem- 
by a movement of 0-002 in., and this causes contact | ber 30, the production of private cars showed an 
to be made in the lower sealed chamber. An initial increase of 10-4 per cent., while that of commercial 
pressure of 10 oz. on the plunger serves to make | vehicles increased by 9-8 per cent. The corre- 
contact and the contacts are opened when this | sponding increases in 1936, as compared with 1935, 
pressure is reduced by 2 0z. All contact surfaces | were 13-5 per cent. in the case of private cars, and 
are of silver and the switches will make or break | 16-7 per cent. in the case of commercial vehicles, 
one kilowatt. The firm also showed examples of | 80 that as forecast in this series last year there has 
).M.W. sensitive steel bellows which are made of a | been a slight check in the rapid rate of expansion. 
pile of thin corrugated dises electrically welded | Nevertheless, in view of the repeated prophecies of 
together along their inner and outer peripheries. | imminent saturation of the market for new, as 
An idea of their sensitivity can be obtained from | opposed to replacement, cars and the difficulties 
the fact that a bellows 10 cm. in diameter and 3 cm. | with which the industry has had to contend in the 
in length will change its length by 1 cm. with a| matter of increased prices and extended delivery of 
pressure difference of 0-02 atmosphere. Other |raw materials and shortage of skilled labour, 1937 
items exhibited were Schwaiger’s low-temperature | must be regarded as an eminently satisfactory year 
viscometer, which enables the viscosities of lubri-| for the motor industry. In spite of these adverse 
cating oils to be measured quickly and accurately | factors, the increase in production was accom- 
within the temperature range from 20 deg. to} panied, in the case of most manufacturers, by a 


Tue Moror Inpustry. 


20 deg. C., and extra low-temperature refrigerators | further increase in profits earned. 
giving temperatures down to — 65 deg. C., which | 

can be held constant over any period of time. 
This is achieved by employing a two-cycle refrigera- 
ting system, the first refrigerant being methyl | 
chloride and the second liquid propane. The final 
item to which we can refer was the D.V.L. scratch 
recorder which has been developed in the aero- | 
dynamics department of the Deutsche Versuchs- 
anstalt fiir Luftfahrt for recording minute exten- 
and contractions in structural members or 
other parts to which it may be clamped. In this 
instrument a diamond traces a record of any longi- 
tudinal movement applied to it, on the surface 
of a glass ring 25 mm. in diameter, which is rotated 
at a known speed. The width of the record is 
of the order of 3 » or 4 p, but it can be magnified | 
by 200 diameters and still give a very fine trace. 
These recorders can be used for a great variety of | 
measurements, such as acceleration, pressure varia- 





sions 


tions, vibrations, &c. 

On page 329 of the previous volume of ENGINEER- 
mina, we illustrated and described the Chilowski | 
light relay, in which an electrical circuit is opened 
or closed by the difference of pressure in a mixture 
of hydrogen and chlorine gases contained in a closed 
capsule. The pressure is low when the capsule 
is exposed to light, since the gases then combine 
to form liquid hydrochloric acid, but rises when the 
light fails, as the chemical combination then ceases. 
The means whereby this phenomenon is utilised | 
to light electric lamps when darkness falls were 
explained in the article above referred to, and our 
reason for mentioning the matter again is that a 
number of these relays formed part of the exhibit 
of Messrs. Venner Time Switches, Limited, Beverley- 
way, Kingston By-Pass-road, New Malden, Surrey. | 
This firm, as stated in the previous article, 


has | 
acquired the rights for this relay for the whole | 
of the British Empire, with the exception of Canada, 
and has been developing it mainly for the control | 
of street lighting. Another exhibit of the firm was | 
a system of pilot-wire relays designed for use where 
a centralised control of street lighting is required, | 
so that switching on and off can be done from a 
central position when the need arises. It is stated 
that with this system it is impossible for the relays 
to get out of step since, once the switching has 
been started, either by hand or by time-switch 
control, the operation will be completed and the 
mechanism will stop in a position ready to receive 
the next impulse from the pilot line. The remaining 
exhibit was a master control clock fitted with a| 
light slot attachment on the pendulum bob, together | 
with a contact device with a 60-seconds relay. 
It has been developed to meet the requirements of 
the Electricity Supply (Meters) Act, 1936. 
(T’o be continued.) 











Launcn or Iranian ScupsMaaines.—Three ocean 
going submarines were launched on November 20 at the 
Cantiere Navale Triestino shipyard, at Monfaleone, of 
Messrs. Cantieri Riuniti dell’ Adriatico. The vessels, 
which were all for the Italian Navy, were named the 
Marchello, Dandolo, and Mocenigo. They were built in 
five months and their designed speed is 17 knots on 
the surface and 8-5 knots when submerged. They 


carry eight 2l-in, torpedo tubes and two 3°9-in, guns 


Employment figures, which include employment 


in the cycle and aircraft industries, are shown in | 


Table I. Between July, 1936 and July, 1937, 
there was an increase of 11-9 per cent. in the 
number of insured workers in the group, and in so 
far as this figure exceeds the percentage increase in 
the output of the motdr industry, it may be taken 
that the rise is accounted for by further expansion 
in the aircraft industry. As pointed out last year, 
the aircraft industry accounted for approximately 
10 per cent. of the group in 1930, 9-4 per cent. in 








Tasie I.—Employment in Construction of Motor Vehicles. 
Cycles and Aircraft. 

Ye Number | Number | number Index 

_ Insured Unem- Employed*| 923 

; ployed. —9 100. 
| 1923 191,830 16,108 175,722 100-0 
| 1927 232,860 18,339 214,531 122-5 
1928 4,330 22,015 212,815 121-1 
1929 245,410 17,614 227,796 129-6 
1930 247,140 40,647 206,493 117-5 
1931 251,320 57,462 193,858 110-3 
| 1932 252,080 55,779 196,310 111-7 
1933 261,720 44,168 217,552 123-8 
1934 271,530 28,819 242,711 138-1 
1935 285,830 26,538 vz 147-6 
1936 330,500 19,705 05 177-5 
937 369,720 17,014 352,706 200-7 


* The figures given for the number employed are obtained by 
subtracting the number unemployed from the number insured, 
since the official figures for actual employment are only published 
for June of each year. 

1933, and 9-8 per cent. in 1934. The figures for 
1935 are now available, and these show that employ- 
ment in the aircraft industry in that year amounted 
to 35,032, or 12-3 per cent. of the group; 1935, 
however, marked only the beginning of the rapid 
expansion in the aircraft industry, and it is certain 
that this percentage will have shown a further 
increase in 1936 and 1937. In spite of the increase 


in the total number insured, the number unemployed 


Tasie Il.—Output of Cars (Number) 





1927* 1933* 220,779 
1928* 1934* 256,866 
1929". 1935*... 311,644 
1930*. 169,669 1936*... 353,743 
1931* 158,997 1937* 389,633 
1932* 171,244 


* Year ending September 30 


| fell by 2,691 to 17,014, the lowest total since 1923, | 


when the total number of insured workers amounted 
to only 191,830, or slightly over half the 1937 
figure. The index of employment for 1937, on the 
basis of 1923 100, was thus 200-7. 

Private Cars.—The revised figures for private-car 
production (as published by the Society of Motor 
Manufacturers and Traders, Limited, in their annual 
review) are given in Table LI for the years ending 
September 30, 1927, onwards. 

The year was marked by no startling new models 
or important changes in body design, and it appears 
that manufacturers are tending to introduce changes 
gradually, rather than attempting to produce 
entirely new models for the Motor Show, a develop- 
ment which should tend to spread demand more 
evenly over the year. The fact, however, that 
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manufacture, still tends to encourage purchasers to 
defer buying new cars until after the Show, but in 
view of the fact that in the absence of the Show 
there would undoubtedly be heavier buying in the 
spring than at other times of the year, some 
encouragement in the autumn is probably desirable. 

The models displayed at the Motor Show, held in 
October, 1937, at Earl’s Court for the first time, 
showed a tendency towards the four-cylinder 
engine with its comparatively low fuel consumption. 
The disadvantages of the four-cylinder, as opposed 
| to the six-eylinder, engine in connection with noise 
| and lack of smoothness have been largely overcome 
by the use of rubber buffers as engine mountings. 
The new models are also marked by the more or less 
general introduction of independent front-wheel 
suspension. The Show was also notable for the 
first Diesel-engined private car to be put into 
production in this country. The price is consider- 
ably higher than that of the corresponding petrol- 
driven model, but it is claimed that the lower 
running costs will offset this in two years. No 
| doubt the initial cost would also be reduced if the 
| car should prove a success and create a substantial 
demand. 

As was forecast in this series last year, there has 
been a more or less general increase in price in the 
case of low horse-power cars, though prices in the 
| medium horse-power class have for the most part 
|remained unchanged. On the average, however, 
| the 1937-1938 prices are not more than 5 per cent. 
|above those of 1936-1937, and, as stated in the 
| previous article in this series, it appears probable 
| that raw material costs have reached their peak. 

Exports of complete private cars and chassis are 
shown in Table ILI. The figures for 1927 are 


Taste III.—United Kingdom. 





Exports of Private Cars. 


Complete 










Year. Cars Chassis. Total. 
} 1927 .. 16,139 13,364 29,503 
1928 18,192 7,988 26,180 
1929 .. 23,891 9,901 33,792 
| 1930 .. 19,226 3,983 23,209 
1931 . 17,104 1,888 18,992 
|} 1982 . 26,942 4,855 31,797 
|} 1933 .. 33,802 7,226 41,028 
|} 1934 .. 34,877 9,030 43,907 
44,193 10,327 | 
1936 .. 51,173 13, 
| 1937*.. 52,300 24, 15% 





| 1935 . 
* Estimate (basis 11 months). 


estimates, since it is not possible to distinguish 
accurately between exports of cars and commercial 
vehicles in that year. It will be seen that the total 
exports of complete cars and chassis increased in 
1937 by about 18 per cent., practically the whole 
of the increase being accounted for by chassis. 
Approximately 87 per cent. of total exports went to 
Empire countries, Australia and New Zealand alone 
accounting for nearly 50 per cent. of the total. In 
certain European countries, complaints have been 
made of, lack of interest on the part of British 
manufacturers, of delay in making deliveries, and 
of the unsuitability of British cars for the local 
roads. While it is true that the average prices 
obtained in the export markets are considerably 
| lower than those ruling at home, so that there is little 
|inducement to manufacturers to develop exports 
as long as home demand continues to expand, such 
|expansion cannot continue indefinitely, and it is 
| extremely difficult to develop exports rapidly to 
a market which has been neglected for a number of 
years. 

Table IV, opposite, shows exports of private cars 
from the principal countries. Owing to the absence 
| of Italian figures it is not possible to make a com- 
parison of the British percentage of the total in 
the last two years, but comparing 1937 with 1934, 
the British share of total exports has shown little 
change, increasing from 16-9 per cent. to 17-3 per 
jcent. It will be seen that all countries showed 
a considerable increase in exports, and the most 
|notable feature of the Table is the very sharp rise 
in exports from both Germany and Italy, whose 
| totals for 1937 were very much above those of any 
| previous year. In both cases a substantial propor- 
| tion of the total exports was accounted for by low 
| horse-power cars, a field in which British manufac- 
| tures have hitherto been supreme. It is, however, 





second-hand values are based largely on the year of |! very doubtful whether these large increases in 
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exports on the part of either Germany or Italy | result in a decrease in the average annual mileage 


could have been achieved in the absence of substan- 
tial government subsidies. An additional factor in 
the case of Germany is that a considerable propor- 


increase in exports represents the only method by 
which General Motors, of which Adam Opel A.G. 
is a subsidiary, can transfer profits out of Germany. 
There is, therefore, an inducement to the company 








and a consequent increase in the life of the car. 
Net 


| 50 per cent., in 1937. 


| 














TaB.Le [V.—INTERNATIONAL Exports oF PrIvATE Cars. 

1930. 1931. 1932. 1933 1934 1935. 1936. 1937.* 

Pek wu i PON _ | 

| 
United States .. 153,088 80,430 40,657 63,754 143,916 172,572 | 179,957 213,872 
Canada .. 28,842 9,282 9,800 15,828 $1,274 47,502 | 42,361 | 46,150 
United Kingdom | { 18,992 31,797 41,028 43,907 54,520 64,765 | 76,458 
France 20,269 17,406 | 23,242 21,288 16,054 | 17,657 | 22,360 
Italy : 10,686 4,544 | 6,793 8,850 t t | 26,044 
(Germany | 7,782 8,860 | 10,844 10,994 21,140 29,091 | 55,548 
Total | 248,786 147,441 113.064 | 161,489 260,238 311,878 | $33,821 | 440,432 





s Estimated on basis of 11 months for U nited Kingdom, 9 montis for Italy and the United States, 8 months for France and 


Germany, and 6 months for Canada. + Not available. 


to increase exports, even if this means selling at a 
price very much below that ruling in the home 
market. 

Turning to the home market, there was a satisfac- 
tory increase in home registrations of private cars, 
as shown in Table V, though the increase was again 
considerably below that of the previous year. 
During the last three years the annual increase in 


TaBLe V.—Home Registrations of Private Cars. 
(September Census.) 
1927 ... 800,112 1933 ... ... 1,226,541 
1928 ... 900,557 1934 ... .. 1,333,590 
1929 ... 998,489 1935 ... ... 1,505,019 
1930 ... .. 1,075,081 1936 ... .. 1,675,104 
1931 ... -- 1,103,715 1937*.. .. 1,706,194 
1932 ... .- 1,149,231 
* Licences current at end of August. 
home registrations, which approximates to the 


number of new car owners, has been as follows :— 
1934-1935, 171,429; 1935-1936, 170,085; 1936- 
1937, 31,090. Actually, owing to the fact that the 
yan Census figure is not yet available for 


1937, the figure given for the increase in registra- 
TaBLE VI.—United cingtm. Dainget gene Cars. 
Year. ‘ em Chassis. Total. 
1927 . 18,194 6,918 | 25,112 
1928 .. 14,136 8,446 | 22,582 
1929 .. 11,416 10,104 21,520 
1930 .. 6,936 2,815 9,751 
1931 .. 1,235 883 2,118 
1932 .. 2,263 499 2,762 
1933 .. 2,997 $22 | 3,619 
1934 .. 10,155 696 | 10,851 
1935 .. 12,351 1,212 13,563 
1936 .. 11,368 775 12,143 
1937"... 18,136 700 18,836 





* Estimated (basis 11 months). 


tions in 1936-1937 is an underestimate, but even 
allowing for this, it is clear that there was a sub- 
stantial decline compared with 1935-1936. This 
decline in the number of new car owners must be 
ascribed largely to the rise in the cost of living, 
which has undoubtedly prevented a further reduc- 


tion in the minimum income necessary for car 
Tasie VII.—Production of Commercial Vehicles. 
1927*... 47,227 1933*... 65,508 
1928*... 41,525 1934*... 85,633 
1929*... 57,576 1935*... 92,176 
1930*... 67,807 1936*... 107,609 
1931°... 67,292 1937*... 118,116 
1932* 61,475 
° ‘Y ear ending September 30. | 
ownership. In fact, in the case of new car aa 


this minimum income has probably increased, i.e., 
if in previous years a family considered that they 
could afford a car on 4001. per annum, this figure 
may now have been increased to 4501. per annum. 
The effect on the replacement demand, however, is 
not likely to be appreciable, unless there is a further 
substantial rise in the cost of living, owing to the 
fact mentioned last year in this connection, that | 
when once a family has achieved the ownership of 
a car it is only with the greatest reluctance that it is 
abandoned. The replacement demand may, how- 
ever, be affected indirectly through increased laying 
up of cars during the winter months which would 








imports of complete cars and chassis are 
shown in Table VI, from which it will be seen that 
tion of the exports consists of Opel cars, and an /| there was a substantial increase, amounting to over 
A very important feature 
of the import position during 1937 was that sub- 
stantial imports were obtained from Continental 
| countries, particularly Germany and Italy, for the 
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spite of the 33} per cent. duty, indicates a substan- 
tial improvement in the competitive position of the 
Continental manufacturers. During the depression, 
Continental makers could not afford to introduce 
improvements or undertake the necessary amount 
of research, and thus fell behind British manufac- 
turers in technical efficiency. Recently, however, 
it has been suggested that British manufacturers 
have been tending to lose their advantage owing to 
the lack of stimulus through operating in a sellers’ 
market. Whether German competition is likely to 
increase, however, appears somewhat doubtful, 
since complaints are already being made of the 
inferior quality of German cars, due to the increasing 
use of substitute materials. 

In this connection it is interesting to note that 
the President of the Institution of Automobile 
Engineers recently called the attention of the 
industry to the necessity for increased research. 
He estimated the amount spent by the industry on 





t Excluding Italy. 


first time. There was actually little change in 
imports from Canada and the United States, which, 
in previous years, have accounted for by far the 
greater part of total imports, and the whole of the 
increase in 1937 was accounted for by Germany 
and Italy. This development is of importance, 
because it shows that import competition is no 
longer confined to high-powered cars which consti- 


Taste VIII.—Home Registrations (United Kingdom). 
(September Census.) 


1927 ... 405,009 1933 ... 509,443 
1928 ... 428,920 1934 ... 537,716 
1929 ... 458,019 1935 ... 562,627 
1930 ... 481,893 1936 ... 593,943 
1931 ... 481,378 1937*...° 606,491 
1982 ... 490,551 


* Licences current at end of August. 


TaBLe IX. —United 8 Net Imports. 





| 








research at 300,000/. per annum, and pointed out 
that the Government had offered to assist with 
grants in proportion to the amounts subscribed by 
the industry. With regard to the future trend of 
imports, some anxiety has been expressed that the 
United States might press for a reduction in the 
existing British duty in connection with the present 
negotiations for a trade treaty between the two 
countries. 

Commercial Vehicles.—The United Kingdom pro- 
duction of commercial vehicles is shown in Table VII 
and, as already stated, there was a satisfactory 
increase in 1937, amounting to 9-8 per cent. 
The adverse effects of restrictive legislation on 
further expansion of the industry have again been 
apparent. On the passenger side, the number of 
vehicles has been stabilised and the only new 
avenue lies in the substitution of ’buses or trolley- 
*buses for trams. It appears that annual sales of 
passenger-carrying vehicles are likely to settle down 
between 6,000 and 7,500 per annum. The total 





























Year, | Complete. | Chassis. Total. number of such vehicles in use is slightly less than 
| ghtl 
—__—_—__ : —- 50,000, to which may be added a further potential 
1927 oe 93 6,148 | 6,242 10,000 as replacements for trams, while the average 
om “| = vores =| «(take | life may be put at 8 to 10 years. The control of 
1930 aa 37 1,490 1,527 vehicle mileage on the passenger side has encouraged 
1981 ‘| 50 1,440 1,490 | operators to enlarge carrying capacity, and there 
1932 ‘ 12 | 297 309 B ° _ 8 — 
1933 20 | 871 | 400 has been a gradual rise in the average number of 
— ’ a | & 1,037 | seats per vehicle for new “buses. This preference 
1936 e 295 | 2,405 | 2\700 | for larger vehicles has tended to encourage the 
isere i het os neon 11% | production of Diesel-engine driven "buses. 
. * Estimate (basis 11 months). fe... the _— —. ~ rete up weston rate — 
. . y. . ear, there has n an expansion in the sales 
Tapie X.—Unit . Exporte. we 
3 amie S.— United Kingiam. Esporte of middleweight vehicles, though lightweights under 
Year. Complete. | Chassis. Total, l ton, and heavyweights over 23 tons, have for the 
Re, mn hibis _ Co most part failed to expand. In general, the 2 to 
1997 1.784 ans | pn 24-tonner is tending to become the haulier’s vehicle, 
1928 | ss 1437 4923 | 41960 and the 1 to 2 tonner that of the ancillary user, 
1929 .. me 2,636 | 5,583 8,219 though there is, of course, still an appreciable demand 
1930 .. 1 8,488 3,059 6,545 : : : 
1931 | r 2023 «| = 3.297 5/320 for specially- built heavy vehicles for the transport 
1932 .. a 2,017 6,365 8,382 of liquid in bulk, chilled meat, and other special 
1933 .. “e 2,290 8,374 10,664 loads 
1934 .. ..| 2,867 | 11,875 | 18,742 ° 
1935 .. m- 2,251 | 11,484 18,685 The total home registrations, which are shown in 
1936 .. pe 3,378 13,545 16,923 Table VIII k ey: d by 2 
1937*.. ] gone 17,104 21,014 able e Ay. any mene Ae rease » oA per 
a tt sé entt., though actually, as with private vehicles, this 
© Estimate (basis 11 months). figure is probably a slight underestimate. 
Taste XI.—InrernatTionaL Exports oF Cosrmncnas VEHICLES. 
Ae baal ae a y wat ve 7 Tie 
1930. | 1031. | 1932. 1938. . | 1935. | 2986 | 1937.* 
ary Gigi. te tere yy" | ie 
United States ..| S542 | 47,751 | 24,885 43,277 | 92,397 93,811 | 105,709 | 164,493 
Canada... ..| 15,711 | 9282 | 2,734 4,575 12,004 16,738 13,219 | 22,604 
France .. oe 5,764 2,416 1,800 2,219 | 3,682 | 2, 3,678 6,247 
Italy 3,000 | 1,251 245 684 575 | t t 8,949 
Germany 1,983 | 3,280 2,165 2,506 2,250 3,765 6,423 10,692 
United Kingdom 6,545 | 5,820 8,382 10,666 | 13,742 | 13,686 16,928 | 21,014 
Total 117,545 69,250 40,161 63,925 124,740 | 135,590t | 146,042¢ | 233,990 
| 











° + Estimated on basis of 11 months for United Kingdom, 9 months for Italy and the United States, 8 months 
ble. 


Germany, and 6 months for Canada. + Not availa 


tute only about 12 per cent. of the total British 
market, and in which American manufacturers 
have had a considerable advantage owing to their 
very much larger domestic market. 

Although, as indicated above in connection with 
international exports, the increased imports from 
Germany and Italy must be ascribed in part to the 
export subsidies made available in those countries, 
the fact that the Opel 11-h.p. car sells in this 
country at 135/., and the Fiat 7-h.p. at 120/., in 





for France and 
t Excluding Italy. 

Net imports, shown in Table IX, increased by 
89 per cent., though the total for 1937 was still 
well below the average for pre-depression years. 
Exports, shown in Table X, increased by 24-2 per 
cent. to the highest figure yet recorded. As in the 
case of private cars, exports are largely dependent 
on Empire markets, which accounted for about 
73 per cent. of the total in 1937. Since 1934, 
British exports, expressed as a percentage of total 
exports from the principal exporting countries 



























































45 


shown in ‘Table X1, have fallen from 11-0 per cent. 
to 9-0 per cent. As with private cars, exports 
from both Italy and Germany showed a substantial 
increase, as also did exports from the United States, 
though in the latter case the figure for 1937 was 
still considerably below the pre-depression level. 

As regards the future for the motor industry, 
there is as yet no indication of a substantial fall in 


demand, though in both May and September, 1937, | 


registrations of private cars fell below the figure 
for the previous year, and it seems likely that 
home demand in 1938 must show some decline. In 
October, 1937, the first month of the industry’s 
year, new registrations of private cars declined by 
12°5 per cent. in comparison with the previous year. 
One uncertain factor is the effect which the recent 
price increases will have on demand. Since the intro- 
duction of the small car, on which the present pros- 
perity of the industry is largely based, the trend of 
prices has been steadily downward, so that there has 
in the past been no evidence to show the effect of a 
price increase on demand. It is true that the 
increases are not for the most part large, and in 
view of the general rise in the price level, the public 
is not likely seriously to question their justification ; 
yet taken in conjunction with the rise in the cost of 
living, the effect may be not only to reduce the 
number of potential new car buyers, but also to 
encourage existing owners to make their present 
car last for one more year. 

While the above considerations apply to the small- 
car class, in the case of higher-powered cars there 
has as yet been virtually no increase in prices, and 
sales are less easily influenced by changes in the 
cost of living. The most important influence in 
this case is probably the Stock Exchange trend, but 
while, in the short-term view, a continuation of the 
recent recovery may probably be anticipated, in 
the long term any substantial rise would appear 
unlikely. There can therefore be little doubt that 
the period of rapid expansion in the sales of motor | 
vehicles must now be regarded as at an end, and 
while there is no need to fear a substantial decline | 
in demand, some recession during the coming year 
is not unlikely. It is to be hoped that exports will 
continue to expand, but in this connection the | 
industry must make a special effort to develop | 
exports to non-Empire countries. 








NEW AIR LINERS FOR MESSRS. 
IMPERIAL AIRWAYS. 


Tuk first of the new high-wing cantilever monoplanes, 
14 of which have been ordered by Messrs. Imperial 
\irways, is now approaching completion at the works 
of Messrs. Sir W. G. Armstrong Whitworth Aircraft, 
Limited, Coventry. These machines, which we under- 
stand are the largest air liners yet built in this country, 
will have a speed of about 200 m.p.h. and will be 
capable of carrying 40 passengers and a crew of five, 
the latter consisting of a captain and first officer, 
wireless operator, and two stewards. The first machine 
has been named “ Ensign,” and the remainder will all 
bear names having the initial letter “ E.” The wing 
span is 123 ft. and the overall length 110 ft. 6 in., and 
the power plant will consist of four Armstrong-Siddeley 
Tiger IX engines each developing 810 h.p. at 
2,450 r.p.m., or a maximum of 880 h.p. when taking off. 
Che engines, which each have 14 radial air-cooled 
cylinders arranged in a double row, drive de Havilland 
three- bladed variable-pitch airscrews through reduction 
gearing. The Claudel-Hobson twin carburettors used 
are equipped with automatic boost control, arranged 
so that the maximum boost can be used in conjunction 
with a rich mixture when taking off. Ignition is by 
duplicate British Thomson-Houston magnetos, supply- 
ing two plugs in each cylinder. 

The wings, which are tapered both in plan and in 
thickness, are built up on a single box spar of corru- 
gated light-alloy sheet; oil-ccoling tanks are built 
into the wings. Flaps are fitted on the trailing edge 
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| mechanical pick-up requiring no slackening of speed. | Cojdfield, near Birmingham. Mr. Goodman, who was in 





of the wings between the ailerons and the fuselage to 
reduce the landing speed. The ailerons are of the | 
Frise type, of metal construction with fabric covering, 
and are mass balanced. The fuselage is of light-alloy | 
oval monocoque construction. Retractable under- | 
carriages, due to the designer, Mr. J. Lloyd, are fitted 
on each side of the fuselage, and are understood to| 
be the largest made so far. A photograph of one of | 
them is reproduced on this page. The wheels, shock | 
absorbers, and other components of the undercarriages | 
travel backwards and upwards into the engine fairings 
behind the main-plane spar, the rear struts folding up 
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| to enable this to be done. They are operated hydrauli-| there had been heavy rain during the previous week. 
cally, power for the purpose being supplied by a| The condition of the track generally was up to the 
| Lockheed fluid pump. Dunlop wheels and brakes | standard required for a line of this character, except that 
| are fitted and the tyres are 75-6 in. in diameter by| the super-elevation on the curve, which should have 
26 in. wide. The wheel brakes are operated pneu-| been 2 in. throughout, was poorly maintained and 
matically and have differential control. for 350 yards preceding the first mark of derailment 

According to the estimated performance, the/ varied from 2 in. to as little as § in. at one joint. 
maximum speed of these machines will exceed| Evidence was given that the curve is on boggy founda- 
200 m.p.h., the cruising speed being 160 m.p.h. The} tion but not unduly difficult to maintain. The first 
normal flying range will be 500 miles against a 40-m.p.h. | mark of derailment occurred on the inside rail, crossing 
headwind or 760 miles in still air, but provision has} it diagonally in a distance of 26 ft. and deepening 
been made for the carriage of extra fuel which should | throughout its length. Beyond this, chairs on both 
sides of the line had been broken, apparently by a 
single pair of derailed wheels, after which there was 
more general derailment and the track had burst 
outwards and been destroyed. 

The driver’s statement, which the fireman practically 
confirmed, was that he shut off steam about a mile 
from the bottom of the dip and was travelling round 
the curve at 40 to 45 m.p.h. when he heard a “* bumping 
and grinding noise ’’ behind the tender, saw the coaches 
“bumping up and down and leaning over to the 
outside.” He applied the brake, lightly at first. 
Immediately afterwards the coaches broke away 
with a violent snatch and simultaneously he felt the 
tender derail. An experienced engine crew from a 
different shed gave evidence of bad riding on this and 
another neighbouring curve, which they had reported 
to the ganger a few weeks previously, and there had 
also been a report from a third driver in the previous 
February, which had been forwarded to the District 
Engineer, who had taken the matter up. With regard 
to the vehicles, the locomotive and tender had done 
17,000 miles since last repair out of a probable 70,000, 
and were in good condition. The intermediate draw- 
bar spring, however, though tightened up to correct 
length, expanded when released only yy in. to 7} in., 

instead of the correct 8in. There was, therefore, rather 
}more play between engine and tender than should 
| have been the case. The leading coach, a London 
| Midland and Scottish bogie composite, with steel 
| underframe, had been in service for three years since 
its last overhaul, but the limit of permissible running 
wear, though closely approached, had not been exceeded. 
Under L.M.S. practice, coaching overhauls are not 
based on time or mileage, but on the result of monthly 
|examination. No indication was found that any 
damage to the train had caused, and not resulted from, 
| the derailment, but the left trailing rail guard of the 
tender was lying 78 yards to the rear of the first mark of 
derailment, the bolts holding it to the frame having 
| sheared. 

Major Wilson is, in fact, unable to determine defi- 
nitely the cause or causes of the accident. Experi- 
|ments with train and track reproducing as nearly as 
| possible the conditions of August 20, at speeds up to 
47 m.p.h., engendered nothing like dangerous distur- 
bance of the vehicles, though they did show that each 
increase in speed from the 35 m.p.h. first tried, resulted 











increase the range to 1,000 miles against a head wind. 
The fuselage is arranged with the control room right | 
forward, complete dual control being provided. Aft lin a definite augmentation of oscillation. However, 
of the control room and wireless compartment is the from the position in which the tender wheel guard was 
passenger accommodation, which is divided into four | found, he thinks it probable, contrary to the engine- 
cabins for service on the European air routes and into | men’s evidence, that the tender leading wheels derailed 
three cabins for the longer Empire routes. The | first on the inside of the curve, due to the combined 
= h.. Se Bm oe = effect of the uneven super-elevation and the low com- 
. ner a, Se — y> : ression of the drawbar spring, and that the trailin 
flight hold. The estimated total weight of the machine Seeste seth « Song ee ped by the pressure » 
fully loaded is approximately 21 tons, of which 12-3 tons | 5). leading coach, and burst the track. He recom- 
is accounted for by fuel, passengers, cargo, &c. mends, firstly, that the special observation of the 
= curve, introduced after the accident, should be con- 
tinued, with a view to lifting and reballasting the line 
THE MELTON CONSTABLE if undue attention to correct level and alignment is 
RAILWAY ACCIDENT. found necessary; secondly, that all cases of bad 
= ; riding should be reported by drivers, not to the ganger, 
To arrive correctly at the cause of a derailment is but to their own headquarters, as such reports are 
lines rule an extremely difficult task, and the Melton | often of considerable value to the responsible engineer 
Constable accident, = which Major G. R. S. Wilson's in charge. Lastly, he suggests that more frequent 
report to the Minister of Transport has recently been | ..amination of engine and tender intermediate draw- 
published, is no exception. On August 20 last, the | har springs, with tension removed, may be desirable. 
8.52 a.m. train from Leicester to Norwich, over the , 
Midland and Great Northern Joint Railway, left 
Melton Constable on the final stage of its journey 
14 minutes late. There were 21} miles of single line 
to be covered, worked on the tablet system, but with 

















Tue Late Mr. J. Goopman.—It is with regret that 
we record the death of Mr. Joseph Goodman, which 
took place on December 22, 1937, at his home in Sutton 


The gradients are mainly favourable, so that a time|his fifty-fifth year, was chief engineer of the trans- 
allowance of 30 minutes presented no difficulty to the | former department at the Witton Works, Birmingham, 
fairly powerful London and North Eastern Railway | of Messrs. The Generali Electric Company, Limited. He 
4-4-0 locomotive in charge. There is no indication |Tteceived his early training at Faraday House, and, 
of any attempt to make up time, but 2} miles from | *ftet gaining workshop experience, joined + staff of 
Melton Constable the tender and the three bogie pees The British Electrical Transformer Company, 
: - ‘ ; imited, whom he served for upwards of twenty years, 
corridor coaches which made up the train were com- eventually attaining the position of chief transformer 
pletely derailed on an easy right-hand curve, the | designer. It was in 1928 that he was appointed chief 
engine and tender parting from the coaches and coming | engineer of the transformer department at the Witton 
to rest 265 yards ahead. There were no casualties. Works, and he had thus held this position for some 
The site of the accident is in a dip, the curve itself, | mine years. He accomplished much valuable work in 


which has a radi f é ors ra mi : the transformer field, articularly in regard to the large 
nick ws of thrve-quarters of s mile, being transformers required for the Grid. He became an asso- 


mainly on the level, approached 1 both directions by ciate member of the Institution of Electrical Engineers in 
down gradients of 1 in 100. The dip falls to the level | }999, and of the Institution of Mechanical Engineers 
of the country beside the line, which at this point | jin 1910, and was also for many years a member of the 
is inclined to be marshy. A culvert is provided, but! American Institute of Electrical Engineers. 
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SELF-CONTAINED CENTRELESS GRINDING MACHINES. 


CONSTRUCTED BY MESSRS. A. 












Fie. 1. 


CENTRELESS GRINDING MACHINES. 


Tue photographs reproduced on this page show two 
centreless grinding machines of different sizes, both of 
which are made in types suitable for work of commercial 
accuracy and for precision work, respectively. The 
machines are constructed by Messrs. A. Scrivener, 
Limited, Birmingham, for whom Messrs. Alfred Herbert, 
Limited, Coventry, are agents. Both machines are 
entirely self-contained, including all electric driving 
and starting equipment, and are claimed to give high 
production at low cost and to combine accuracy with 
ease of operation. This latter feature is contributed 
to by the fact that all controls are centralised within 
easy reach of the operator. 

Fig. 1 shows the model 14 standard machine and 
Fig. 2 the model 2a machine, both of which are of 
generally similar design, except that the 2a model 
is larger and is of correspondingly heavier construction. 
The la machine is capable of handling straight-through 
solid work up to } in. in diameter by 18 in. long and 
straight-through hollow work up to 1} in. in diameter 
by the same length ; for plunge grinding its capacity 
is 1 in. in diameter by 3 in. long. Referring first to 
Fig. 1 it may be pointed out that the grinding-spindle 
housing, the control-wheel slide, the work-base seating 
and the wheel-truing slide are all combined in a well 
ribbed top casting, which is supported on a heavy 
rigid base divided internally by stiffening ribs into 
separate compartments for the main motor, pumps, 
starting gear, cutting medium tanks and work drainer. 
Large doors give access to these. The grinding-wheel 
spindle, which carries a wheel 12 in. in diameter by 3 in. 
in width and runs at 1,800 r.p.m., is of heat-treated 
high-tensile alloy steel and runs in plain bearings of 
special design, adjustment being effected without the 
use of split or taper bushes. End thrusts are taken 
by ball thrust races and provision is made for variations 
due to changes in temperature. Lubrication is effected 
by a circulating system having a pressure feed with a 
gravity return. The control wheel is 7 in. in diameter 
by 3 in. in width and its spindle is of the same material 
as that of the grinding-wheel spindle. The same type 
of bearings is also employed, positive end location 
being obtained by means of a double-thrust bearing 
at the rear end of the spindle. y 

The drive from the motor to the grinding spindle 
is by means of Vee-belts and the control wheel is driven 
through a two-speed gearbox provided with instan- 
taneous lever change-over from working speed to 
truing speed. A Vee-belt running on a three-step 
cone gives three speeds for both ranges. Special 
attention has been given to the design of the work 
rest, since much of the simplicity of operation depends 








SCRIVENER, LIMITED, 


ENGINEERS, 


BIRMINGHAM. 





on this unit. The workplate is of simple rectangular 
form and independent height adjustment is provided 
at each end. The guide plates are mounted on vertical 
pivots carried at the upper ends of steel guide arms, 
the latter being pivoted on horizontal shafts passing 
through the work-rest base. A particularly simple 
and effective method of adjustment to keep the faces 
of the guides parallel with the wheel face is provided. 
The guides can be set up individually to obtain the 
correct alignment and when the right setting has been 
obtained on the control side it is automatically main- 
tained so that the face of the guide plates is always in 
line with the face of the control wheel, irrespective of the 
diameter of the work. After wheel truing, the guide 
plates can be adjusted in pairs, both on the control 
and grinding-wheel sides of the work, by means of 
fine screws. It may be noted that the object of the 
springs fitted to the guide arms is merely to facilitate 
the making of adjustments ; they have no effect on 
the accuracy of the guide arm setting or working. Pro- 
vision is also made for swivelling the whole of the work- 
rest unit in a horizontal plane when required. 

On account of its importance for the maintenance of 
the high standard of accuracy claimed for the machine, 
particular attention has been given to the design of the 
wheel-truing device. The makers state that it is very 
rigid and smooth in operation, all bearing surfaces 
being of large area and accurately scraped by hand. 
The diamonds are carried by a swinging arm which is 
lowered between the wheels and traversed across their 
faces by hydraulic mechanism. The diamond holder 
is adjustable vertically, so that the diamonds can be 
traversed across the faces of both wheels along the 
exact line of contact of the work. The depth of cut 
is controlled by a handwheel and screw, the face slide 
being machined in the grinding-wheel head itself. For 
taper work the wheels can be trued for tapers up to 
10 deg. in either direction. The hydraulic traversing 
mechanism consists essentially of a double-acting 
cylinder and a hand-controlled reversing valve. By 
means of dual needle valves the rate of traverse can 
be finely regulated in a few seconds. 

The standard A-type machine is fitted with a lead 
screw and a large handwheel graduated to read in 
thousandths of an inch and the feed screw is fitted with 
a device to compensate for any wear in the nut. A 
plunge-feed lever, combined with a sizing dead stop, 
is built into the machine as standard, and may be 
instantly disconnected for setting or rapidly traversing 
the control head. The ejector is operated mechanically 
from the plunge-feed lever and ejects the work simul- 
taneously with the return stroke. It can be finely 
adjusted for use as an in-feed stop when plunge grind- 
ing, and the length of stroke can be varied by means of 


| a thumb screw in front of the machine. 
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Fig. 2. 


As previously 
mentioned, the hydraulic and cutting medium pumps 
are mounted in the base and are driven by a single 
Vee-belt from the main motor. The hydraulic pump 
draws oil from a tank, the oil being filtered on its way 
to the pump, which also supplies oil to the grinding- 
spindle bearings. Oil is supplied to the control-spindle 
bearings by a syphon lubricator and all other surfaces 
are supplied from nipples in accessible positions. The 
cutting medium pump is of the rotary-vane type. 
Cutting medium is drawn from a reservoir inside the 
machine and returned to the same through a settling 
tank. A deflector and chute guide the flow of the fluid 
to the work, the supply being controlled by a lever- 
operated three-way cock which is arranged to by-pass 
it when not required, thus avoiding back pressure on 
the pump. 

The precision machine, known as the No. 1s, is 
generally similar to the standard machine described 
above, but, in addition to the standard feed to the 
control head, a fine-feed mechanism is provided, having 
a handwheel graduated in ten-thousandths of an inch. 
When moving the control head for setting up, or when 
plunge grinding, however, the fine feed can be instantly 
disengaged. Adjustment is also provided for the 
elimination of backlash in the worm gear. Both the 
standard and precision models are designed for use 
with three-phase 50-cycle current at 400 volts to 
440 volts and the electrical equipment includes push- 
button controlled contactors, a balanced main motor 
of 5-h.p., and a control-wheel motor of }-h.p. 

The No. 2 standard machine, a photograph of which 
is reproduced in Fig. 2, is normally fitted with a 20-in. 
by 6-in. grinding wheel running at 1,200 r.p.m., and 
will take work up to 6} in. in diameter. In plunge 
grinding, work up to 6 in. in length can be handled with 
the standard wheels, or up to 8 in, in length with 
special wide wheels. The grinding wheel is driven by 
multiple Vee-belts from a 20-h.p. motor in the base 
and the control wheel is driven through a two-speed 
geared motor unit with lever change-over for truing ; 
the motor is of l-h.p. Five working speeds, ranging 
from 25 r.p.m. to 52 r.p.m., are available and are 
obtained by means of pick-off gears of heat-treated 
alloy steel running in an oil bath. The work-rest, 
wheel-truing device, feed mechanism and ejector are 
generally similar to those of the No. la machine, 
although of larger dimensions, and the cutting fluid 
and hydraulic systems are also similar, except that the 
pump can deliver up to 500 gallons per hour. The 
precision form of this machine, known as No. 28, is 
fitted with a fine-feed attachment capable of advanc- 
ing the control head by 0.0001 in. Both models of the 
larger machine are designed for the same current supply 
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as that for the No. 1 machines, viz., three-phase, 50- 
cycle current at 400-440 volts, although in all cases 


arrangements can be made to suit other supply systems. | of different characteristics varied with the intended 
machines are provided with automatic push- | service, but in general, seaworthiness was the first 


The No. 2 
button controlled contactors arranged for star-delta 
starting. 








THE SOCIETY OF NAVAL ARCHI- 
TECTS AND MARINE ENGINEERS, 
NEW YORK. 


Tue forty-fifth annual meeting of the Society of 
Naval Architects and Marine Engineers was held at 
the Waldorf-Astoria Hotel, New York, on November 18 
and 19, when 10 papers were presented and discussed. 
The programme covered a wide field, as will be seen 
from the abstracts which, following our usual practice, 
are appended. In addition to the papers summarised, 
Mr. Homer L. Ferguson, past-president, gave a descrip- 
tive account of ‘‘ The Mariners’ Museum,” established 
at Newport News, Virginia, by Mr. A. M. Huntington, 
of the Newport News Shipbuilding and Dry Dock 
Company, and liberally endowed, for the study of “ the 
culture of the sea and its tributaries, its conquest by 
man, and its influence on civilisation.” A feature 
which might be copied with advantage by the National 
Maritime Museum of Great Britain is a display of the 
hand tools formerly used by shipwrights, riggers, sail- 
makers, ropemakers, and other artificers concerned in 
the building and equipment of ships. 


Composite ConcreTe anp Woop BLocks For 
Dry Docks. 


The first paper was presented by Commander E. C, 
Seibert, U.S.N., and dealt with ‘“* Composite Concrete 
and Timber Blocking for Dry Docks,” as used at the 
Navy Yard at Bremerton, Washington, in place of the 
usual oak keel and bilge blocks. Timber for these 
having become increasingly difficult and expensive to 
obtain, the use of substitute materials was considered 
in 1928. Cast-iron proved to be too expensive ; com- 
posite blocks of structural steel and wood, and blocks 
of steel only, were found to deteriorate rapidly ; and 
built-up blocks of small planks were generally unsatis- 
factory. Eventually a block was designed, having a 
concrete base and an oak cap, and 286 were put into 
service at Puget Sound. The base measured 4 ft. in 
length, 2 ft. 4 in. height, and 16 in. in width, and the 
oak cap, of the same length, 14 in. in width and 13{ in. 
in height, was secured to it by steel straps and through- 
bolts. In use, the block rested on a concrete bearer- 
block 1 ft. 5 in. in width and was surmounted by a loose 
packing-block of timber, 6 in. in thickness. The service 
reports being favourable, other docks were similarly 
equipped, the dimensions being slightly modified as 
required, while retaining the same general design. To 
enable the composite block to be used in conjunction 
with the old-style wood blocks, tests were made of the 
compression of oak under the weight of a docked ship, 
and under the docking keels it was found to be 0 -459 in. 
with a load of 17-2 tons per square foot. Much of the 
apparent deformation was due to closing of the joint 
between blocks as the weight was applied. The 
distribution of the docked weight, as deduced in the 
case of the battleship Pennsylvania, was, on the main 
keel, 25 per cent., and on each inner docking-keel, 


30 per cent., the outer docking-keels taking the re- | 


mainder. From the data obtained, a compression of 
about 0-31 in. at 17-2 tons per square foot was accepted 
as applicable to the composite blocks. Their use, the 
author stated, had been attended with a high degree of 
success and economy. Some spalling of the concrete 
had been experienced, probably due to uneven contact 
with the bottom bearers, and a suggestion had been 
received in a report that a 2-in. or 3-in. wooden packing 
should be interposed between the block and bearer to 
obviate this. 


Unrrep States Coast Guarp Currers. 

The second paper in the programme, entitled 
‘ United States Coast Guard Cutters,” was presented 
by Commander Frederick A. Hunnewell, of that service, 
and described eight existing vessels of different types, 
together with a number of pa rol and picket boats 
and two proposed designs for vessels of 110 ‘ft. and 
316 ft. in length, respectively. The service was 
started in 1790 solely for revenue-protection, but since 
1915 has been incorporated with the life-saving service 
round the United States seaboard, and now carried out 
a variety of other duties in connection with navigation, 
immigration laws, the International Ice Patrol in the 
North Atlantic, fisheries and game protection, &c. 
For these purposes a fleet of vessels was now main- 
tained, consisting of 32 sea-going cutters, about 45 


| 
| 





| this results in greater metacentric height and a shorter 
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craft have been constructed, under Coast Guard super- 
vision, in the Navy Yards. The order of importance 





consideration, and was followed by speed, cruising 
radius, deck equipment for assistance work, and accom- 
modation. The practical limit of length was about 
300 ft., and of displacement about 2,400 tons, The beam 
was usually greater in proportion to length than in a 
mercantile vessel, giving greater stability, although 


| 


period of roll. Flush decks were usual, with a fairly 
high freeboard amidships and a bold sheer, but fore- 
castle bulwarks were customary to allow the faster 
cutters to be driven hard at sea. Raked stems and 
a pronounced flare, nearly vertical sides amidships to 
facilitate boat-lowering, and cruiser sterns were typical 
features of the lines, specimens of which were appended 
in the paper. 

Deck erections were now limited to the bridge and 
wheelhouse, wireless room, quarters for the command- 
ing officer, the necessary engine- and boiler-room 
trunks, and sometimes the galley and hospital. Other 
accommodation for the officers and crew was arranged 
below deck. Recent vessels had only a single mast, 
and shorter funnels were now fitted, as the steam- 
propelled ships usually had some form of mech- 
anically-assisted draught. Transverse framing was 
used in all vessels prior to the 327-ft. Alexander 
Hamilton class of 1936, but these were built with 
longitudinal framing, with satisfactory results. The 
author suggested 300 ft. in length as the approximate 
dividing line between transverse and longitudinal 
framing, but thought that certain advantages of the 
longitudinal system would probably cause it to become 
a typical feature of future cutter specifications. Steel 
was the usual material for vessels over 100 ft. in length, 
the smaller boats being of wood. Welding was being 
increasingly employed, a notable case being that of 
the Northland, built in 1927 for service in Arctic 
waters. 

The engineering history of the Coast Guard covered 
practically all methods of propulsion, steam reciprocat- 
ing engines with Scotch boilers being usual for the 
seagoing vessels from 1897 onward. The first Babcock 
and Wilcox watertube boiler was fitted in 1907, and in 
1908 one was fitted in conjunction with a stand-by 
Scotch boiler. Oil-fuel burning in the Service dated 
from 1910. In 1921 turbo-electric drive was fitted 
in the Tampa class, 240 ft. in length, and Diesel-electric 
drive in the Northland in 1927 ; but the turbo-electric 
system was reverted to a year later in the Chelan class, 
250 ft. long. Petrol engines were introduced in a life- 
boat in 1899, and were extensively used for patrol boats 
of the smaller types, but Diesel engines were fitted in 
the larger boats, and in some which originally had 
petrol engines. In 1932 geared turbines were first 
employed, in the Algonquin class, taking steam from 
watertube boilers working at 310 lb. per square inch 
and 200 deg. superheat ; and this drive was also used 
in the latest vessels, the 327-ft. twin-screw Alexander 
Hamilton class of 1937. In these, each unit consisted of 
a high-pressure and a low-pressure turbine, driving 
the propellers through double-reduction gearing and 
giving a speed of 20 knots. The oil-fired Babcock and 
Wilcox boilers supplied steam at 400 lb. per square inch 
pressure and 200 deg. superheat. | 








Burxixne tN Marine BoILers. 


Lieutenant John A. Hayes, U.S.N. (retd.), | 
contributed the third paper, dealing with “ Factors to | 


O-Fvew. 


registers. The value of boiler-control instruments 
depended on the state of maintenance, but an excellent 
check could be kept on combustion efficiency by 
observing the uptake gas temperature, which responded 
to both the cleanliness of the boiler and the proportion 
of excess air. An increase of about 40 deg. in uptake 
temperature meant a Joss in boiler efficiency of about 
1 per cent. The intelligent use of soot-blowers would 
keep the firesides of the boiler in a proper state of 
cleanliness. Careful use of the Orsat equipment was a 
help in obtaining efficient operation. presence of 
brown or black smoke did not always mean insufficient 
air; inferior atomisation, poor intermixture, and 
unconsumed oil particles striking cooling surfaces often 
caused black smoke even when excess air was present 
in considerable ntities. For best conditions the 
flames should be full, and bright orange in colour, and 
there should be only a wisp of smoke from the funnel. 


PROPELLERS AND PROPELLING MACHINERY. 

Mr. Walter E. Thau, of the Marine department of 
Messrs. The Westinghouse Electric and Manufacturing 
Company, contributed a paper on “ Propellers and 
Propelling Machinery: Mancuvring Characteristics 
during Stopping and Reversing,” in which were con- 
sidered the r.p.m.-torque characteristics of the prin- 
cipal types of propelling machinery in relation to 
the torque characteristics of the propeller under these 
conditions. The r.p.m.-torque characteristic, the 
author observed, varied considerably in different classes 
of ships, the peak torque required to stop the propeller 
ranging from nearly the fuli-load value in high- 
powered, high-speed, high-inertia ships to zero in the 
case of ships of low power and speed, and depending 
also on the propeller design. Curves derived from 
model testshad been published by Admirals Dyson 
and Robinson relating to the United States battleship 
Delaware, and also check tests made on the former 
collier Jupiter (now the U.S.S. Langley), and the 
author gave in the paper curves corresponding to the 
assumed actual conditions in the case of a ship like 
the Delaware. Comparative r.p.m.-torque curves were 
also given for a number of arrangements of engines, 
turbines, gearing and electric drives. All of these 
drives, the curves showed, ample torque- 
performance characteristics to overcome the torque 
requirements of the propeller. 

In the steam-mechanical drives all braking energy 
required to stop the rotating masses and to overcome 
the propeller-torque characteristics must be dissipated 
in the systems, and in the case of the synchronous- 
motor electric drive, in the motor windings. In the 
engine drive it must be dissipated in the engine ; and 
in the Diesel-electric and turbo-electric direct-current 
drives, using the voltage-control system, it was returned 
as regenerative power to the prime-mover generating 
set and was absorbed by the exciter auxiliary load and 
by frictional and other losses. The synchronous- 
motor drive and the engine drive had lower torque 
characteristics at the braking portion of the curve, 
but they had also the least stored energy to overcome, 
and therefore the stopping characteristics were good. 
The same applied in going astern, when either would 
apply the full-load torque. Turbine drives had excel- 
lent braking characteristics, but they had also greater 
stored energy to overcome. A reciprocating steam 
engine could be stopped and reversed too quickly, so 
that the propeller lost its hold on the water by cavita- 
tion. Considering the low inertia of the motor, the 
direct-current voltage-control system used in Diesel- 
electric tugboats gave the best net torque characteristics 


| be Considered in the Efficient Burning of Fuel Oil | of any form of propulsion ; but it had proved necessary 
| Afloat.” These the author summarised under 11 | to introduce magnetic drags or other devices to retard 
| heads, namely, selection of a satisfactory oil; heating | the rate of movement of the ahead-astern lever, to 
|to the temperature giving optimum viscosity ; com- | prevent loss of holding power of the propeller. 


plete atomisation of the oil ; complete intermixture of 
oil with air; a high furnace temperature, with good | 
brickwork and no leaks ; minimum excess air; no| 
flame impingement ; proper selection of sprayer plates ; 
no casing leaks ; clean boilers ; and careful adjustment 
of burners and registers. In referring to the use, for | 


| furnace linings, of plastic firebrick, which requires to | 


be thoroughly pounded into place and allowed to air- | 


|dry before firing, he recommended that vent-holes | 


should be made by pushing an }-in. diameter rod into | 
the plastic at intervals, to about half its depth. These 


| assisted vitrification and tended to minimise cracking | 


| when 


| was coming into use for the protection of water-screen 


harbour cutters, about 53 sea-going coast patrol boats, | 
some 90 local patrol boats, about 1,800 wooden picket | 


and other boats under 50 ft. in length, and sundry 
miscellaneous craft. Design was in the hands of the 
technical officers of the Coast Guard, and most of the 
boats were privately built, although some of the larger 


the burners were lighted. Baking-out the | 
plastic should proceed slowly at first, with a gradual 
increase of the firing intensity. Plastic chrome ore 


tubes. This material required to be pounded into 
place in small lumps between studs formed on the| 
tubes, and the surface should be left rough. 

Deposits in the burner atomisers had been found to 
result from the combustion of highly-cracked oils, and 
formed a collection of globules which eventually might 


and so requiring a higher air pressure to effect complete | 
combustion. Research and tests had established that | 
the dedosits could be obviated by suitable design of ' 


With the cross-compound turbine, in which the 
high-pressure rotor made 6,000 r.p.m. and the low- 
pressure 4,500 r.p.m., corresponding to 80 r.p.m. of 
the propeller, calculations showed that the propeller 
could be brought to rest in 13 seconds and to 50 per 
cent. of the full-astern revolutions in another 17 seconds 
from the time of steam admission to the astern turbine. 
Similar calculations, made in the case of the geared 
turbine with one Curtis and one Rateau wheel for 
ahead and the same for astern working, indicated 
that reversal from full-ahead revolutions to full-astern 
revolutions could be made in nine seconds. In actual 
service with this vessel (a tug) it was reported to have 
been done in approximately six seconds. The final 
curve adduced related to the liner President Coolidge, 
with twin-screw synchronous-motor, turbo-electric 
machinery of 26,500 total shaft horse-power, and 


| showed that reversal from 80 per cent. ship speed to 


25 per cent. propeller revolutions astern was accom- 
plished in 25 seconds. Evidently, the author observed, 


|the synchronous-motor system had ample charac- 
teristics for manceuvring, and there was no longer any 


| interfere with the spray, causing coarser atomisation | justification for using induction motors except in the 


rare cases when they might be selected for other 


reasons. 
(To be continued.) 
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THE JOY SNOW-LOADING MACHINE. 


Tue leisurely removal by hand of accumulations of 
snow in the streets of cities, while effective enough in 
the days of horse-drawn vehicles, is quite unsuitable 
for the congested motor traffic of to-day, and it is not 
surprising that mechanical methods are coming into use. 

recent example of a machine intended for removing 
snow is shown in the accompanying illustrations, 
Figs. 1 and 2. This machine is known as the Joy PL-15 
snow loader, the makers being Messrs. Joy Manufactur- 
ing Company, of Franklin, Pennsylvania, U.S.A., and 
it is being taken up in Great Britain by Messrs. Mavor 
and Coulson, Limited, Bridgeton, Glasgow. It will be 
realised from Fig. 2, in which the machine is shown 
transferring snow from a heap in the street to a lorry 
for removal, that it is capable of dealing with heavy 
accumulations, but it should not be assumed that it 
operates in this way only. On the contrary, the low 
and broad gathering scoop seen to the left of Fig. 1, 
enables a road with an even snowfall on it to be cleared. 
Thus the machine can be traversed to clear a road by 
depositing the load in a following lorry, or if traffic 
demands are urgent it can be run rapidly over the 
ground and deposit the snow in a heap at the side for 








MACHINE ARRANGED FOR SipE DIscHARGE. 


subsequent collection. This method is shown in Fig. 2, 
where a clear path for traffic is seen at the left. Snow or 
ice can be removed at a rate of from 10 cub. yards 
to 20 cub. yards per minute, depending on the 
character of the deposit. The speed when loading can 
be varied from a slow crawl to2}m.p.h. The travelling | 
speed is rather more than 15 m.p.h. 

The loading part of the machine is mounted on a 
lorry-type chassis with a wheel base of 11 ft. 4 in. 
Taking the gathering scoop as the front end of the 
machine, the front driven twin-tyred wheels are on a 
fixed axle, the rear wheels under the bonnet being 
used for steering by remote control from the cab. An 
82-h.p. petrol engine is used for travelling, and the gear- 
box gives four speeds in the loading direction up to a 
maximum of 15-7 m.p.h., with the engine running at 
1,000 r.p.m. A speed of 2-08 m.p.h. is obtained in 
reverse. Hydraulically-operated internal expanding 
brakes are fitted to all four wheels and a pedal-operated 
contracting brake on the transmission gear. The 
nature of the gathering scoop will be clear from Fig. 1. 
Its edge is capable of vertical adjustment from 10 in. 
below the ground level for clearing hollows to 18 in. 
above that level for travelling. This range, along with 


handling other materials than snow or ice so that it 
can be used in other times than winter. The width 
of the scoop is 8 ft. 9 in. It is pushed into the material, 
which is then picked up by the gathering arms, and 
these, by an alternating sweeping movement, deposit 
it on a chain-operated flight conveyor in the centre of 
the scoop. 

The conveyor continues through the cab to the end 
of the discharging boom at a distance of 35 ft. 1 in. 
from the gathering edge. The discharging boom has 
no lateral movement for approximately half its length, 
though it can be moved vertically so that the height 
of the discharge lip may be varied between 8 ft. and 
11 ft. 6 in. above the ground. The end half of the boom 
is pivoted so as to be capable of lateral movement 
through any angle up to 45 deg. on each side of the 
centre line. This adjustment is effected, as is the 
| vertical adjustment, by hydraulic cylinders, both of 
which can be distinguished in Fig. 1. It does not 
affect the working of the flight conveyor, which auto- 
matically adjusts itself to the curve at the boom pivot. 
| The swivelling arrangement and also the length of the 
| boom, which projects 11 ft. over the rear of the vehicle 
when on the centre line, enable the receiving lorry to 
approach the machine without difficulty or the material 
| to be deposited on the ground in a convenient position. 
| The conveyor chute is 2 ft. 4 in. wide by 15 in. deep. 
The conveyor is covered in where it passes through the 

cab which, in view of the severe conditions in which 
the machine may have to work, is heated by hot water. 
The movement of the gathering arms and of the flight 
| conveyor is effected by a six-cylinder petrol engine 
| developing 87 h.p. at governed speed. This engine is 
| situated immediately behind the cab and drives the 
hydraulic pump in addition to the other movements. 








All the controls are situated in the cab. Transmission 


is through reduction gear and clutches with a multiple- 
dise friction clutch to protect the drive under excessive 
loading. 








Tue Humper ProcRamMe,—The programme recently 
adopted by Messrs. Humber, Limited, Coventry, includes 
a model with a price and performance which should 
ensure effective cormpetition with American cars now 
on the British market, the same qualities rendering the 
car very suitable for the export market. The complete 
production scheme has involved two new cars, the 16-h.p. 
model of 21 h.p., selling 


model, and a new “ Snipe ”’ 

at a slightly higher price. The original ws is now 
known as the “Snipe Imperial,” and the “ Pullman ”’ 
seven-seater, with the same engine but a longer 


chassis, is still being retained. All the cars in the new 
programme are six-cylinder models, and a number of 
motorists will certainly feel regret at the decision to 
discontinue the manufacture of the 12-h.p. four-cylinder 
model. The new 16-h.p. model and new Snipe are 

ractically identical with the exception of the engine. 

hey have a wheelbase of 9 ft. 6 in., a front track of 
4 ft. 74 in., and a rear track of 4 ft. 8in. The und 
clearance is 7} in. and the overall length of 14 ft. 7 in. 





its other properties, makes the machine available for 


The approximate weight of the saloon model of both 
| cars is 30 cwt. 











52 


(JAN. 14, 1938. _ 








ENGINEERING. 











THE CERAMIC SOCIETY. 
(Concluded from page 26.) 


WE now give below abstracts of some of the papers 
read before the Building Materials Section at the 
meeting of the Building Materials and Refractory 
Materials Sections of the Ceramic Society held in 
London from November 16 to 18, 1937. 

A paper on “ The Reliability of Thermal Conductivity 
Measurements for Insulating Materials was read by Mr. 
H. Oliver, who stated that samples of practically iden- 
tical diatomite insulating materials had been tested 
for thermal conductivity by three independent authori- 
ties, and compared with results obtained by him on 
the same bricks. This showed that a reasonable degree 
of concordance in results might be obtained by a 
particular apparatus, but that discrepancies were liable 
to occur between the results reported by different 
testing laboratories of an order which was in some 
instances considerably greater than that covering the 
limits of reproduction of an apparatus. This indicated 
that some tolerance should be used when making 
comparisons of the relative insulating efficiency of 
samples’ of this class of material from the thermal 
conductivity values. 

In a paper on “ The After-Contraction Test for Fire- 
clay Bricks, Mr. H. D. Bennie said this test had stood 
unaltered for a very long time and, so far as fireclay 
brick was concerned, its value was unquestioned to 
date. The author suggested, however, that the linear 
measurement of test-pieces was now insufficiently 
certain of accuracy to meet the requirements of modern 
industrial usage. In the standard test, the vernier 
callipers (reading to 0-005 cm.) had to be refitted 
across the parallel ends after reheating, the original 
calliper position being marked on each end of the 
test-piece with refractory stain, so as to facilitate 
accurate refitting. This procedure was found in prac- 
tice to be subject to difficulty with certain types of 
fireclay brick. In heavily-grogged bricks which 
were imperfectly bonded, the comparatively large 
grains sometimes moved or suffered volume changes 
independently of the test-piece as a whole, and the 
callipers could not be refitted at the marked position. 
Fireclay bricks subject to “ iron-spotting,” either as 
fired or during test heating, might produce small local 
“ bloats,” due to intumescence of the iron spots, and 
should this occur along the marked position, the 
callipers could not be refitted after test heating. Some 
fireclay bricks, although capable of passing the refrac- 
toriness tests for Grade I material, were liable to suffer 
slight distortion under the test heating. In such cases, 
and possibly in some others, the callipers could not be 
properly refitted after test heating. The author 
accordingly suggested that measurement of the volume 
of the test-piece, before and after test heating, would 
be more accurate than any linear measurement, and 
had designed a volumeter for the purpose. From the 
percentage volume change the percentage linear change 
could in most cases be obtained by dividing by 3. It 
was claimed that the proposed method gave reliable 
results where bloating or other disturbing influences were 
or were not operating, and also that it saved much time 
by obviating the necessity for parallel grinding of the 
test-piece. By weighing the test-piece before and after 
heating, the change (if any) in bulk density could also 
be reported. ; 

A paper on “ The Effect of Fluxes on the Under-Load 
Strength of a Fireclay,”’ by Messrs. J. F. Hyslop and 
J. McNab dealt with work in which, to a highly refrac- 
tory clay, consisting of 60 per cent. grog and 40 per cent. 
raw clay, various salts and fluxes were added to give 
5 per cent. of ignited oxide. The dried briquettes 
were fired to 1,450 deg. C., held at that temperature 
for three hours, and then allowed to cool. Results of 
tests showed that, (1) the fluxes acted in the decreas- 
ing order: MgO + CaO, Na,O, Na,O + CaO, MgO, 
mill scale + MgO, CaO; mill scale + CaO, mill scale +4 
Na,O; Na,O + MgO, K,O + MgO, mill scale ; K,0, 
Fe,05, Fayalite (2FeO-SiO,). (2) Separating these, 
the order for the straight oxides was Na,O, MgO, 
CaO, mill scale, K,O, Fe,O,, Fayalite; and for the 
mixed oxides, MgO CaO; Na,O CaO; mill 
scale -++ MgO; mill scale + CaO; mill scale 4 Na,O; 
Na,O + MgO; K,O + MgO. 


(J) The average fluxing | 


another. On firing for one hour at 1,450 deg. C., they 
yielded varying amounts of cristobalite, the amount of 
conversion increasing with the fineness of the crystals 
and the amount of impurity present. Used silica bricks 
from open-hearth furnace roofs showed marked crystal 
development, the cristobalite in the first zone and the 
tridymite in the second zone being about 0-01 cm. in 
diameter, compared with less than 0-001 cm. in the 
unused brick. Coarse crystallinity was not found to 
be an essential feature of magnesite bricks of high 
thermal shock resistance. Chrome ores gave patterns 
that were very characteristic of their source. With 
certain ores the pattern was so consistent and unlike 
that of any other ore examined that it could be used 
to identify the chrome ore employed in the manu- 
facture of certain chrome-magnesite bricks. An ex- 
amination of chrome-magnesite bricks after exposure to 
iron oxide confirmed the previous suggestion that the 
bursting observed was due to solid solution of magnetite 
in the isomorphous chromite. All the aluminium silicate 
refractories examined showed the presence of con- 
siderable amounts of mullite. The siliceous fireclay 
bricks showed, in addition, a considerable amount of 
residua] quartz and some cristobalite. The size of the 
mullite crystals was usually exceedingly small, but 
increased with heat treatment. 

A paper on “ Gas-Tight Sintered Alumina Ware,” by 
Mr. V. H. Stott, M.Sc., dealt with the preparation and 
properties of sintered alumina. The sintered product 
was practically impermeable to gases even at very 
high temperatures, it had also a very high squatting 
point, great mechanical strength and high thermal 
conductivity, as well as electrical resistance higher 
than that of all known alternatives, except sintered 
beryllia. Sintering, which was a process of crystal 
growth, took place in other oxides besides alumina 
and might possibly be utilised eventually for producing 
large crystals of refractory oxides. 

Mr. A. E. Dodd read a paper on “ A Relationship 
Between the Composition and Refractoriness-under- 
Load of Commercial Chrome-Magnesite Bricks.” He 
said that there had been a tendency to substitute 
for the magnesite and chrome bricks used in open- 
hearth steel furnaces, composite chrome-magnesite 
bricks; these combined some of the advantages of 
each component, with the additional] valuable property 
of high refractoriness under load (R-u-L). Bricks 
made of chromate and magnesite, respectively, possessed 
low mechanical strength at high temperatures. In 
chrome-magnesite bricks, the R-u-L ranged from 
failure by shear at 1,300 deg. C. to resistance to actual 
shearing at 1,750 deg. C. In commercial bricks, the 
Al,O, varied from 2-8 to 29-1 per cent., the Cr,0, 
from 15-0 to 45-7 per cent., and the MgO from 14-0 
to 47-0 per cent., whereas the silica only varied from 
2-6 to 9-3 per cent., and the iron oxide from 10-0 
to 21-2 per cent. Excepting for two samples (both 
from the same firm and believed to contain some dolo- 
mite) the lime varied only from 0-2 to 4-4 per cent. 
Triangular co-ordinates could be taken to represent 
|a section of the six-component system Al],0, - Cr,0;- 
MgO - SiO, - Fe,O, - CaO, where Al,O,, Cr,O, and MgO 
were variables, while the SiO, was approximately 
constant at 5 per cent., the CaO approximately con- 
stant at 2 per cent. (with the exceptions mentioned) 
and the Fe,0, approximately constant at 15 per cent. 
Of the three components assumed to be constant, the 
iron oxide showed the greatest variation, but in the 
atmosphere of the R-u-L test-furnace would probably 
te present as imert magnetic oxide. Representing the 
chromic oxide and magnesia on a triangle as suggested 
and re-calculating the proportions present in each 
sample to a total of 100 per cent., showed that the 
forty samples tested lay on a smooth contourline. The 
author concluded that this result with a large number 
of commercial chrome-magnesite bricks showed that 
there is a general relationship between composition and 
refractoriness under load. For maximum high-tem- 
perature strength the alumina should not exceed about 
8 per cent. and the chrome oxide and magnesia should 
be in approximately equal proportions. Variations 
from 3 per cent. to 9 per cent. in the silica and from 
10 per cent. to 20 per cent. in the iron oxide appeared 
to have little effect on the refractoriness-under-load. 

In a paper on “ Refractoriness-under-Load of Chrome- 
Magnesite Bricks,” Mr. A. E. Dodd gave an account 





| between the results of the standard load test and the 
contraction shown after five hours’ heating under load 
at 1,500 deg. C., the order in the standard test being 
1, 2, 4, 6, 10, 12, 13, and in the maintained temperature 
test 10, 1, 2, 6, 4, 13, 12. Sample 10 gave outstanding 
results in the maintained temperature tests, and this 
brick had the highest start-to-fail temperature in the 
standard test. No relationship existed between the 
after-contraction at 1,600 deg. C., and the behaviour 
in the maintained temperature experiments, and the 
subsidence was not accompanied by decreases in 
porosity. The author concluded that a maintained 
temperature test was desirable to classify chrome- 
magnesite bricks, according to their ability to with- 
stand the high temperature stresses imposed in the 
sprung roofs of basic open-hearth steel furnaces. 

Messrs. F. H. Clews and A. T. Green, in a paper 
entitled “‘ The Refractoriness-under-Load Test. Part IT. 
Experiments on the Effect of Variation in the Height 
of the Test Piece,” dealt with work that represented 
a further step towards ascertaining to what extent 
variations in the method and procedure for the test 
might influence the results obtained, with the view 
eventually of making recommendations on the mode 
of testing. Refractoriness-under-load test-pieces meas- 
uring 1-5 in. by 1-5 in. in cross-section and of heights 
varying from 3-5 in. to 1-0 in., were prepared from 
eight different refractory materials and tested. The 
results with the one siliceous and the three fireclay 
materials showed up to 40 deg. C. difference for the 
temperature of 10 per cent. deformation under a load 
of 50 Ib. per square inch. Four silica materials 
yielded results which indicated that the height of test- 
piece had practically no effect on the temperature of 
failure. In the case of three out of four clay- 
bonded refractories, there was a tendency for the 
shorter test-pieces to show the same percentage defor- 
mation at slightly lower temperature than the longer. 
This was attributed to the tendency of the longer 
pieces to be somewhat cooler at the ends than at the 
centre. The temperature-deformation curves of the 
four clay-bonded refractories tended to become con- 
vergent as subsidence increased. With firebricks the 
temperature of initial deformation was il] defined, and 
apparently very susceptible to differences in the speci- 
mens. 

A paper dealing with ““The Permanent Expansion 
of Silica Bricks,” by Mr. A. E. Dodd, was divided into 
two parts. Part I dealt with “ Experiments Carried 
out According to the Standard Methods.” In it the 
author concluded from the results of experiments that 
the standard permanent expansion test was not sufli- 
ciently drastic to ensure complete quartz conversion in 
samples of high specific gravity, and that samples having 
the same original specific gravity might yield very 
different results in a test at 1,450 deg. C., and of only two 
hours’ duration. It was considered that any silica 
bricks, having a specific gravity of 2-38 or over, would 
show a permanent expansion greater than 0-5 per cent., 
if heated at any temperature above 1,400 deg. C., for a 
sufficiently long time; should a sample of specific 
gravity greater than 2-36 give a permanent expansion 
less than 0-5 per cent., when tested according to the 
standard method, a modified test of five hours’ dura- 
tion at 1,500 deg. C. should be carried out ; two hours’ 
heating at 1,450 deg. C. might in some cases advance 
the quartz conversion to a negligible extent. The 
increase in porosity shown on refiring eighteen out of 
twenty samples tested, suggested that quite different 
results might be obtained in service, when the bricks 
were subjected to load. 

Part II was entitled ‘“‘ Permanent Expansion Against 
a Compressive Force.” From this second part of his 
investigation, Mr. Dodd drew the conclusion that a 
permanent expansion-under-load figure could be 
|obtained from the normal refractoriness-under-load 
| curve, provided that this curve was corrected for the 
lexpansion of the thrust column and the corrected 
|expansion was then reduced to a percentage basis. 
| Silica bricks of subnormal refractoriness-under-load 
| (below 1,650 deg. C.) might accommodate the expan- 

sion due to quartz conversion by plastic deformation, 
| but the behaviour during prolonged heating under a 
| compressive force could not be predicted from the 
| refractoriness-under-load and specific gravity data alone. 
| A maintained high-temperature load test in which the 





= —_ the temperature at which there was 4 per | of tests on chrome-magnesite bricks at higher tempera- | movement of the test-piece was continuously recorded 
cent. deformation under a load of 26 Ib. per square|tures than those used for the preceding investiga-| was of great value, but it had been observed that an 


inch, for the mixtures 95 per cent. brick + 5 per 
cent. flux, was 1,430 deg. C., and fluxes or slags which 
gave this or a lower figure were powerful and energetic. 

In “ An X-Ray Survey of Refractories ” by Dr. Jay 
and Dr. Chesters, the authors considered that, though 
the information obtained in this way could also be 
procured by other methods, such information could be 
got with greater certainty by the use of X-rays than 
by other means. Information regarding the size of 
crystals and the degree of preferred orientation had 
been obtained by the monochromatic pinhole method. 
Quartzites were found to vary greatly in crystal size 


| tion. Seven samples of chrome-magnesite bricks 
| known to have a high refractoriness-under-load when 
| tested by the standard method were selected, and 
tested for various periods under load at 1,500 deg. C. 
Under the load of 50 Ib. per square inch, each sample 
showed very considerable subsidence at 1,500 deg. C., 
two samples failing by shear after 1} hours and 2} hours, 
respectively. In three other samples, the rate of sub- 
sidence seemed to decrease towards the end of the 
five hours’ test, and another sample, which had the 
second highest refractoriness-under-load of the seven 
tested, showed no noticeable slowing off in the rate 





both within a given sample and from one sample to!of subsidence. No relationship appeared to exist | statement on this point could at present be made. 


| initial expansion might be followed by subsidence and 
| ultimate failure by shear, even at 1,600 deg. C., while 
|other samples expanded or contracted continuously 
| during the five hours’ test. Of probable importance 
was the observation that certain bricks of high cristo- 
balite content exhibited high permanent expansion at 
temperatures above 1,600 deg. C., this expansion being 
largely attributable to an increase in porosity which 
| occurred in spite of the load of 50 lb. per square inch. 
It was suggested that re-crystallisation of the cristo- 
balite in an expanded form might be responsible for 
this expansion and porosity increase, but no definite 
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VOLTA. 
By Frank WALKER, M.L.E.E. 
(Continued from page 2.) 


ForTUNATELY Volta’s manuscripts and books were 
not involved in the fire of 1899, and from the written 
records and also from the fragments sifted from the 
ashes left by the conflagration, the munificence of 
Signor Somaini made it possible for new pieces of 
apparatus to be constructed identical in all respects 
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|to investigate atmospherie electricity at any time 
and in any place, various electrometers, one of which 
is graduated, an adjustable spark gap, and Volta’s 
instrument for measuring against weights the 
attraction between an insulated electrically-charged 
disc and a corresponding uninsulated disc, this 
instrument being devised and used by Volta as a 
standard against which to calibrate his electro- 
meters. Fig. 12 shows Volta’s friction electrical 
machine and Leyden jars (partly burned in 1899), 








Fie. 9. Conuection or Vouta PILEs. 





Fie. 10. Voura Cetus AND EXPERIMENTS ON FRoGs. 


with those that had been destroyed. In Figs. 6, 
7 and 8, above, are reproduced from photographs 
taken by the architect, Signor Federigo Frigerio, 
showing Volta’s first pile, his battery of cells 
(made with liqueur glasses and a wooden trough 
taken from a bird cage), and his improved electro- 
meter (apparently made from an ink bottle). In 
Figs. 9, 10 and 11 are illustrated further exhibits of 
Volta’s apparatus showing, respectively, a collection 
of piles as demonstrated before Napcleon at Paris 
in 1801, a collection of Volta’s cells and illustrations 
of experiments on frogs, and a collection of the 
apparatus used by Volta in his investigations con- 
cerning atmospheric electricity, among which may 
be noted a special walking stick which enabled him 


while Fig. 13 shows a collection of gear that includes 
an apparatus arranged to project out of a window 
for use in experiments on atmospheric electricity. 
Alessandro Volta was born at Como on February 18, 
1745, the son of Phillip and Madeleine, descendants 
of the family of the Counts Inzaghi. He lost his 
father prematurely, and passed at an early age to 
the care of one of his uncles, a Dean of the Faculty. 
He grew up to be healthy, strong, and tall, but is 
described as having an absent-minded appearance 
and unassuming carriage. In 1774, he was appointed 
Superintendent of Schools in Como, where in 1776 
he became Professor of Physics, being in the same 
year elected an honorary member of the Physics 
Society of Zurich. Volta’s first published paper, 














De Vi Attractiva Ignis EHlectrici, written in Latin 
and published in 1769, demonstrated the early age 
at which his interest in electricity began. On 
June 10, 1775, he announced the construction of the 
electrophorus in a letter to Priestley, asking him, 
as the historian of electricity, how far the discovery 
was new. In 1776 and 1777 he studied marsh gas, 
and developed a pistol which he charged with a 
mixture of marsh gas and air, retained in the barrel 
by a cork, and fired by the discharge from a Leyden 
jar. In one of his letters in 1777 he makes the 





Fic. 8. Vowta’s Improvep ELECTROMETER. 


earliest proposal for long-distance electrical trans- 
mission, by suggesting the possibility of firing this 
pistol at Milan by means of a single-wire line from 
Como, 40 miles distant, with a Leyden jar discharge 
at Como, the return being by a canal and the lake 
of Como. It is of interest to note that, from Volta’s 
pistol, Father Barsanti drew the principle of his 
internal combustion engine. 

In 1777, Volta travelled in Switzerland and 
Germany, meeting M. du Saussure and also being 
received by Voltaire. In 1778, he was appointed 
Professor of Experimental Physics at the Uni- 
versity in Pavia, and in 1781 made a long journey 
to Switzerland, Germany, Belgium, Holland, France, 
and England, meeting the most illustrious scientists 
of the period. In Paris, where he lived for four 
months, Volta had at once a great success, not only 
as a scientist and an inventor, but also as a fascinat- 
ing man with affable, interesting, and jovial con- 
versation. He gave an address on his electrophorus 
and his eudiometer before the Academy of Science, 
and was on terms of cordial relationship with the 
greatest French scientists of the time. He also 
entered into the good graces of the most brilliant 
ladies of Paris, such as Madame de Nanteuil, daughter 
of Lenoir, the general of Paris, and the famous 
Baroness Anne Louise de Stael. In March, 1782, 
Volta crossed to London and read a memoir before 
the Royal Society describing his condenser electro- 
phorus and showing its applications to the study 
of atmospheric electricity. After extensive travels 
in England, he went to Vienna, where in the summer 
of 1784 he was cordially received by the Emperor 
Joseph the First, who also helped him to make a 
journey to Berlin. Returning from his travels, in 
the course of which he had made the acquaintance of 
Franklin, James Watt, Priestley, Laplace, Lavoiser, 
Lagrange, Van Marum, and many other famous 
scientists, Volta took up teaching again at the 
University of Pavia, but two years later he com- 
menced another year of travel by crossing the Simp- 
lon Pass to Switzerland on foot. 

For the next few years Volta led the tranquil life 
of a professor at Pavia. He was elected a foreign 
member of the Royal Society in 1791, and in 1794, 
at the age of 49, he was married to Teresa Pellegrini, 
by whom he had three sons. In 1791, Dr. Galvani 
published at Bologna a book recording his experi- 
ments and observations on animal electricity. 
Volta repeated and extended Galvani’s experiments, 
about which, in October, 1792, he wrote at length 
to Van Marum, and regarding which also he wrote 
to his friend and countryman Mr. Tiberius Cavallo, 
F.R.S., whom he had met in London, two letters, 














































which appear in the Philosophical Transactions for | 
1793. At Milan, on May 15, 1796, Volta for the first 
time met Napoleon, who later, after the invention 
of the electric pile, invited him to Paris. On 
March 20, 1800, Volta addressed to Sir Joseph 
Banks, the President of the Royal Society, his 
epoch-making letter ‘* On the Electricity Excited by 
the Mere Contact of Conducting Substances of Dif- 
ferent Kinds,” and a lengthy abstract of the letter 
was read on June 26, 1800. The original letter, con- 
taining over 8,000 words, is written in French. It 
describes minutely Volta’s ** Columnar Machine,” 
or pile, and also his Couronne des Tasses, or battery | 
of Voltaic cells, and is accompanied by drawings 
illustrating both a row of cells, and single, double, 
and quadruple piles. On November 7, 1801, in the 
presence of Napoleon, Volta lectured and gave two 
demonstrations before the Institute of France, 
and at the conclusion of the first meeting Citizen | 
Buonaparte proposed that a gold medal should be 
presented to him. The medal was subsequently 
forwarded by the President of the Institute, and on 
the same day the Minister of the Interior notified 
Volta of an award of 6,000 livres made to him by | 
the French Government “for having enriched 
scientific truths during the last 25 years.’’ Napoleon 
honoured Volta in many ways; in 1803 he was 
elected a foreign associate of the Institute of France ; 
he was successively decorated with the crosses of 
the Legion of Honour and the Iron Crown. He was 
also appointed a member of the Italian Consulta ; | 
raised to the dignity of Count, and made a Senator | 
of the kingdom of Lombardy. In 1809, when| 
Volta was elected a Senator, he went to live in Milan. 
[he entry of the Austrians into the city in 1814 
brought him a brief period of bitterness, but in | 
1815 the Emperor of Austria made him a Director | 
of the Philosophical Faculty of Pavia. In 1814 he | 
was visited by Sir Humphrey Davy and Michael | 
Faraday, but in 1819 uncertain health obliged him | 
to give up his position and he retired to Como, 
where he had a slight attack of apoplexy in 1823. | 
He was attacked by a slight fever and died at the | 
age of 82, on March 5, 1827. 
The three communications from Volta recorded | 
in the Philosophical Transactions of the Royal 
Society are of great importance, and as, naturally, 
volumes dated 1782 to 1800 are generally not easily 
available, the more essential passages summarised | 
below should be of interest. On these communica- 
tions, the first appeared in vol. lxxii, a.p, 1782, 
and is headed “ On the Method of Rendering Very 
Sensible the Weakest Natural or Artificial Elec- 
tricity,” by Mr. Alexander Volta, Professor of 
Natural Philosophy in Como, &.” In this com- 
munication, containing approximately 6,250 words, 
Volta describes what he terms his condenser, 
‘which, when by the most sensitive electrometers | 
no electricity can be detected in either conductor | 
or atmosphere so high as the conductor reaches, 
shows not only the existence of electricity, but 
whether it is positive or negative, and that when the | 
atmospherical conductor itself is not capable of | 
attracting the finest thread.” The condenser 
resembles an electrophorous, consisting of an upper 
metal plate with a glass handle, or three silk strings, 
a thin lamina of insulating material, such as a coat | 
of varnish ,\,th in. thick, and a lower metal plate 
connected to earth. The best results are obtained 
with two metal plates worked flat by grinding 
one on the other, and one of them varnished. 
‘ In operation, a conductor from the atmosphere is 
left to touch the upper metal plate, from 8 to 10 
minutes or more if the conductor shows no signs of 
electricity, but if the conductor be capable of just 
attracting a small thread a few seconds will suffice. | 
Then on removing the conductor, if the upper metal 
plate be lifted by its handle, it will be found capable 
of attracting, or charging an electrometer, or, it 
may be, of giving sparks.’ The communication | 
shows the increase or decrease in capacity of a | 
conductor as its free surface is enlarged or con- | 
tracted, or as it is presented to another conducter | 
not insulated, and makes reference to car 
| 











Franklin's experiment of the can and chain. Volta 
states that “a small quantity of electricity on the 
plate of a condenser may be rendered very conspicu- 
ous by communicating it to another small metal 
plate or condenser" and says that by thus using | 
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two condensers, first suggested by Mr. Cavallo, the ; ments made first at Paris in 1782 with Lavoisier 
intensity of the electricity may be augmented|and De la Place, and later repeated with more 
1,000 times. In an appendix, Volta refers to|success in London. He applies the observations 
experiments by which he at last succeeded in| thus made to account for the positive and negative 
obtaining undoubted signs of electricity from the | electrification of clouds, and also to explain the 





simple evaporation of water, and “from various | appearance of lightning in the eruptions of volcanoes. 
chemical effervescences,”’ giving details of experi- | (To be continued.) 
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THE ENERGY BALANCE SHEET $2? isothermals, and lines inclined at an angle 


OF THE GAS ENGINE. 
By F. W. Lancusster, LL.D., F.R.S. 
(Continued from page 5.) 


Conformal Representation.—There are 


many | 


| 21 deg. 49 min. whose tangent is 0-4 (= y — 1) 
are adiabatics ; the lower temperature of the cycle, 
taken for the purpose of illustration, is 15 deg. C = 
288 deg. absolute. The upper temperature is 
380 deg. absolute. 

In Fig. 2 the transformation from both these 


problems which arise in connection with practical | plottings to squared paper is effected, giving the 


thermodynamics that are clarified by conformal | familiar forms of diagram. 


plotting on logarithmic paper. 


Again, in Fig. 3, a 


As extensive use | theoretical plotting is given of the constant-volume 


will be made of this method in the present series of | cycle familiar to us as that on which the ordinary 
articles, and since it appears to be unfamiliar in | gas-engine diagram is founded. Compression is 
this particular field, a short digression is necessary. | given on the so-called air-cycle basis, y = 1-4. 
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The most direct advantage of logarithmic plotting 
is that isothermals and adiabatics, in fact, any 


relation represented by an expression of the form | 


p vY = const. (where y is in itself constant), is 
‘expressed by a straight line whose inclination 
depends upon the value of y, y being the tangent of 
the angle. Referring to Fig. 1, we have plotted on 
a logarithmic chart a representation of the Carnot 
eycle relating to a perfect gas. In this, lines drawn 
at 45 deg. give isothermals and lines drawn at 
544 deg., whose tangent is 1-4, give adiabatics. 
This is quickly executed, and the conjugate values 
of p and v may be read off as easily as though the 
plotting had been made with much labour on 
ordinary square divided paper. The corresponding 
temperature graph is shown dotted, ordinates repre- 








senting temperature. Hence the horizontal lines 





may be ascertained at any point during the com- 
pression and expansion periods. Also the tempera- 
tures at different points may be more readily 
plotted on the logarithmic representation and either 
read directly or transferred point by point and 
plotted on the original sheet, Fig. 5. ; 
Finally, an example of the method in actual use 
may be given. It frequently happens* that an 
indicator diagram comes up for scrutiny in which 
the compression ratio is not given. We may 
presume that the ordinate scale representing 
pressure is known. The unknowns are the value 





of y and the point at which the compression curve 
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In the expansion graph y has been taken = 1-28, 
as representing more closely a real indicator 
diagram. The temperature cycle is shown dotted 
as in the preceding example, and the transformation 
to a uniform scale on squared paper is given in 
Fig. 4. 

Logarithmic Plotting : Example.—Conversely, an 
actual indicator diagram, as in Fig. 5, page 56, may 
be readily interpreted by transference to logarithmic 
paper as in Fig. 6, in which, by the aid of a protractor 
and a table of natural tangents,* the effective y 





* The writer has a number of set squares of different 
y values by the aid of which time may be saved. 
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cuts the atmospheric line. The first of these is not 
far from 1-4 so long as the compression is low, but 
for such compression ratios as commonly used it, 
generally speaking, lies between 1-36 and 1-38. 
The datum pressure, i.ec., when the compression 
graph cuts the atmospheric line, is always some 
distance back on the return stroke ; this is neces- 
sarily the case because however much care be 
taken to provide a free ingress for the charge, there 





* Often no scale is given. See Dowson and Larter, 
Producer Gas (Lo ins), Figs. 41 to 50; also id 
Clerk, The Gas, Petrol, and Oil Engine, Chap. I, 
Figs. 79, 80, 81, and 84. 
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l 
is always some reduction of pressure at the out- | 
centre*; it is for this reason that the induction 
valve is usually timed to remain open some 35 deg. 
to 40 deg. after centre. It is usual to find the 
datum (atmospheric) pressure something like 
10 per cent. or 15 per cent. back on the return 
stroke. 

An indicator diagram being given, Fig. 5, then, 
if both the compression ratio and the scale of 
pressure are known, the ordinate for zero volume 
(from 0 in the figure) may be set up and on a 
logarithmic chart, Fig. 6, the conpression graph 
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ordinate 0, and the volume scale is inserted, 
accordingly, in arbitrary units as before. Then 
the compression values at selected volumes are 
transferred from Fig. 5 to Fig. 6, as before, and 
if these lie on the straight-line graph as provisionally 
laid off, all is well; if not, inspection will show if 
the point A has been chosen too much to the right 
or left, and whether a slightly different y should be 
employed. It is rare that more than two or three 
trials are necessary in order to obtain a concordant 
result. This method has been checked and found 
reliable by its application to cases in which the 
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may be transferred point for point on a basis that 
the full volume v, = 100 arbitrary units. 
drawn on the logarithmic chart will be found, as 
in Fig. 6, to cut atmosphere at about vol. = 90 per 
cent. and, if continued, to show a pressure about 
12-8 lb. por sq. in. at full volume. The y value is 
usually found to lie in the region of 1-36 to 1-38. 
If the scale of pressure be known but not the 
compression ratio, the procedure has to be by trial 
and error. Thus, taking atmospheric pressure as 
at 90 per cent. of volume and assuming a y value, 
say 1-36, a straight-line graph is laid out on the 
logarithmic chart, terminating at the maximum 
pressure level given by the diagram, Fig. 5. This 
gives a value of compression ratio which may be 
correct or may not ; it is never much out. This is 
then made use of in Fig. 5 to establish the datum 


* It could not without supercharge be otherwise, for 
it is necessary to have some restriction on the admission 
of the charge in order to provide the turbulence on which 
the proper functioning of the gae engine depends. 








Reciprocal of Compression Ratio 


+ 


compression volume has been independently meas- | 
A graph | ured 


A further example is given of the use which may 
be made of logarithmic plotting in Fig. 7. In this 
the theoretical efficiency in accordance with the 
established equation, 

E = 1 — (v 4/v,)” 
may be read for different values of compression 
ratio (v,/v,) and for variations of y. 

Later in the series further applications of 
the logarithmic representation of the indicator 
diagram will be given in the elucidation of the 
problems concerned in establishing a rational 
balance-sheet of heat lost and utilised, and of the 
much-vexed question of heat suppression, whether 
due to variation of specific heat only or to a 
combination of causes. 

The Suppressed Heat : So-Called After- Burning.— 
It has been known from very early days that the 
whole of the heat of combustion does not manifest 
itself when a combustible mixture is burnt, whether 


1 


in the cylinder of a gas engine or in a pressure 
vessel, and many theories have been propounded to 
explain this. It is unnecessary to go into this 
history further than to say that the phenomenon 
was often referred to as Nachbrennen, or “ after- 
burning,” suggesting that the initial process of 
combustion was incomplete and that the missing 
heat was emitted subsequently, being made good 
by something in the nature of continued combustion. 
Then came the dissociation theory, by which it 
was understood that at a certain temperature the 
chemical reaction reached a condition of equilibrium, 
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in which it was postulated that the reaction pro- 
ceeded simultaneously in both directions, thus : 


2cO + O,=2CO, 
or, 


—_— 
— 


> 


2H, + 0, H,0, 
If the temperatures reached were sufficiently high 
this might certainly be true, but it has been shown 
that under actual conditions the effect of dissocia- 
tion, as set out above, could only account for the 
observed suppression of heat in very small degree— 
in brief, as a possible explanation it stands dis- 
credited.* This, however, does not altogether 
dispose of the dissociation theory: we might take 
the view that incipient dissociation is taking place 
when the bonds of combination are loosened before 
actual breaking away occurs, regarding it for any 
particular molecule as a gradual process culminating 
in complete rupture, when combustion no longer 
liberates energy. 





(T'o be continued.) 








THE PHYSICAL SOCIETY’S 
EXHIBITION. 
(Continued from page 46.) 

Messrs. The Automatic Coil Winder and Elec- 
trical Equipment Company, Limited, Winder House, 
Douglas-street, S.W.1, showed, in addition to their 
well-known Universal Avometer, an improved 
form having a direct-reading capacity range and 
power and decibel ranges, as well as 43 ranges for 
reading volts, amperes and ohms on direct-current 
and alternating-current circuits. Another exhibit 
was the all-wave Avo modulated oscillator having 
a fundamental frequency band from 95 kilocycles 
per second to 35 megacycles per second. The cali- 
brated frequency range is extended to 70 megacycles 
by a second-harmonic calibration of the highest 
frequency band. A maximum output of approxi- 
mately 1 volt is delivered into a 90-ohm non- 








* According to Schule and other Continental physicists 





on whose work reliance ~~ be placed, dissociation of 
CO, and H,O is negligible for temperatures below 
1,560 deg. C. 
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inductive output load, and this voltage is available 
as a fixed output, should it be required. By means 
of a shielded-slidewire attenuator a continuously 
variable output up to about 50 millivolts can be 
obtained, and this can be further subdivided by a 
non-inductive potential divider. 

Examples of the firm’s photo-electric exposure 
meters were also exhibited. In one form, known as 
the Avo-Smethurst high-light exposure meter, the 
instrument is pointed towards the light source and 
no allowance is made for the nature of the subject, 
such as is usually necessary with meters of the 
reflected-light type. Another instrument shown 
employing a photo-electric cell was the Avo light 
meter, which gives a direct indication of the illumi- 
nation in foot-candles and responds to light over 
the whole of the visible spectrum. It consists 
essentially of a sensitive moving-coil indicator 
eonnected to a cell of the self-generating type which 
is mounted under glass on the upper surface of the 
instrument. As the illumination recommended for 
most interiors is usually between 10 foot-candles and 
20 foot-candles, the meter has been designed so that 
the part of the scale on which these values appear 
is of a very open character. Thus values as low as 
one foot-candle can be read, although the maximum 
reading is 50 foot-candles; a mask multiplier is 
provided to extend the range to 500 foot-candles. 
The calibration is suitable for either filament or 
incandescent-gas lighting, but it will be only 
approximate for other forms of illumination, such 
as mercury-discharge, sodium or neon lamps. 

One of the most striking of the almost innumerable 
applications of synthetic resins is for the production 
of lenses, the new material having the advantage 
of being lighter than glass as well as being unbreak- 
able. Moreover, lenses which are required in large 
quantities can be produced considerably cheaper 
by moulding than by the usual process of optical 
working. The exhibit of Messrs. Combined Optical 
Industries, Limited, 21, Denmark-street, W.C.2, 
served to illustrate the progress so far made in the 
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production of lenses from plastic materials. 
Examples of view-finder lenses, lenses for the 
eyepieces and objectives of opera glasses, and 
simple meniscus camera lenses, were shown, and a 
series of enlargements of photographs taken with 
lenses of the last-mentioned type, working at f 16 
and formed with aspherical surfaces, served to 
illustrate, in a very effective manner, the high 
performance obtainable with them. We were 
informed that the moulding process developed by 
this firm permits of the production on a large 
scale of lenses and other optical components of the 
highest quality, and that while, at present, the 
classes of products are limited, the manufacture 
of any desired optica) system will be feasible as 
soon as the necessary materials become available. 
Presumably, however, this method of production 
would only be economically practicable when a 
reasonable number of similar components is required. 

A range of small, medium and large mercury 
switches was shown by Messrs. The Mercury 
Switch Manufacturing Company, Limited, West 
Drayton, Middlesex, but we propose only to refer 
to a magnetically-operated switch in which no 
mercury is employed. This consists of a glass tube 
placed horizontally and containing a loose iron rod 
with tungsten ends. At the ends of the tube, at 
the top, are two curved contacts made of tungsten, 
and above it is a two-pole electromagnet. When 
the switch is open the iron rod rests on supports 
at the bottom of the tube, but when the electro- 
magnet is energised the rod is lifted up so that the 
tungsten ends connect with the curved tungsten 
contacts and thus complete an external circuit. 
Actually, the movement of the rod only amounts to 
a few millimetres, but the switch is, nevertheless, 
capable of breaking a load of 10 amperes at 500 
volts direct current. The glass tube is filled with 
hydrogen at atmospheric pressure. 

Although their works are exceptionally busy, 
Messrs. Adam Hilger, Limited, 98, King’s-road, 
Camden-road, N.W.1, managed to display a repre- 








sentative exhibit of their products. A particularly 
interesting item was the Dexrae portable industrial 
X-ray unit which we illustrate in Figs. 14 and 15 on 
this page. The general arrangement of the unit, 
which is suitable for X-ray spectrographic and 
crystallographic work, is well shown by the photo- 
graph reproduced in Fig. 14. An oil-diffusion 
pump, which is backed by an electrically-driven 
rotary oil pump, is connected to the X-ray tube 
by an elbow-shaped fitting, best shown in Fig. 15, 
on which is mounted a Pirani vacuum gauge, the 
meter of the gauge being mounted on the control 
p?nel, 

The tube itself, which is of the demountable, 
multi-target, hot-cathode type, having a vertical 
beam which passes out through a thin beryllium 
window, may be tilted and maintained in any 
desired position between the vertical and the 
horizontal, being clamped to a slotted sector clearly 
visible in Fig. 15. The camera equipment is 
bolted to a boss cast on the X-ray tube. The whole 
of the apparatus, including the transformer which 
supplies the tube, is mounted on a wheeled trolley, 
on the front of which the control panel is carried, 
as will be clear from Fig. 14. Since it is made 
wholly of metal, with the exception of the cathode 
mount of the X-ray tube, a high degree of robust- 
ness can be justly claimed for the unit. The body 
of the tube is maintained at earth potential, and as 
current is supplied to it through a carefully insulated 
cable there is no risk of shock to the operator ; 
also, since an adequate thickness of metal is used in 
the construction of the tube, there is no danger from 
the rays. 

In general, the specimen to be examined is 
placed on top of the table shown in Fig. 15, the 
table being designed to carry a weight of 50 1b. When 
larger specimens have to be examined, however, a 
specimen may be examined in situ by tilting the 
tube and camera equipment, as already mentioned ; 
in its horizontal position, it may be noted, the 
camera equipment overhangs the back of th> trolley. 
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In- addition to a set of cameras which cover a 
wide range of work, a metallurgical microscope can | 
be supplied as an accessory for the optical examina- | 
tion of a specimen as set up to receive the X-ray | 
beam. This feature is obviously of great assistance 
in industrial work. Considerable importance is also 
attached to the fact that the tube is demountable, | 
since its life is therefore almost unlimited, and also 
because it is possible to incorporate four targets in | 
one body. With the four metals forming the 
multiple target supplied, examimation of a very wide 
range of metals and alloys can be carried out with 
the one tube. It should be pointed out that a 
rotatable disk carries a series of filters corresponding | 
to the four targets, which are arranged as the sides | 
of a truncated square pyramid forming the tip of a | 
water-cooled cylinder. This cylinder is provided 
with a long cone joint, so that by rotating a knurled | 
ring projecting from the tube, as can be seen in 
Fig. 15, any of the anti-cathode surfaces can be 
brought into use. The oil-diffusion pump and the 
X-ray tube are water cooled, the water mains being 
connected to nipples provided on the side of the 
trolley. A trip switch is fitted to cut off the current 
automatically if the water supply should fail. 
Another interesting exhibit was the latest model of 
Messrs. Hilger’s research and industrial spectro- 
photometer. This instrument has been designed 
with the firm’s standard accessory bar as the base, 
so that the alignment and maintenance of adjust- 
ment of the whole instrument are ensured. The 
light source is a 100-c.p. Pointolite lamp and the | 
light is divided by a rhomb system into two parallel | 
beams which are brought into juxtaposition in the | 
photometer. 


MicRoMeTer FoR Srecrrograrus ; Messrs. Anam HILeeEr. Fie. 17. 

















| Fie. 18. 


A system of polarising prisms gives | moved by a micrometer screw. 


CO, Recorper ; Messrs. GEORGE KENT, 
LIMITED. 


The fixed position 


a density scale based on a tan‘ relationship with the | of the mic roscope is convenient for the observer and 
angular rotation of the divided circle, which bears | avoids any necessity for altering the position of the 
both degree and density scales and is rotated by a| illuminant or mirror during measurement. The 
driving belt from knurled handles situated on the | axis of the micrometer screw is close to the plane in 


foot of the wavelength spectrometer. 


The light | which measurements are being made and cumulative 


Rine-Gauee Ratio-Ftow ConTroLLerR ; Messrs. GEORGE KENT, 


LIMITED. 


| by 84 in. and will accommodate a plate measuring 
}10 in. by 4 in. Although specially designed for 
| measuring spectrum photographs, this instrument 
can be used for many other accurate length measure- 
ments. 

An exhibit of particular interest to engineers 
was that of Messrs. George Kent, Limited, Luton, 
several applications of their Multelec recorder being 
shown. We illustrated and described this instru- 
ment in detail on page 554 of our 142nd volume 
(1936), and have also dealt, on page 60 of our 143rd 
volume (1937), with its use as a pH recorder. It is 
now used as a CQO, recorder, and the primary 
element for this purpose is illustrated in Fig. 18, 
annexed. The gas is drawn into the apparatus by 
a water pump, passing first through an alundum 
filter which projects about 4 ft. into the flue. It 
enters the apparatus at the top, passing through a 
lead-lined pipe in which a water trap is fitted, to a 
second filter of asbestos wool and then enters the 
glass vessel shown on the left in Fig. 18. The glass 
vessel has two compartments and most of the gas 
from the upper compartment bubbles through 3 in. 
of oil in the lower compartment and is carried away 
to the water pump. A fairly constant quantity of 
gas, however, passes through the glass vessel on 
the right, bubbling through water in this vessel 
and becoming saturated with water vapour. The 
saturated gas then passes through a vessel filled 
with glass beads, which serve to remove any particles 
of water, and then travels through a measuring cell 
back to the lower part of the left-hand glass vessel, 
finally passing out to the water pump. Adjacent 
to the measuring cell is a reference cell which is 
filled with dry air and sealed off. Both reference 
land measuring cells actually consist of a double 
platinum wire coated with a thin layer of glass 
and are heated electrically with a constant energy 
input. 

The energy is dissipated as heat by radiation, 








from the photometer passes through the slit of the | errors are thus guarded against. The ways on which kept constant by maintaining the case of the 
latter and is dispersed by a constant-deviation | the object table moves are actually worked on the | instrument at ‘a constant temperature. The 
priam. The observer looking through the shutter | base casting so as to ensure the maximum rigidity | convection loss is kept constant by maintaining 
eyepiece of the spectrometer sees a two-part field,| and strength. The screw, which is cut between a constant flow, but the loss of energy by conduction 
which he makes of uniform intensity by rotating the | dead centres with the utmost care, is mounted in| is dependent upon the composition of the gas. 
controls for the photometer circle. He has control of | geometric bearings which are self-adjusting for | Air, oxygen, nitrogen and carbon monoxide have 
the portion of the spectrum in which he wishes to| wear. The thrust is taken by a hardened-steel| approximately equal thermal conductivities, but 
make the observations by rotating the calibrated | cylinder, the screw being kept in contact by spring | the conductivity of carbon dioxide is only about 
wavelength dram of the spectrometer. | pressure. The carriage is also geometrically mounted | half as great. A hot wire surrounded by air will 

The only other of Messrs. Hilger’s exhibits to|and maintains contact with the ground surfaces on | therefore cool off av about twice the rate at which 
which we can refer is the spectrum-measuring micro- | the bed by its weight alone. The micrometer drum,| it would cool if surrounded by carbon dioxide. 
meter illustrated in Fig. 16, on this page. In this | seen on the right, is of large diameter, and a vernier |The temperature attained by the wire will thus 
instrument the microscope remains fixed while the | provided enables readings to be taken to 0-001 mm.| depend upon the percentage of carbon dioxide 
stage, on which the plate is held by springs, is | The carriage has an object surface measuring 11} in.| in the gas, and if the temperature of the wire Is 
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the wire in the reference cell and that 

in the measuring cell in two arms of a 
Wheatstone bridge. The out-of-balance e.m.f. is 
proportional to the percentage of carbon dioxide 
present in the gas and is measured on a standard 
Multelec recorder having a 10-in. scale calibrated 
to read from zero to 20 per cent. CO,. Several 
refinements are necessary to ensure accuracy, but 
these need not be referred to here. 

Another interesting instrument shown by Messrs. 
Kent was the ring-balance ratio flow controller 
illustrated in Fig. 17, on page 58. This is intended 
either for blending different gases in any desired 
ratio or for proportioning gas and air to obtain the 
best combustion conditions. It functions basically 
on the usual ring-balance principle and gives an 
equally spaced record on a continuous chart, as 
well as an integration of the total flow. Control is 
effected by means of an air-operated system incor- 
porating the firm’s standard intercepting-vane 
unit which can be distinguished in Fig. 17 between 
the two ring gauges and below the integrator at the 
top. The usual upstream and downstream con- 
nections to the orifices are fitted on each side of 
the casing and equalising valves are also provided. 
Flexible tubing, of the correct length to ensure the 
minimum of interference with the knife-edge balance 
of the rings, is used to connect the control valves 
with the separate chy mbers in each ring. 

A range of sub-standard portable and laboratory 
instruments, including wattmeters, voltmeters and 
ammeters, complying with B.S.S. 89 for sub-standard 
instruments and also with the special requirements 
of the Electricity Commissioners for testing instru- 
ments under the Electricity Supply (Meters) Act, 
1936, was included in the exhibit of Messrs. Everett, 
Edgcumbe and Company, Limited, Colindale Works, 
Hendon, N.W.9. A point of interest regarding these 
instruments is that the anti-parallax mirror and 
the graduations are contiguous, so that the accuracy 
of the readings is independent of the radial align- 
ment of the pointer tip. They are also provided with 
a special magnifying lens and scale illuminator 
which results in the pointer tip being seen in the 
mirror against a pure white background. This, it 
is claimed, minimises eye strain and at the same 
time affords a degree of precision equivalent to that 
obtained with a scale of two or three times the 
actual scale length. Several examples of sub- 
standard precision current transformers complying 
with the Commissioners’ requirements were included 
in this firm’s exhibit ; they are made for currents 
from 0-25 ampere upwards. A convenient combi- 
nation of current transformer and range-selecting 
switch exhibited is illustrated diagrammatically in 
Fig. 20, on this page. This is so arranged that when 
the switch is on the “direct” stud the primary 
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Fig. 23. Sounp-Levet Meter; Messrs. CLaAuDE 
Lyons anp Company, LIMITED. 


current passes straight through the wattmeter coil, 
and by an ingenious arrangement it is ensured that 
the constants to be applied to the wattmeter readings 
are the same whether the instrument is connected 
directly or through one of the transformer ratios ; 
this is obviously a very useful feature. 

In addition to some other recording instruments, 
Messrs. Everett, Edgcumbe showed the “ Operation 
Grapher,” a photograph of which is reproduced in 
Fig. 19 above. With this instrument any number 
of operations up to 15, or more, can be recorded 
on a single chart by means of a number of pens, 
each of which is attached to the armature of its 
own electromagnet, the latter. being connected so 
as to be energised and de-energised in accordance 
with the operation to be recorded. A roll chart is 
fitted. of sufficient length to run for four weeks at 
a speed of 1 in. per hour. For use where it is only 
required to record a single operation, a somewhat 
similar instrument with only one pen has been 
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developed. In this, a seven-day record is obtained 
on a sheet chart carried by a drum which is rotated 
by a Synclock synchronous motor and makes one 
revolution in 24 hours. A new model of Synclock 
motor, it may be noted, has been developed ; this 
is sufficiently powerful to start against a torque of 
2,500 gm.-cm. and will not fall out of step with 
an opposing torque of twice this amount. The 
motor consumes only about 6 watts. 

As on former occasions, several instruments 
employing photo-electric cells were included in this 
firm’s exhibit. We may mention, however, an 
improved form of flicker photometer which has 
been found useful for checking photometers of the 
photo-electric type, particularly when used for 
the measurement of light sources differing materially 
in spectral distribution, such as that from mercury, 
sodium, or neon discharge lamps. For the measure- 
ment of daylight factor, Messrs. Everett, Edgcumbe 
have developed a compact instrument consisting of 
an iris diaphragm carrying a scale and arranged at 
the upper end of an internally blackened enclosure 
which fits over the cell forming the test surface of 
one of the firm’s photometers, the daylight factor 
being read directly on the scale. Daylight factor, 
it may be mentioned, is the ratio of the actual 
illumination at any given point to the value it would 
have if the entire hemisphere of the sky were not 
obscured by walls, neighbouring buildings, &c. 
A number of testing instruments particularly 
suitable for use by wireless engineers was also 
exhibited. Of these we may mention a workshop 
test set for measuring capacitance, resistance, 
voltage, &c., at radio frequencies, a receiver-testing 
panel, and a simple form of mains-operated valve 
tester. 

Numerous examples of their well-known insula- 
tion and resistance-testing sets were included in the 
exhibit of Messrs. Evershed and Vignoles, Limited, 
Acton-lane Works, Chiswick, W.4. A noteworthy 
instrument of this type was a 5,000-volt Megger 
testing set which has been designed to supply the 
need for sets to test equipment, such as alternating- 
current motors, operating at comparatively high 
pressures. The design of the instrument has been 
rendered possible by the use of two generators in 
series and by careful attention to the design and 
construction of the ohmmeter. Two ranges are 
supplied, one reading from zero to 2,000 megohms 
and the other from 8 megohms to 20,000 megohms. 




















A guard system is provided on both instruments to 
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eliminate the effect on the reading of leakage across 
the face of the instrument. We may mention also 
a Megger earth tester shown and having four ranges, 
the lowest range reading from zero to 1 megohm for 
the full-scale deflection ; it may be noted that the 
lowest range hitherto available has been from zero 
to 3 megohms. To obtain the low range mentioned, 
two switches are provided, one to enable the 
resistance of the potential earth connection to be 
measured easily and the other enabling a resistance, 
located inside the tester and included in the potential 
cireuit, to be adjusted so that the total resistance 
in this circuit is brought to a given value. This 
cnables accurate results to be obtained even with 
large variations in the resistance of the potential 
spike. 

The testing of the bonding of conduit or cable 
sheathing, or the earth circuit of electrical appliances, 
is often carried out with the circuit alive, and there 
is then a danger that the ohmmeter may be inad- 
vertently connected across the supply voltage and 
burnt out. To avoid this Messrs. Evershed and 
Vignoles have devised a detector spike which 
enables a tentative connection to be made through 
« high-resistance lamp which gives visible warning 
if contact is made with a live conductor. If the 
lamp does not light it is safe to press home the spike, 
which is designed so that by this action the lamp is 
short-circuited, a direct connection then being 
made, The test can be carried out without 
removing the spike. 

The inductor-type railway-speed meter developed 
jointly by Messrs. Evershed and Vignoles, Limited, 
and Messrs. Everett, Edgeumbe and Company, 
Limited, for use on the rolling stock of the London 
Passenger ‘Transport Board was exhibited by both 
these firms. It was illustrated and described on 
page 465 of the previous volume of ENGINEERING. 

The exhibit of Messrs. Nalder Brothers and 
Thompson, Limited, 97, Dalston-lane, E.8, included 
a number of electrical indicating and recording 
instruments, overload and reverse-current relays, 
frequency meters, &c. Another item was a voice- 
frequency telemetering system developed in con- 
junction with Messrs. Standard Telephones and 
Cables, Limited, and enabling a number of readings 
to be given simultaneously over one pair of line 
pilots. At the transmitting end, inductive-type 
wattmeters and reactive kilovolt-ampere meters, and 
also moving-coil ammeters and voltmeters, are 
fitted with small variable air condensers. The 
variable capacity is connected to variable-frequency 
oscillator equipment, the output of which, after 
rectification, forms a signal current of proportionate 
value. At the receiving end the indicating instru- 
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calibrated to suit the particular transmitting meter 
and the circuit employed. 

We may mention also the transformer tap- 
position indicator shown by this firm, and illustrated 
diagrammatically in Fig. 21, on page 59. The 
instrument is of the deflectional type and has been 
patented by Mr. C. L. Lipman. Among the 
advantages claimed, it is pointed out that the 
readings are independent of variations in voltage 
or temperature and that the deflections are uniform 
throughout the whole range of the scale. The 
position indicator functions on the ratiometer 
principle and is operated from a transmitter which 
is simply a potentiometer resistance, the moving 
contact being attached to and rotated by the tap- 
changing mechanism. A change in the position 
of the transmitter contact alters the relative values 
of the currents in the two branches of the potentio- 
meter circuit, and the moving system of the ratio- 
meter, accordingly, takes up a new position of 
equilibrium. The pointer attached to the moving 
system indicates, on a suitably calibrated scale, 
the corresponding position of the tap-changing 
mechanism. An ordinary three-core pilot cable is 
required to connect the indicator to the transmitter. 
The position indicator can be installed at any 
distance from the transmitter, since the resistance 
of the wires does not affect the readings. The 
indicator is made in all sizes from 4 in. in diameter 
upwards and can be operated by either alternating 
or direct current. Two models are available, one 
having a 90-deg. scale and the other a 200-deg. 
scale, and to facilitate reading from a distance the 
scale is divided into segments, alternate segments 
being coloured red. It is claimed that the instru- 
ment can comply with the strictest requirements 
with regard to accuracy and dead-beatness. 

The exhibit of Messrs. Short and Mason, Limited, 
Aneroid Works, Walthamstow, E.17, consisted 
mainly of a selection of meteorological instruments 
and instruments for indicating, recording and con- 
trolling temperature, humidity, &c., under industrial 
conditions. One of their exhibits was the Fulscope 
combined temperature and humidity recorder and 
controller illustrated in Fig. 22, on page 59. An 
important feature of this instrument is that it 
provides an infinite range of sensitivity values 
between extremely high and very low, so that the 
value best suited to the operating conditions can 
be readily secured. The illustration shows the 
instrument arranged for room application, with the 
temperature and humidity elements extending from 
the top of the casing, but it can also be supplied for 
duct mounting with the elements extending from 
the back. The temperature element is extremely 
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| form of a membrane, is claimed to possess excep- 


tional strength and durability, as well as to be highly 
sensitive. Its movements, magnified by link 
motion, are transmitted directly to the pen arm. 
Under favourable conditions, we understand, the 
instrument is capable of maintaining temperature 
constant to within } deg. F. and humidity constant 
to within } per cent. for long periods without 
adjustment. Close throttling control, however, is 
only possible when the controller sensitivity is 
adjusted to suit the time lag of the process, which 
can be readily done by the adjustment previously 
mentioned. Control is actually effected by dia- 
phragm valves operated by air at a pressure of 
25 lb. per square inch, and although this pressure 
should be reasonably constant, a compensating 
device is fitted to prevent moderate pressure fluc- 
tuations from affecting the accuracy of control. 
According to the operating conditions, aspiration 
may or may not be necessary to ensure effective 
circulation of the air over the sensitive elements, 
but when it is needed a small air nozzle inserted in 
a Venturi throat is fitted. 

The exhibit of Messrs. Claude Lyons, Limited, 
whose London office is at 40, Buckingham-gate, 
Westminster, 8.W.1, included a selection of appar- 
atus chiefly intended for use in electrical and 
radio-measurement laboratories, although several 
instruments displayed were suitable for use in other 
branches of engineering and scientific work. An 
interesting and useful instrument shown was the 
sound-level meter, known as the General Radio 
type 759A, which we illustrate in Fig. 23, on 
page 59. As will be seen, it is a portable instrument 
and its total weight, including all batteries, is only 
24 1b. The special features claimed for it are that 
it is non-directional, has a high degree of sensitivity 
and calibration permanence, requires no battery 
adjustments, and is provided with a simple calibra- 
tion system which enables the sensitivity to be 
reset to the original value at any time. The 
microphone is of the sound-cell type and is shown 
in the working position in Fig. 23. When not in 
use it can be turned down into a recess in the panel, 
and it can also be used on a tripod and connected 
to the meter by a flexible cable. The two knobs 
seen in the illustration, one on each side of the 
carrying handle, are the decibel-attenuator switch 
and the weighting-network control. In ordinary 
use the reading of the former is merely added to 
that of the indicating meter, the weighting-network 
control being set to a suitable value for the sound 
level being measured. There is, however, an 


additional 40-decibel attenuator for high-level 


measurements, controlled by a switch. The sound- 
level range of the instrument is from + 24 decibels 
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to + 130 decibels above a reference level of 10-}* 
watt per square centimetre, which corresponds to a 
range of + 17 decibels to + 123 decibels when refer- 
red to the average threshold of hearing. 

Another exhibit which we may mention was the 
Dumont cathode-ray oscillograph equipment, which 
contains a 5-in. tube of high sensitivity. Separate 
amplifiers are provided for each pair of plates, and 
one of these amplifiers can be applied to the sweep, 
if desired. Similar equipment with a 3-in. tube 
was also shown. We may also refer to an electronic 
switch exhibited, which enables any two voltage or 
current phenomena to be observed simultaneously 
on a single cathode-ray oscillograph. It can, for 
instance, be used to observe the wave forms and 
phase of the voltages or currents from two parts 
of the same circuit, or to compare the wave form 
with a standard or other wave form. The unit 
consists of a switching valve and two amplifiers, 
one for each phenomenon, and the switch cuts in 
the two amplifiers in such rapid succession that 
the two phenomena appear to be on the screen at 
the same time. 

Mr. R. M. Catterson-Smith, Adams Bridge 
Works, Exhibition Grounds, Wembley, Middlesex, 
showed a number of electric furnaces for industrial 
and research work. One of these was a kiln for 
use in firing hand-painted decorative designs on 
glassware, and also suitable for annealing glass. 
A high-temperature tube furnace for research work, 
made by Mr. Catterson-Smith, was shown on the 
stand of Messrs. Wm. Jessop and Sons, Limited, 
Sheffield, in the Research Section of the Exhibition. 
This furnace contains a Silit helically-cut tubular 
heater capable of attaining a temperature of 
1,400 deg. C., and housed in a refractory material 
of small mass which is backed by heat-insulating 
material. As this furnace is used in magnetic 
research work, special care was taken to avoid the 
use of magnetic material in its construction; the 
connecting end bands, casing and framework are 
therefore all of non-magnetic material. It may be 
mentioned that the specimen is placed in a silli- 
manite boat having a geometric seating to facilitate 
accurate centring in the heater tube. As a final 
example of the special furnaces exhibited by Mr. 
Catterson-Smith, we illustrate, in Fig. 24, on 
page 60, a tube furnace made for the Oil Tech- 
nology Department of the Imperial College, and 
required for heating a pressure vessel or “ bomb ” 
used for research work. The bomb, which is 
shown on the right in Fig. 24, consists of a thick- 
walled closed cylinder weighing about 50 |b. It is 
carried on a special cradle in the furnace, which is 
designed to give a temperature of about 600 deg. C. 
inside the pressure vessel. The heater is rated 
at 3 kW, and the pressure tube is 25 in. in length 
and 6 in. in diameter internally. We also noticed 
on this stand a photometer sphere made of rein- 
forced plaster of Paris, and having an internal 
diameter of 20 in. We understand that similar 
spheres have been made up to 5 ft. in diameter, 
the inner surface consisting entirely of plaster un- 
broken by any of the reinforcing material. 

Electric furnaces of the muffle and other types 
were also shown by Messrs. A. E. W., Limited, 
Imperial Works, High-street, Edgware, Middlesex. 
In one of these furnaces, known as the type H, 
the heating elements are freely supported in the 
spaces between refractory bars of H-section, which 
are placed side by side in a longitudinal direction 
from back to front of the furnace chamber; the 

elements are connected to "bus bars at the back. 
This method of construction enables the elements 
to be easily and quickly replaced without taking 
down the furnace. Some of the muffle furnaces 
shown were specially designed for heating soldering 
irons, small tools, &c. In these, the muffle is 
heated by a nickel-chrome element wound and 
bound on to a refractory former; the standard 
temperature is 900 deg. C. One of the furnaces of 
this type had two heating chambers, and was 
fitted with a control switch giving three different 
temperatures. The size of each chamber was 4 in. 
long by 1 in. diameter. It was intended for keeping 
one soldering iron hot, while another was in use. 

As is well known, Messrs. W. Edwards and 
Company, Allendale Works, Vaughan-road, Lough- 


other scientific apparatus for use in education, 
research and industry. Their exhibit included 
rotary, mercury-diffusion and other types of vacuum 
pumps, and vacuum gauges of the Philips, McLeod 
and direct-reading types. While the McLeod gauge 
is still the most satisfactory instrument for the 
accurate measurement of low gas pressures, it is 
not well suited for use in industrial applications in 
which rapid pressure fluctuations are experienced, 
or for those cases in which it is more important to 
know the total pressure than the partial pressure 
of the true gases. Both these conditions, however, 
are complied with in the direct-reading gauge illus- 
trated in Fig. 25, on page 60. This gauge is an 
improved form of the Pirani gauge, and for labora- 
tory use the electrical apparatus can be housed in 
a cabinet, together with the indicating instrument ; 
for industrial purposes the indicator can be mounted 
at a distance from the vacuum apparatus. The 
standard instrument is intended for operation on 
alternating-current mains at from 200 volts to 250 
volts, 50 cycles, and the readings are not affected 
by nornial voltage fluctuations. It is supplied with 
a 3}-in. dial indicator, a teak cabinet, and the simple 
unprotected gauge tube shown on the left in Fig. 25 ; 
for works use, the gauge tube should be protected 
by the steel casing shown on the right. Various 
ranges between the limits of 10 mm. and 10-> mm. 
are supplied, and the instrument can be used with a 
recorder, if required. 

Messrs. Edwards’ exhibit also included typical 
equipment for the cathodic sputtering of metals, 
suitable for use in the mass production of small 
parts, such as are required in the manufacture of 
photo-electric cells, and also for the production of 
mirrors by the vacuum evaporation of aluminium. 
With these mirrors a higher reflecting power can be 
obtained than is possible by silver deposition, and 
they have the additional advantages of being harder 
and practically untarnishable. A Finch electron- 
diffraction camera was also exhibited by this firm. 


(To be continued.) 











LETTERS TO THE EDITOR. 





THE ANALYSIS OF ELASTIC 
STRUCTURES. 


To tHe Eprror or ENGINEERING. 


Str,—In your issue of December 10 last, page 669, 
there appeared a paper by Mr. E. H. Bateman entitled 
“The Analysis of Elastic Structures.” The strain- 
energy methods which the author advocates and 
exemplifies are, despite a prejudice against them in 
certain influential quarters, daily coming into more 
general use. The author is, presumably, desirous still 
further to increase the number of users, and it is 
therefore regrettable that he has not been more careful 
in his presentation, especially in the earlier paragraphs 
of his paper. Authorities on the subject agree that a 
formulation of the principle of minimum strain energy, 
which is at the same time comprehensive and precise, 
presents difficulties, but with regard to that given by 
Mr. Bateman, it may be said that it is difficult t» 
imagine one where the mathematically competent will 
more often ask what on earth the author means, 
or the less competent will more often wonder how on 
earth the author obtains his results. 

What follows is not a mathematical quibble. If the 
engineer is effectively to use mathematics, as nowadays 
in so many branches of his work he must, then, to 
efficient as well as to be comprehensible, he must be 
accurate in his use of its symbolism. 

Coming to details, the first equation the author 
gives is 


tinguishing them by means of suffixes) may be written 


for this simple case, 
22 
W, ~ $\ A%,W, — | PA, W, bf (3a, b, c) 
where 
P=iAA (4) 


If (4) is taken into account, then any one of (3) yields 
both 
~ A and ~ 
which express the two fundamental theorems of 
Castigliano.* If, on the other hand, we regard P 
and A as independent, i.e., temporarily ignore (4), 
then 


r. 


aw, PW, aw, P 
a m0, at = pA I= =A (60, b,c 
ap To ape tap mp aA (6s, b, ¢) 
Next, the author introduces the function 
i= Wi PR (6) 
and states that 
aang aU 
a = 0 and =o (7a, b) 


Now (7b), for instance, is true only if 

(i) P and A can be regarded as independent, so 
that A is not the variable deflection produced 
by a variable force P; and 

(ii) W is used in the form W,. 

Similar remarks apply to (7a). 

Properly to explain this, as to explain any state- 
ment in applied mathematics, we must go back to 
what the symbols (and in this case especially U) 
mean. If W is expressed in terms of A, and if also 
P is constant, then U represents the potential energy 
of the system in any configuration defined by a variable 
A. Consequently, the equation 

dU : 

ee (AE A)=0 
expresses the well-known theorem of minimum potential 
energy, and gives the necessary condition for 
equilibrium. 
It is not so easy to attach a physical significance 
to the other equation, derived from the expression of 
W in terms of a variable P and with a constant A, 
and the condition for equilibrium can be derived by 
differentiation with respect to P only if Hooke’s Law 
is ; 
I am quite sure that the author knows all this, but 
I am also quite sure that many of his readers will 
argue that since W = ¢P A, 


thn U=}3PA—PA=-—}#PA, 
and consequently that a = —}A, 


whereas the author asserts that it is zero! 
The same kind of concealed duality runs right 
through the paper. In section (k), for instance, the 
number of independent unknowns is 6. Some justifica- 
tion for the partial differentiation of U with respect 
to 14 variables, which are obviously not all independent, 
seems to be required. 
With regard to the problems solved in sections (7) 
and (k), it seems bad propaganda to use the strain- 
energy method to set up equations which can imme- 
diately be written down from the Theorem of Three 
Moments—a theorem which is, presumably, part of 
the stock-in-trade of anyone who is interested in such 
problems. ; 
As for the methods used to solve these equations, it 
is possible that the author has discovered them inde- 
pendently, but such methods of successive approxima- 
tion for the solution of sets of simultaneous equations 
are certainly not new, and are in daily use in numerous 
technical and other applications. If it be true that 
the majority of engineers are unaware of them, then 
the author will have rendered real service to those 
who are able to follow him to the point at which he 
begins to use them. 
inally, it seems open to question whether the 
introduction of the quantities which the author denotes 
by M,... and R, . . . is not rather a complication 
than a simplification. 
Yours faithfully, 

W. C. Bickrery. 





ow 
4=%5 - QM 
and the second 
ow wre || 
P = aA . . « (2) 


where W is the strain energy of a system due to a 
load P and A is the displacement of the load point in 
the direction of P. Now in this case there is only one 
independent variable. This may be chosen at will 
either as P or as A, but these are not independent 
variables. The notation of partial derivatives is here 
unnecessary, and is even misleading. Since, however, 
more than one independent variable does later appear, 
we may let this point pass. 


Imperial College of Science and Technology, 
London, 8.W.7. 
December 13, 1937. 


To tHe Eprror oF ENGINEERING. 


Siz,—Dr. Bickley’s hearty, and perhaps hasty, 
condemnation of my work as inefficient, incompre- 
hensible and inaccurate, clearly shows his failure to 
realise that my contribution to the Proceedings of 
the British Association at Nottingham was something 
more than a mere reformulation and illustration of 
the well-known principle of minimum strain energy. 
His inability to realise the purpose of this new method 








The strain energy can be ex d, as the author 
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later shows, in three different forms, which (dis- 


* English translation by E. 8. Andrews, page 15. 
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of analysis, which is an extension of the traditional 
method based on Castigliano’s theorems, is clear from 
his query as to why 14 variables should be required for | 
the solution of a problem in which he says there are | 
only six independent unknowns; the answer being 
that by differentiating the combined potential of the 
internal stresses and the external forces both the | 
elastic and static equations are obtained at once in 
the form most convenient for solution. 

Referring to Dr. Bickley’s analysis and using his 
notation, the strain energy may be expressed in either 
of the alternative forms W, or W,, but not W,. The 
choice between the two depends on whether deforma- 
tions or forces are taken as the independeat variables. 
Thus the fundamental equation U = W — P A simply 
means U = W, or W, — PA, which is equivalent to 
U = W, + W, — PA, since in each case the partial 
derivatives of U with respect to P or A are zero. 

I am glad to note that Dr. Bickley has perceived the 
duality of the analysis, which, far from attempting to 
conceal, I had actually emphasised by taking for my 
first two illustrations, and treating as mutually inverse 
problems, a simply supported and a fixed ended beam. 

Dr. Bickley’s remark, that methods of solution for 
sets of simultaneous equations are not new and are in 
daily use, would have been more convincing if supported 
by adequate references. In their absence, [ am 
prepared to rely on the authority of Professor R. V. 
Southwell, F.R.S., who stated as recently as August, 
1935, in a paper on “ Stress Calculations in Frame- | 
works ” (Proc. R.S., vol. A, 151, page 58), that “ the 
engineer is confronted with the necessity .. . of 
solving a large number of simultaneous equations ” ; | 
and’ that ‘‘ those who have experience of such calcula- | 
tions seem to be agreed that 10 or 12 redundancies is | 
the maximum number which can be treated, with any | 
confidence in the accuracy of the final result.” Pro- 
fessor Southwell goes on to claim as the first of the | 
advantages of his new method of systematic relaxation | 
that “it obviates entirely the necessity of solving | 
simultaneous equations, which is the main objection | 
(in practice) to existing methods.” By developing a 
rapid and effective method for the solution of simulta- | 
neous equations, of the form in question, I have | 
disposed of a difficulty formerly confronting the | 
engineer, and whether Dr. Bickley accepts this or not, | 
it is at least evident from the general tone of his | 
comments that he does not dispute the originality of | 
my analytical method. 








I am, Sir, 
Yours truly, 
E. H. Bateman. 
83, Oakfield Road, Selly Park, 
Birmingham. 
January 3, 1938. 








THE RESISTANCE OF TRAINS. 
To tHe Eprror or ENGINeerina. 

Srr,—On page 676 of your issue of December 17 | 
last, Lord Monkswell remarks on the unexpectedly | 
large resistance of a train of 13 vehicles during a run 
from Paris to Calais. While unable to suggest a satis- 
factory reason for the extra work demanded of the 
locomotive, he observes that “ there was, indeed, a 
good deal of wind, but it blew from a favourable 
quarter, and was quite insufficient to account for 
unusually high resistance.” In the absence of values 
for the velocity of the natural wind, no quite con- 
vincing argument can be advanced, but it seems 
possible, nevertheless, that the effect observed could 
have been due to air resistance. 

Two important relevart points are that the air 
resistance of a train arises from the resultant of the 
natural wind and train velocities, and that the resist- 
ance increases rapidly as the angle of yaw between the 
train and the resultant wind increases. Although, 
therefore, the speed of the resultant wind decreases 
as the direction of a given natural wind comes round 
towards “ fair,” the accompanying increase of yaw 
may more than compensate for the reduction in speed. 
Thus, a high wind needs to blow from within about 
40 deg. of the train direction b»fore it ceases to cause 
resistance, From more lateral directions, the wind 
may still be apparently favourabie, and yet offer a very 
considerable resistance to the motion of a long train. 

The speeds attained on this run, from Lord Monks- 
well’s log, were of the order of 60 m.p.h. to 70 m.p.h., 
so that the natural wind speed might have been a fairly 
large proportion—perhaps as much as 50 per cent.— 
of the train speed. It is worth noting, in this connec- 
tion, that, as the ratio of wind speed to train speed 
increases, not only does the air resistance for a given 
relative direction of wind increase, but also that the 
relative direction of a wind which just causes resistance 
decreases. In other words, a strong wind can blow 
from a less unfavourable quarter than a light wind, 
while imposing the same air resistance. 

If Lord Monkswell, from unpublished notes or 


memory, were disposed to estimate the speed and 
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direction of the wind he observed, it would be of 
interest to consider how far the unusual resistance to 
which he refers could be explained on that basis. 
Yours faithfully, 
F. C. JOHANSEN 
(Research Department). 
London Midland and Scottish Railway, 
Derby. 
January 8, 1938. 








POWER PRESSES FOR GENERAL 
PURPOSES. 


Many circumstances have combined to develop the 
power press from a relatively crude punching machine 
to a precision tool capable of producing large numbers 
of complex forms within fine limits of accuracy. In 
this process of development the war time demand for 
munitions played a considerable part, and the subse- 
quent growth of the electrical, motor-car and wireless 
industries has maintained a market for presswork of 
high quality, and encouraged specialisation on the part 














of manufacturers of press tools. On previous occasions 
we have noticed the productions in this field of Messrs. 
Lee and Crabtree, Limited, Wrose Brow Works, 
Shipley, Yorkshire, an example of whose N.D. type, 
pare ob introduced, is shown in the accompanying 
illustration. Both open-fronted and horn-type presses 
are included in the range, the illustration showing the 
former pattern. The general specification is similar for 
both, and the sizes at present in production range up 
to a pressure rating of 20 tons. Heavier designs are 
available, however, and the range is to be extended. 
The press frames are of cast iron, seasoned to remove 
casting stresses, and are designed to give ample rigidity 
and good tool space, extending, in the open-fronted 
type, through the back of the frame. The bed is 
-slotted, with a loose centre bed-ring, and can be 
fitted with a loose bolster if desired. Inclining mech- 
anism is also optional. In the horn-press types the 
frame is bored to accommodate the horn, and can be 
fitted with an adjustable table. The crankshaft is of 
high-tensile nickel-chrome steel, heat-treated and 
ground on the journals. The heavy flywheel is carried 
in bushes independently of the crankshaft, the drive 
from which is imparted to the seasoned ram by a cast- 
steel connection and a pitman of heat-treated nickel- 
chrome steel, fitted with an adjustable retaining ring. 
The clutch mechanism is of the rolling-key type, with 
heat-treated working parts, the key being made in 
two sections to permit of examination without removing 
the flywheel. The mechanism can be arranged for inter- 
mittent or continuous operation, and if desired a clutch 
lock can be incorporated for use when tool-setting. The 
ram has a breech-block cap and works in long Vee- 
guides, which also are heat-treated. A positive ejector 
is provided, designed to facilitate rapid adjustment. 
In the manufacture particular attention is given to 
accuracy of alignment, especially in the two planes of the 
ram movement at right angles to the bed, and every 
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press is subjected to an ample running-in test, and 
provided with a final inspection certificate, before 
dispatch from the works. The design can be modified 
if desired to allow of individual motor-drive instead 
of belt-drive, and roll or dial feeds and gearing are 
further optional departures from the standard pattern 
illustrated. 








THE MARSHALL CONCRETE-ROAD 
FORMING MACHINE. 


Ir does not require a very careful observer to notice 
the rate at which the concrete road is now extending. 
Originally consolidated by hand tamping, or left to 
settle naturally, the concrete has of recent years been 
finished by machine both here and abroad, though the 
examples of machines seen in this country have, up 
till the present, been largely of foreign construction. 
Now, however, Messrs. Marshall, Sons and Company 
(Successors), Limited, Britannia Ironworks, Gains- 
borough, have developed a concrete-road forming 
machine, of which the smallest size is shown in the 
illustrations, Figs. 1 to 5, page 66. This machine is 
known as the 9-ft. tamping machine, but it is necessary 
to state at the outset that the gauge of the wheels on 
which it runs can be readily altered to make the 
machine suitable for either a 6-ft. or 7-ft. pathway. 
Similarly, the 15-ft. machine can be adjusted to work 
on tracks of any width between 10 ft. and 15 ft. The 
largest machine runs on tracks 30 ft. wide. The 
width of the finished road is not, however, invariably 
that of the machine employed, for, as is well known, 
it is customary to make a concrete road by half its 
width at a time in order, chiefly, to avoid complete 
cessation of traffic during its construction. However 
that may be, the width of the road dealt with by the 
machine at any particular time is determined by steel 
forms at each side, spiked to the ground, the forms 
being provided with rails on which the machine runs. 
It is self-propelling and may be driven by either a 
petrol engine or Diesel-type engine, as preferred. 

The frame is constructed of steel joists throughout 
and is carried on four wheels, the driven pair in the 
rear being 2 ft. in diameter and the leading pair 12 in. 
in diameter. As will be clear from the drawings, 
Figs. 1 to 3, the drive is transmitted from the power 
unit, a single-cylinder engine of 4 brake horse-power, 
by Vee belts through a friction clutch on the crank- 
shaft. The first-motion shaft carries cams which give 
motion to the tamping gear, and from it the power 
is transmitted through gear wheels to the rear axle, 
while a shaft running at right angles to the screed board 
at the front of the machine is also driven from it. 
From the above it will be realised that the periodicity 
of the tamping motion and the travelling rate are 
correlated. When the engine, which is governed, is 
adjusted to give 120 blows per minute of the tamping 
beam, the travelling speed is 9 ft. per minute in the 
forward direction. The tamping beam is disconnected 
in reverse, and the speed is then 70 ft. per minute. 
It may be mentioned here that in the 15-ft. machine, 
which has a multiple-cylinder engine, two speeds are 
provided in both directions, viz., 6 ft. and 12 ft. per 
minute forward and 12 ft. and 33 ft. per minute in 
reverse. It will be clear from Fig. 4 that all the 
controls are grouped within easy reach of the driver’s 
seat, which is situated at one side of the machine. 

The function of the machine as illustrated is two- 
fold. At the front is a screed board, which is given 
a lateral reciprocating movement and levels the 
dumped concrete to a height of about } in. above the 
final level required. At the back of the machine is 
the tamping heomn, which is given a vertical recipro- 
cating movement which consolidates the concrete and 
reduces the surface to a level flush with the side forms. 
The view given in Fig. 1 is looking on the screed board. 
It consists of a wooden beam carrying a steel plate 
the bottom edge of which may be either straight or 
contoured to follow a cambered surface, as required. 
The beam is suspended by links from the short arms 
of a pair of bell-crank levers, the long arms of which 
carry nuts through which a screwed rod passes. The 
screw has a left-hand thread at one end and a right- 
hand thread at the other, and by rotating the rod 
by means of a hand wheel the bell cranks are tilted 
so as to set the board to reciprocate at the desired 
height. The drive is taken from the shaft previously 
mentioned, This terminates in a crank which is 
coupled to the board by a connecting rod. This 
construction is seen at the left hand of Fig. 5. 

The tamping beam is best seen in Fig. 4, while Fig. 2 
should be referred to for its actuating gear. The beam 
is of wood with a steel shoe on the bottom edge, which 
is cambered as necessary. It is suspended by links 
from the ends of two curved levers pivoted on the 
frame. Each lever is provided at the curve with a 
deep wood shoe faced with steel which rides on a 
double-shrouded cam. Rotation of the first-motion 
shaft thus imparts a vertical tamping movement to 








the beam, which is kept in a vertical plane by radius 



























_ JAN, 21, 1938.) 


ENGINEERING. 


63 








THE UNION-CASTLE LINER ‘“ WINDSOR CASTLE.” 
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VESSEL AS ORIGINALLY CONSTRUCTED IN 
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rods attached to a cross-member of the. main frame. 
When the tamping effect is not required, as, for 
instance, when the machine is in reverse motion, the 
levers are lifted by the cams seen near the suspension 
links in Fig. 4, so that the shoes are clear of the 
operating cams. The machine is usually traversed 
twice over the work for tamping, and the amount of 
fall is readily adjusted. The number of blows can be 
varied as required between 100 blows and 150 blows 
per minute. As regards actual performance, a con- 
servative estimate would be 60 yards of road per hour 
on a working width of 10 ft. This, it is stated, is 
equivalent to the finishing of one mile of road in 
3} days at a cost of a little over 4d. per yard. 

The advantage of mechanical tamping, apart from 
its rapidity of action and economy, is that the concrete 
is uniformly compacted without air pockets while 
the surface is free from ridges or hollows. The surface 
finish can be either smooth or have non-skid ripple, 
depending on the form of the steel tamping surface. 
Normally, with an ordinary steel surface the vertical 
withdrawal of the beam is stated to produce a roughened 
road surface with excellent non-skid properties. The 
machine as shown is not fitted with a vibrating attach- 
ment, though this can be supplied. Its employment 
enables a mix having a comparatively small water 
content to be used, or, conversely, enables a leaner 
mix to give the same ultimate strength as a richer one. 
With this arrangement the machine has a threefold 
function. The vibrating attachment consists of a 
steel cross-beam suspended from leaf springs attached 
to the frame between the rear wheels. Several elec- 
trical vibrating units, the number depending on the 
size of the machine, are mounted on the beam and, 
energised by a generator driven from the power unit, 
run at the rate of between 5,000 and 6,000 vibra- 
tions per minute. The beam is lifted from the 
concrete when not required by screw-adjusting gear, 
and when at work the leaf springs ensure proper contact 
with the concrete as this consolidates, while confining 
the vibration to the beam itself, that is, preventing it 
from being communicated to the machine as a whole. 





VESSEL AS RECONDITIONED. 


THE UNION-CASTLE MAIL AND 
PASSENGER LINER ‘‘ WINDSOR 
CASTLE.”’ 


Tue pages of Lloyd’s Register Book bear ample 
witness that neither the lengthening nor the re-engining 
of ships is an exceptional undertaking, for there are 
many instances of the brief notation “len.” in column 11, 
and the references in column 13 to “ NE” or “ NE 
& B,” denoting “‘ new engines” or “ new engines and 
boilers,” are too numerous to excite remark. It is 
rare, however, for ships intended to continue, after 
alteration, in their original service, to undergo such 
an entire transformation of appearance and apparent 
character as is indicated by the accompanying photo- 
graphs of the Union-Castle mail steamer Windsor 
Castle ; for the two illustrations might well represent 
two ships, with a quarter of a century between their 
“ dates of build.” 

The alterations were made necessary by the require- 
ment of the South African mail contract, that the 
ships engaged in the service must make the passage 
between Southampton and Capetown within 14 days. 
The new motorships Stirling Castle and Athlone Castle 
now in service, and the Capetown Castle, rapidly 
nearing completion, are designed to do this. To enable 
the older vessels also to run to the faster schedule, it 
was decided by the owners, Messrs. The Union-Castle 
Mail Steamship Company, Limited, to re-engine and 
otherwise modernise the steamers Arundel Castle and 
Windsor Castle, and the three motorships Carnarvon 
Castle, Warwick Castle and Winchester Castle. Of 
these, the Arundel Castle has returned to service and 
the Windsor Castle is to do so on January 28. The 
Carnarvon Castle is now in hand at the Belfast shipyard 
of Messrs. Harland and Wolff, Limited, who were 
responsible also for the conversion of the two steamers, 
and the remaining two motorships, which are only 
between seven and eight years old, will be taken in 
hand in the near future. In their case the work to be 
done is less extensive, the principal alterations being 
the fitting of main engines of greater power. 





In her new form, the Windsor Castle has an overall 
length of about 686 ft. 3 in., and a length between 
perpendiculars of 645 ft., which is about 15 ft. more 
than her length as built by Messrs. John Brown and 
Company, Limited, Clydebank, in 1922. The moulded 
breadth and depth are now, respectively, 72 ft. and 
45 ft. 6 in., and the gross tonnage 19,141. As built, 
she had compound single-reduction geared turbines 
driving twin propellers and supplied with steam by 
coal-fired single-ended cylindrical boilers, working under 
natural draught. Of this installation only two of the 
boilers remain, and these are now oil-fired. For the 
rest of the propelling machinery there have been 
substituted new Parsons triple-expansion turbines, 
with single-reduction gearing, taking steam from four 
Babcock-Johnson boilers operating at a pressure of 
425 lb. per square inch. Bach boiler has one steam 
drum and one water drum, both of solid-forged steel, 
and an integral superheater controlled by a damper, 
and is fitted with a Howden-Ljungstrém regenerative 
air-preheater. Balanced draught is provided by a 
forced-draught and an induced-draught fan for each 
boiler. Each funnel serves two boilers, and water- 
spray soot-collectors are fitted to clean the funnel 
gases. 

The closed feed system includes three stages of 
regenerative heating, the final temperature being 
350 deg. F. The two main feed pumps are of the 
turbo-centrifugal type, but the air and circulating 
pumps, as well as all the other propulsive auxiliaries, 
are electrically-driven. These include a new electric 
steering gear of Messrs. Harland and Wolff’s make, 
of 70 h.p., to operate the new semi-balanced rudder. 
The four main circulating-pump motors are each of 
75 h.p., the forced-draught fan motors of 39 h.p., and 
the induced-draught fan motors of 57 h.p. The two 
soot-collector pumps are fitted with 36 h.p. motors, 
and the three forced-lubrication pumps have motors 
of 40 h.p. A 52-h.p. motor is provided to maintain 
pressure in the sprinkler system, which has been fitted 
throughout the accommodation. To deal with this 
electrical load, which aggregates about 2,000 kW, 
three turbo-generator sets have been installed, each 
having an output of 500 kW at 100 volts. The deck 
auxiliaries, laundry plant, and the many small acces- 
sories in the passenger accommodation are all electric, 
but coal-fired cooking ranges are fitted in the galleys. 
The oil fuel capacity has been brought up to 6,300 tons 
by constructing deep tanks in what was No. 2 boiler- 
room, as well as the wing tanks, which take the place 
of the bunkers abreast of the boiler rooms, 

The passenger and cargo accommodation has been 
modernised throughout, and cabins are now provided 
for 219 first-class, 167 second-class and 194 tourist-class 
passengers. There is also accommodation, inter- 
changeable between the first and second classes, for an 
additional 24 passengers. All cabins have hot and 
cold water supplies. The cargo spaces are cooled by 
circulated cold air, and are protected against fire by 
the Lux-Rich detection apparatus and a steam extin- 
guishing system. A complete refrigerating plant is 
carried, and the spaces for chilled or frozen produce are 
fitted with a system of grids. The navigating and 
life-saving equipment has been included in the pro- 
gramme of os mm. ns wn the latter now comprising 
18 ordinary boats and two 30-ft. motor boats fitted 
with wireless, all handled by mechanical davits. The 
alterations in general appearance are sufficiently evident 
from a comparison of the two illustrations, the notice- 
ably graceful and well-balanced profile of the recon- 
structed vessel suggesting very effectively the modern 
standards of accommodation and performance to which 
she now conforms. 








ENGINEERING TRAINING AND 
EDUCATION. 


Course for Teachers in Foundry Subjects——A short 
course on foundry practice and science, for teachers in 
technical schools in England and Wales, will be held 
from April 19 to 23 at the Central Technical College, 
Birmingham, under the auspices of the British Foundry 
School. The primary aims of the course are to consider 
the most suitable methods of presentation for certain 
of the subjects taught. in National Certificate and City 
and Guilds courses, to review recent advances in 
foundry practice and science, and to discuss the special 
difficulties which beset classes intended for employees 
in the foundry industry. The mornings and two of the 
afternoons will be devoted to lectures and discussions, 
and on the two remaining afternoons visits will be 
arranged to foundries which present points of special 
interest. Special periods will be set aside for the 
discussion of teachers’ difficulties and for questions 
relating to equipment, practical work and class organisa- 
tion. Teachers who desire to attend the course should 
make application, not later than February 26, to the 
secretary of the Board of Education, Whitehall, 
London, S.W.1, from whom further particulars may 
be obtained. 
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CONTRACTS. 


Messrs. Kryn anp Lany (1928), Luurrep, Coborn 
Works, Letchworth, Herts, have received an order for 
upwards of 7,000 cast-steel wheel centres for new London 
Underground Railway trains. In order to save weight, 
the wheel centres have lighter sections than in the past, 
being made of high-tensile steel. 

Messrs. Marryat anp Scott, Luarep, 75, Clerken- 
well-road, London, E.C.1, have recently supplied lifts 
to numerous hospitals, including St. Leonard's Hospital, 
Shoreditch ; Alexandria Hospital; Redhill Hospital, 
Edgware; Belfast Union Hospital; and the yal 
Infirmary, Preston ; Hotels, including the Royal Hotel, 
Norwich ; Tilbury Hotel ; Charing Cross Hotel, Midland 
Hotel, St. Pancras and Morecambe ; and Queen's Hotel, 
Torquay. Many other installations have been made in 
factories and warehouses, office and municipal buildings, 
and flats, both at home and overseas. 

Messrs. Tae Generar Evecrric Company, Limrrep, 
Magnet House, Kingsway, London, W.C.2, have installed 
250-Watt Osira lamps, arranged approximately 105 ft. 
apart and at a mounting height of 25 ft. from the surface 
of the highway, in King’s-road, Stretford, Lancashire. 
The firm has also received contracts for 12 months’ 
supply of Osram lamps to Messrs. Harton Coal Com- 
pany, Limited, South Shields, Durham, and Messrs. 
Ryhope Coal Company, Limited, Sunderland, Durham. 











PERSONAL. 


Mr. A. G. M. Mrcuecy, M.C.E., F.R.S., Charter House, 
4, Bank-place, Melbourne, C, 1, Australia, informs us that 
he is no longer connected with Messrs. Michell Bearings, 
Limited, Neweastle-upon-Tyne, and Central Buildings, 
Westminster, London, 8.W.1, his interests therein having 
been purchased by other members of the Company. 

THe Lonpon Passencer Transport Boarp, 55, 
Broadway, London, 8.W.1, announces that Mr. Evan 
Evans has been appointed operating manager, railways, 
im succession to Mr.) George Hally, who has retired. 
Mr. J. H. Harley-Mason has been appointed new works 
engineer, Mr. H. J. Green, assistant to the chief engineer, 
Mr. J. H. Condy, civil engineer (maintenance), Mr. P. 
Croom Johnson, technical officer to the chief stores 
superintendent’s department, and Mr. H. Raine, per- 
manent-way engineer, tramways. 

Messrs. Toe Wetiman Sarre Owen ENGINEERING 
Corporation, Lourrep, Victoria Station House, Victoria- 
street, London, 8.W.1, have acquired the goodwill, 
designs and other assets of Messrs. Basic Industries’ 
Equipment Company, Limited, 58, Victoria-street, 
London, 8.W.1. The business will be carried on, in 
future, by Messrs. Wellman Smith Owen from Victoria 
Station House. Mr. B. Schieldrop, a director of Messrs. 
Basic Industries’ Equipment Company, has joined Messrs. 
Wellman's staff as manager of their furnace contracting 
department. 

Messrs. Srecrattom, Lourep, Friern Park, North 
Finchley, London, N.12, have appointed Mr. Stanley 
league manager of their Birmingham area. The branch 
office and stores are at 125, Hurst-street, Birmingham. 

Messrs. Stockton CuemicaL ENGINEERS AND RILEY 
Borers, Limerep, Perseverance Works, Stockton-on- 
Tees, have concluded an arrangement with Messrs. 
Niven, Nelson, and Matthews, Limited, whereby they 
have taken over Mr. W. J. Niven’s patents relating to the 
Neivin thimble-tube boilers. In future they will have 
the sole rights for marketing and manufacturing the 
boiler, and Mr. W. J. Niven, who has joined their staff, 
will be in charge of the new department. 

Mr. R. J. Wetsu, Wh.Ex., A.M.I.Mech.E., has relin- 
quished his position as general sales manager of Messrs. 
Petters, Limited, and has joined the staff of Messrs. The 
English Electric Company, Limited, Stafford, as chief 
sales engineer of their Diesel-engine department. 

Messrs. H. E. WearHertey anp Company, Liursxp, 
\rch-street, London, 8.E.1, advise us that Mr. K. V. 
Webster, formerly with Messrs. Alfred Herbert, Limited, 
Coventry, has joined their staff, and he will concern 
himself mainly with Société Genevoise products, for 
which they are the agents for London and the South of 
England 

Mr. Stewart Grass, who joined Messrs. Western 
Electric Company, Limited, Bush House, Aldwych, 
London, W.C.2, in March, 1929, has been appointed 
manager for Lreland. Mr. W. H. Ryan has been 
~ppointed acting supervisor in the operating department 
to assist Mr. Glass in a technical capacity. 

Mr. F. H. Boroner, who has been connected with 
Messrs. The Rowhedge Ironworks Company, Limited, 
Rowhedge, near Colchester, since 1905, and has been a 
director for the last ten years. has been appointed 


managing director in succession to the late Mr. Walter 
Oxton 
Messrs. ANGLO-Amertcan Or Company, Lowrrep, 


Engineering Department, have opened an additional 
drawing offiee at 18-20, Regent-street, London, 8.W.1. 

Mr. W. R. Gorpon, who has been director of the Coal 
Utilisation Couneil since its formation five years ago, 
retired on January 14 on his appointment as commercial 
manager of Messrs. Low Temperature Carbonisation, 
Limited. No successor has yet been appointed and 
Mr. H. L. Pirie, chief engineer to the Council, is carrying 
on the work for the time being. 


Tux Pvusiicrry anp ComMMERCIAL ADVERTISING 
DerartTMEeNtT of the Great Western Raritway, 
situated on the “ Lawn,” at Paddington Station, has 


been moved to new premises at 14, Bishop's Bridge-road, 
Paddington, London, W.1, 





TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 

Transmission-Line Towers, six, galvanised-steel, com~ 
plete with cross-arms, &c., to carry a single-circuit three- 
phase 110,000-volt line, consisting either of three 
19/0-101-in. copper conductors, or of three A.C.S.R. 
conductors on a single cross-arm. Public Works 
Department, Wellington, N.Z.; March 8. (T. 32,333/37.) 

Generating Units, two, each consisting of a 200-kW. 
three-phase alternator, direct-coupled to a heavy-oil 
engine with automatic starting equipment. Also 3,300- 
volt switchgear, fuel-storage plant, and other equipment, 
Municipality of Umtata, South Africa; March 24. 
(T. 16,020/38.) 

Steel Bogie Wagons, drop sided, 500, or alternatively 
1,000, type DZ-7, load 84,000 Ib., coal-load 76,000 Ib., 
3-ft. 6-in. gauge. South African Railways and Harbours, 
Johannesburg ; March 14. (T. 16,021/38.) 

Hexagonal Carbon Steel, hollow, 50,000 kg. State 
Electricity Supply and Telephones Administration, 
Montevideo, Uruguay ; February 21. (T.Y. 16,219/38.) 

Round Iron Bars, of various diameters, 43,800. State 
Electricity Supply and Telephones Administration, 
Montevideo, Uruguay ; March 7. (T.Y. 16,220/38.) 

Sulphate of Alb hydrated, 17/18 per cent., 400 
tons, to be packed in casks. General Stores Department, 
City of Durban, Natal, South Africa; February 25. 
(T. 16,224/38.) 

Steelwork, 233 tons, with quantities of rivets, bolts and 
nuts for bridges. South African Railways and Harbours, 
Johannesburg ; March 14. (T. 16,230/38.) 

Playground Equipment, including metal slides, swings, 
and horizontal ladders and bars. City Council, Johannes- 
burg; February 19. (T. 16,513/38.) 


Road-Making Plant, comprising a portable stone 
breaker to be easily convertible to a granulator, an 
engreceemins 250-gallon pressure sprayer for bitumen, 
a portable stand-by bitumen heater, a mechanical 
gritter, capacity about 4} tons, and a tilting-drum 
concrete mixer of 10/7 cub. ft. capacity. County Sur- 
veyor, Carlow County Council, County Offices, 30, 
Dublin-street, Carlow, Ireland; January 29. (T. 
16,447/38.) 











BOOKS RECEIVED. 


Medical Research Council. Industrial Health Research 
Board. rt No. 81. The Effects of Conditions of 
Artificial Lighting on the Performance of Worsted 


Weavers. By H. C. Weston. London: H.M. 
Stationery Office. [Price 9d. net.) 
Department of Scientific and Industrial Research. The 


National Physical Laboratory. Abstracts of Papers 
Published in the Year 1936. London: H.M. Stationery 
Office. [Price ls. net.] 

The Colliery Manager's Pocket Book for the Year 1938. 
Edited by Huperr GREENWELL and R. H. WaLKER- 
pine. London: The Colliery Guardian Company, 
Limited. [Price 3s. net.) 

The Journal of the Institute of Metals. Volume LXI, 
1937. No.2. Edited by G. SHaw Scorr. London: 
Offices of the Institute. 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1782. Calculated Flexual- 
Torsional Flutter Characteristics of Some Typical Canti- 
lever Wings. By Dr. W. J. Duncan and H. M. 
Lyon. [Price 4s. 6d. net.) No. 1786. <A Review of 
Theoretical Investigations of the Aerodynamical Forces 
on @ Wing in Non-Uniform Motion. By H. M. Lyon. 
[Price 4s. 6d. net.) No. 1792. Note on the Drag of a 
Gauntlet as Measured in the 24-Ft. Tunnel. By W. G. 
Jewnines. [Price Is. 6d. net.}] London: H. M. 
Stationery Office. 








Twenty-Five Years oy Macneto DEvELOPMENT.— 
In 1914, the motor industry of this country was almost 
entirely dependent on foreign sources for its magnetos. 
Immediately after the outbreak of war, however, the 
Coventry factory of the British Thomson-Houston 
Company, Limited, which had been established two 
years earlier, was entirely devoted to the production of 
six-cylinder and eight-cylinder magnetos for aircraft, 
while later the manufacture of the first British twelve- 
cylinder magneto was begun, and in 1918 a nine-cylinder 
pattern for radial engines was designed. Altogether, 
some 40,000 aircraft magnetos of various types were 
produced by this company during the war, while subse- 
quently, intensive research and organisation enabled a 
large number of units to be turned out for more peaceful 

urposes, so that by 1924 the output had reached 
50.000 per annum. Since that time, improved per- 
formance and reduction in cost have been obtained, 
combined with the design of distinctive ignition systems 
for use on the higher-priced cars. Special attention has 
also been paid to the production of magnetos for com- 
mercial vehicles. The results are to be seen in the 
many records held by vehicles, boats and aircraft fitted 
with the company's equipment. All this development is 
described in techni and historical detail in a well- 





illustrated booklet, which has recently been issued by 
the British Thomson-Houston Company. This is a real 
text-book in miniature, with whose contents those 
interest in an important subject should not fail to 
acquaint themselves. 





NOTES FROM THE SOUTH-WEST. 
Carpirrr, Wednesday. 


Welsh Coal Trade.—A very favourable position was 
reported on the Welsh steam coal market again last week. 
Inquiry continued to circulate on moderate lines, but 
new business remained difficult to negotiate owing to the 
fact that present productions were almost entirely 
absorbed by the heavy bookings collieries still had in 
hand. Some of the principal producers could accept 
only a very limited number of orders, because, in many 
cases, they had already sold their potential outputs over 
the first half of the year. Consequently, the tone for all 
grades remained very firm and there seemed no prospect 
of any relaxation in prices over some months ahead at 
least. The French financial crisis has had the effect of 
slowing down what was already a quiet demand from 
that market. It was expected that French buyers would 
suspend making purchases until the position became 
more settled, but as the depreciation in the franc would 
affect the price of all coals imported into France, it was 
not anticipated that it would give any competitive 
advantage to Continental producers at the expense of 
South Wales. Best large grades continued in quiet 
supply and prices were well held at late levels. Inferiors 
were in ample supply to meet a slow request, but sellers 
were showing reserve and values were unaltered. Sup- 
plies of the washed small descriptions remained extremely 

i to secure over several months ahead, and high 

were again secured for the occasional odd lots 

on offer. Dry sized kinds, too, were extremely scarce 

and strong. Throughs displayed a good activity and 

rices were upheld. The demand for cokes remained 
risk and quotations were maintained. 


Iron and Steel Trade.—There was little change to 
report in the iron and steel and allied trades of South 
Wales and Monmouthshire last week. Demand circu- 
lated on steady lines and though buyers were not so 
pressing there was no falling off in activity. Generally, 
producers were busy in clearing arrears of deliveries, 
while they held sufficient forward commitments to keep 
them well engaged for some time to come. 








NOTES FROM THE NORTH. 
Griascow, Wednesday. 


Scottish Steel Trade.—Little, if any, change has taken 
place in the state of the Scottish steel trade over the 
oes week, and all plant is running to capacity in the 

vy side of the industry. There is a plentiful supply 
of specifications from the shipyards, and in most cases 
early delivery is asked for, so that construction may not 
be held up. No contracts for new tonnage have been 
reported this week, but several Clyde shipbuilders are 
hopeful of booking orders for some which are now under 
consideration, and which may be fixed before long. 
The dull tone which has been noticeable in some sections 
of the black-steel sheet trade continues, and several of 
the makers cannot see very far ahead, but although the 
current demand is poor, it is fully anticipated that the 
present state is only of a temporary nature, and that 
there will be a revival in buying in the near future. 
Galvanised sheets continue quiet, as few export orders 
have been booked for some time and inquiries are not 
very satisfactory. Constructional engineers are very 
busy, and despite the very severe weather conditions 
which have been general in the West of Scotland of late, 
they have been carrying on extremely well with their 
operations, and are consuming a large tonnage of material. 

e following are the current quotations :—Boiler plates, 
111. 188. per ton ; ship plates, 111. 88. per ton ; sections, 
1ll. Os. 6d. per ton; medium plates, 131. per ton; 
black-steel sheets, No. 24 gauge, in minimum four-ton 
lots, 151. 15s. per ton ; and galvanised corrugated sheets, 
No. 24 gauge, in minimum four-ton lots, 18. 10s. per ton, 
all delivered at Glasgow stations. 


Malleable-Iron Trade.—There is still a certain amount 
of quietness among the malleable-iron makers in :the 
West of Scotland, and the tonnage of new business being 
booked does not come up to expectations. The require- 
ments of buyers are easily met at the moment, and as 
inquiries are not very numerous, the present outlook is 
not too promising. The re-rollers of steel bars, on the 
other hand, are very busy, and have quite a heavy 
tonnage on order. With the supply of raw material 
more satisfactory, plant is being kept fully employed. 
The current prices are as follows :—‘‘ Crown” bars, 
131. 58. per ton for home delivery or export ; re-rolled 
steel bars, 11/. 18%. per ton for home delivery, and 
112. 15s. per ton for export ; and No. 3 bars, 12/. 15s. 
per ton, and No. 4 bars, 13/. 5s. per ton, both for home 
delivery. 

Scottish Pig-Iron Trade-In the Scottish pig-iron 
trade, the position shows no change, and pressure for 
deliveries is the order of the day. resh demands keep 
coming in, and order books to-day represent the output 
for many months to come, with the steel makers perhaps 
the best customers. Prices are steady and are as 
follows :—Hematite, 6/. 13s. per ton, and basic iron, 
5l. 7s. 6d. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 61. 0s. 6d. per ton, and No. 3, 
51. 188. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending feat Satuntion. January 15, amounted to 314 tons. 
Of that total, 3 tons went overseas and the remainder 
coastwise. During the corresponding week of last year, 





the figures were 301 tons overseas and 121 tons coastwise, 
making a total shipment of 422 tons. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrippLessprouGH, Wednesday. 


The Cleveland Iron Trade.—Second hands are able 
to obtain command of more Cleveland pig than for 
some considerable time, but find distribution of their 
holdings less easy than under normal conditions. Cus- 
tomers abroad with whom they made extensive contracts 
which are much overdue for completion, have been 
compelled to cover their requirements by drawing 
supplies of foundry iron from elsewhere, and in several 
cases do not now have to accept delivery of 
Cleveland brands. Under such conditions, exports of iron 
from Tees-side are much below expectations considering 
the ample tonn for shipment. Local consumption 
of Midland foundry iron wd of Continental products 
continues on a consideralkse scale, to the exclusion, to 
some extent, of the use of Cleveland pig. Makers of 
Cleveland qualities have thus a fair amount of tonnage 
for sale, and are requesting customers to accept arrears 
of delivery. The changed situation has checked buying 
from abroad, as consumers and dealers in foreign iron 
are not entitled to the 5s. rebate made to loyal cus- 
tomers. Fixed prices of Cleveland pig remain at the 
equivalent of No. 3 quality, 109s., delivered within the 
Tees-side zone. 

Hematite.—Distribution of East-Coast hematite meets 
heavy current needs. After covering requirements of 
their own consuming departments and satisfying demands 
against runni contracts, makers have a fair amount 
of tonnage available for disposal, and a steady trade is 
passing. Overseas business is on a very limited scale, 
but several further sales have been made for delivery to 
North of England areas over periods within the first half 
of the year at recognised market values, governed by 
No. | grade of hematite at 133s., less 5s. rebate. 

Basic.—The enormous consumption of basic iron at 
local steel works is regularly met by the output of 
adjacent basic producing plant. The whole of the make 
is reserved for that purpose. 

Foreign Ore.—There is still little new business passing 
in foreign ore, but imports against old contracts continue 
adequate and satisfactory. Unloadings on Tees-side to 
date, this month, amount to 114,890 tons, compared 
with 133,941 tons for the corresponding part of December. 

Blast-Furnace Coke.—The heavy make of Durham 
blast-furnace coke is well taken up, mostly for use at 
local works. Consumers expect to renew contracts at 
the level of good average qualities at 36s. delivered to 
Tees-side furnaces. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers are fully employed 
on running contracts, and in many cases are not seeking 
further orders. Arrears of delivery, though appreciably 
reduced, are still considerable, and producers are desirous 
of still further relieving supply obligations before embark- 
ing on further extensive commitments. Supply of steel 
semies is now almost equal to requirements of re-rollers. 
Finished steel producers have work to execute that will 
keep plant employed over the greater part of the year. 
For home trade market quotations stand: Common 
iron bars, 131. 5s.; steel bars, 11/. 18s.; soft steel 
billets, 71. 17s. 6d.; hard steel billets, 91. 2s. 6d.; steel 
ship rivets, 151. 2s. 6d.; constructional steel rivets, 
161. 5s. ; steel boiler plates, 111. 18s. ; steel ship, bridge 
and tank plates, 11/. 8s.; steel angles, 111. Os. 6d. ; 
steel joists, 111. 0s. 6d. ; tees, 121. 0s. 6d. ; heavy sections 
of steel rails, 101. 2s. 6d. ; fish plates, 141. 2s. 6d.; black 
sheets, No. 24 gauge, 151. 15s. ; and galvanised corrugated 
sheets, No. 24 gauge, 181. 10s. 

Scrap.—Business in iron and steel scrap is quiet. 
Heavy steel is in request at stabilised prices, but other 
descriptions of material are slow of sale. 








Farr TRADING IN THE ELEcTRICAL LyDUSTRY.—A short 
statement, which has recently been published, shows 
that during 1937 the Electrical Fair Treading Council, 
Kern House, Kingsway, London, W.C.2, has made very 
considerable progress in securing support for the poioy 
issued by this body during the year 1936, and that 
there is a growing recognition of the value of a code 
which will define the functions of the distributing 
channels through which electrical products reach the 
user. Discussions took place which resulted in the 
adoption of standard trade discounts on electrical 
fittings, and a meeting was also held with the Royal 
Institute of British Architects to consider practice in 
connection with prime cost items. Other matters dealt 
with during the year concerned the distribution of 
synchronous clocks, the status of wholesalers, and the 
unauthorised granting of trade discounts. 





Tue Late Mr. A. J. Warp.—The death of Mr. 
Arthur John Ward, which occurred at his home in 
Ranmoor, Sheffield, on January 8, removes a well-known 
figure from industrial circles in South Yorkshire. Mr. 
Ward, who was assistant managing director of Messrs. 
Thos. W. Ward, Limited, Albion Works, Savile-street, 
Sheffield, was 70 years of age. He commenced work at 
the age of 13 as an office boy in a firm of accountants 
in Norfolk-street, Sheffield, and at the age of 15 joined 
his two brothers in the firm which the elder, Mr. T. W. 
Ward, had founded in 1878. At first he was connected 
with the ivory, horn-handle and other manufacturing 
departments of the firm, and, when still in his “ teens,” 
travelled for orders both in London and on the Continent. 
Later he became a partner in the firm and when this 
was formed into a limited company in 1904 he was made 
assistant managing director. Mr. Ward, who was a 
Justice of the Peace for Sheffield, also served on the 
City Council from 1919 until 1924. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Conditions in the steel and engineering 
trades have undergone no material change. The demand 
for raw and semi-finished materials has Conn maintained. 
and large batteries of furnaces continue to operate to 
capacity. Some sections of the finished branches are 
having difficulty in obtaining sufficient supplies of steel, 
and producers fre taking steps to augment outputs. 
Business in heavy inery and engineering products 
is fairly substantial. Foreign mining enterprises are 
relying on Sheffield works more and more for supplies 
of dredging plant and related parts, heavy types of 
rinding and crushing machinery, and excavating plant. 
usiness is also brisk in rotary dryers, cement and 


concrete mixers, and steam-generating plant. One 
local firm has ;contracts on hand, valu at many 
thousands of pounds, for such equipment. Shipyards 


at Barrow, Birkenhead and Clydebank are taking 
increased tonnages of Sheffield-made steel, forgings and 
castings, and deck furnishings for ships. Special stcels, 
——s {'withetending high acid-resisting, and steels 
capable of wi i i ressures, are all in stron 
demand. Outputs at many Sesto reach an n= bee 
dented level. Automobile steel is another active line. 
Outputs of gear boxes, clutch plates, piston rings and 
rods, and axles, are well in excess of those of a year 
ago. owners in different parts of the country 
are ordering light types of c ing and grinding machines. 
Firms specialising in the uction of agricultural 
machinery and parts are busil employed. The seasonal 
demand is ae en, and some farmers are 
buying new plant, while others are sending their machines 
to be ove - The tool trades are doing well. 
Sheffield Chamber of Commerce reports the receipt of 
more overseas inquiries. On Said account, engineers’ 
small tools, including hacksaws and blades, twist drills, 
milling cutters, reamers, files, and fine-measuring tools 
are all in strong demand. The file market has taken on 
a more attractive appearance, despite the diminution in 
sales to Spain and Russia. Business in plantation tools 
on overseas account has improved considerably during 
the it few months. Competition from America and 
France is less keen. 


Holiday with Pay for Steelworkers.—As a result of an 
agreement arrived at between engineering masters and 
trade unions, fifteen thousand workers engaged in press 
shops, forges, rolling mills, and ay ne eo other than 
Siemens and electric steel-melting departments, will have 
summer holidays with pay this year. The terms arrived 
at provide for a minimum of 2/. 10s. to labourers, and 
a maximum of 6l. a week to highly-skilled men. A 
special feature of the settlement is that some 40 or 
more of the grades of workpeople will receive allowances 
in excess of 31. 9s. a week. 

South Yorkshire Coal Trade.—The export position is 
much the same. Buying is limited, though more 
inquiries are circulating. There is an improving call for 
steam coal. strong inland demand is reported for 
most classes of fuel. Small coal is firm and in strong 
request. The house coal market shows improvement. 
Sales to the South of England are more substantial. All 
types of coke are in demand. Blast-furnace coke is 
realising 30s. per ton on rail at the ovens for inland 
delivery. Large patent-oven coke is quoted similarly. 
Nominal prices at pithead are as follows: Best branch 
handpicked, 28s. to 298. 6d.; best South Yorkshire, 








25s. 6d. to 27s. 6d.; best house, 22s. to 24s8.; best 
kitchen, 19s. 6d. to 21s.; best Derby selected, 
24s. 6d. to 25s. 6d.; best Derby brights, 20s. 6d. 
to 22s.; best large nuts, 19s. 6d. to 20s.; and best 
kitchen nuts, 18s. 6d. to 19s. 

W. E. Hicgurretp Sarerp Competirion, 1937.—As 


the result of the Competition held under the auspices of 
the Association of Supervising Electrical Engineers, the 
W. E. Highfield Shield and first prize of 51. 5s. has been 
awarded to Mr. W. J. F. Kirkaldy, of Wolverhampton. 
The second prize, of 31. 38., has been gained by Mr. G. 
Grainger, of Walsall, and the third, of 21. 2s., by Mr. W. 
Acton. In the associates’ section, the first prize of 
3l. 38. has been awarded to Mr. L. M. Bruce, and the 
second prize of 21. 2s. to Mr. H. E. St. Pierre. The last 
three prize winners are all resident in London. 

“Tue Far Eastern ENGINEER.”——We have received 
a copy of volume 1, No. 1, of a new technical monthly 
journal which bears the title The Far Eastern Engineer. 
The endeavour of the journal will be to present reports 
of all the interesting undertakings which are commenced, 
or are already in operation, in the vast area loosely termed 
“The Far East,”’ and including the East Indies, Malaya 
and Siam, as well as China. The issue contains articles on 
“Moulded Plastics,” by Mr. A. R. Dunton; ‘“ The 
Purification of Steam,” by Mr. H. Bentley; “ Recent 
Advances in Metallurgy,” by Mr. F. Johnstone Taylor ; 
“Welding of Rail "Fointe,” by Mr. A. Vasudevan ; 
“The Electricity Supply of Shanghai”; ‘The Water 
Supply of the Settlement during the Shanghai Hostilities”’ ; 
“* Supercharging of Diesel Engines ”; and “ The Sinking 
of Wells for Bridge Foundations.” This last article is 
printed in Chinese as well as in English. The journal, 
which was produced in Shanghai under most trying 
conditions, is very well turned out. The second issue, 
we are informed, will cover Hong Kong and South China, 
and the third, Malaya. The journal is published, price 
per —— copy 1 dol., by Messrs. Millington, Limited, 
117, Hong Thag-ceed Shanghai, in association with 
The Indian and Eastern Engineer, Calcutta, and 39, 
Lombard-street, London, E.C.3. The managing editor 
is Mr. J. A. Galvin and the associate technica! editor, 
Mr. C. A. Middleton Smith, M.Sc., M.I.Mech.E. 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINKERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, 8.W.1. General 
Meeting. ‘ Machine Tool Tests and Alignments,” by 
Professor Dr.-Ing. G. Schlesinger. Yorkshire Branch : 
Tuesday, January 26, 7.30 p.m., The University, Shef- 
field. Joint Meeting with Tue Juntor LNstrITuTION oF 
ENGINEERS. “ Bearing Lubrication,” by Professor 
H. W. Swift. Southern Branch : Thursday, January 27, 
6.45 p.m., University College, Southampton. Annual 
Meeting. ‘‘ The Early History of the Locomotive,” by 
Professor C. H. Bulleid. North-Western Branch : Thurs- 
day, January 27, 7.15 p.m., The Engineers’ Club, Man- 


chester. Annual Meeting. ‘‘ Cast Materials for Crank- 
shafts,” by Messrs. W. West and J. G. Pearce. Midland 
Branch: Friday, January 28, 7 p.m., The Midland 


Institute, Paradise-street, Birmingham. Joint Meeting 
with the Birmingham and District Association of Tur 
INsTITUTION oF Crvm ENGINEERS and the South 
Midland Centre of Tue Instirurion or ELECTRICAL 
Enermneers. Lecture: “The Work of the Civil, 
Mechanical and Electrical Engineer in the Development 
of the British Empire Flying Routes,” by Mr. H. A. 
Lewis-Dale. East Midlands Branch: Friday, Janu- 
ary 28, 8 p.m., University om Shakespeare-street, 
he 


Nottingham. Annual Meeting. Thomas Hawksley 
Lecture: ‘* The Gas Engine and After,” by Dr. F. W. 
Lanchester. 

Institution oF EgcrricaL ENGIngrers.—North- 
Eastern Centre: Monday, January 24, 6.15 p.m., The 
Newe House, Pilgrim-street, Newcastle-upon-Tyne. 


‘** Rural Electrification,’”” by Mr. J. 8. Pickles. Mersey 
and North Wales (Liverpool) Centre : Monday, January 24, 
7 p.m., The University, Liverpool. ‘ Safeguards Against 
Interruptions of Supply,’’ by Messrs. H. W. Clothier, 
B. H. on and H. Leyburn. Jnstitution : Monday, 
January 24, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on “* The Routine 
Testing of Protective Gear,” to be opened by Mr. G. H. 
Fowler. South Midland Centre: Monday, January 24, 
7 p.m., The James Watt Memorial Institute, Birmingham. 
(i) ** The Design of Domestic Electric Cookers,” by Mr. 
O. W. Humphreys. (ii) ** Electric Cookers for Domestic 
Purposes, with Special Reference to Maintenance Costs,” 
by Mr. J. N. Waite. Wireless Section: Tuesday, Janu- 
ary 25, 6.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on ‘‘ Cathode- 
Ray Tubes for Wireless Purposes,”’ to be opened by Mr. 
L. H. Bedford. Scottish Centre: Tuesday, January 25, 
7 p.m., The North British Station Hotel, Edinburgh. 
** Recent Transformer Developments and Applications,” 
by Mr. T. A. Long. West Wales (Swansea) Sub-Centre : 
Thursday, January 27, 6.30 p.m., The Technical College, 
Mount Pleasant, Swansea, ‘‘ Recent Progress in Induc- 
tion Motor Construction,” by Mr. L. H. A. Carr. 

InstTITUTION oF CrviL ENGINEERS.—Tuesday, Janu- 
ary 25, 6 p.m., Great George-street, Westminster, 8.W.1 
“The Subsidence of a Rockfill Dam and the Remedial 
Measures Employed at Eildon Reservoir, Australia,” by 
Mr. R. G. Knight. Newcastle-upon-Tyne and District 
Association: Tuesday, January 25, 7.30 p.m., The 
Mining Institute, Westgate-road, Newcastle-upon-Tyne. 
*The Production of Roadstone and Tarmacadam, by 
Mr. G. E. Marshall. Wednesday, January 26, 7 p.m., 
Stockton-on-Tees Co-Operative Society’s Café, Welling- 
ton-street, Stockton-on-Tees. ‘*‘ The Construction of the 
Kincardine-or-Forth Bridge,” by Mr. E. W. Gill. Bir- 
mingham and District Association : Thursday, January 27, 
6 p.m., The James Watt Memorial Institute, Birmingham. 
‘Construction of Permanent Way for High-Speed 
Traftic,” by Mr. H. 8. B. Whitley. South Wales and Mon- 
mouthshire Association: Thursday, January 27, 6.30 
p-m., The Royal Metal Exchange, Swansea. “ Wales 
and Recent Waterworks Practice,” by Mr. A. L. Arnold. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, January 25, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. General Meeting. “ Archi 
tectural Engineering,”’ by Mr. R. T. James. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre ; Tuesday, January 25, 7.30 p.m., The James 
Watt Memorial Institute, Birmingham. General Meet- 
ing. “Steering Problems and Layout,” by Mr. D. 
Bastow. Coventry Centre: Tuesday, January 25, 7.30 
p-m., The King’s Head Hotel, Coventry. General Meet- 
ing. ‘ The Effect of National Conditions on Automobile 
Design in Great Britain,’’ by Mr. Maurice Platt. 

Nortu-East Coast InstiruTion OF ENGINEERS AND 
SurpBurLpers.—Friday, January 28, 6 p.m., The Mining 
Institute, Westgate-road, Newcastle-upon-Tyne. “ Diesel 
Varia,” by Mr. G. J. Lugt. 

Roya. Insrrrution.—Friday, January 28, 9 p.m., 21, 
Albemarle-street, W.1. ‘“‘Salving of the Ex-German 
Fleet at Scapa,” by Mr. T. McKenzie. 

InstiruTe oF Metats.—North-East Coast Local 
Section: Saturday, January 29, 7.30 p.m., The Arm- 
strong College, Newcastle-upon-Tyne. Joint Meeting 
with the Newcastle-upon-Tyne and District Branch of 
Tue Instirvre or Brirish FounpryMen. “ Randupson, 
Process of Cement Moulding,” by Mr. F. W. Rowe. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Tue Coat Iypvustry ww PoLtanp.—The output of coal 
from Polish collieries during the first 11 months of 1937 
amounted to 32,880,000 tons, against 26,764,000 tons 
during the corresponding period of 1936. Exports 
during the same period of 1937 totalled 10,312,000 tons 
compared with 7,821,000 tons in the first 11 months of 
1936, an increase of 2,491,000 tons in the current year. 
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SAFEGUARDS AGAINST THE IN- 
TERRUPTION OF ELECTRICITY 
SUPPLY. 


Ir has been recognised from the very earliest days 
that steps must be taken to protect electrical circuits 
and the equipment connected to them from the 
effects both of overloads and faults. To begin 
with, the means adopted to provide this protection 
took the form of fuses or automatic switches, which 
opened the faulty circuit when the current in 
it exceeded a certain predetermined value. Safety 
was thus secured at the expense of a longer or 
shorter interruption of the supply, while as net- 
works became more extended, not only the faulty, 
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For these lines, owing to their exposed situation, 
are liable to faults of a transient nature, due, for 
instance, to lightning, and these faults may cause 
the insulator to flash over and surges to be trans- 
mitted to the station apparatus. The latter must 
therefore be protected against excess voltages. 


but sound circuits were frequently and unneces- 
sarily opened. The next step, therefore, was the 
invention of discriminating apparatus, the use of 
which ensured, as far as was humanly possible, 
that when a fault occurred only the section directly 
affected should be cut out and isolated, while 
the remainder continued to function. The con- 
tinued growth of generating plant and the policy 
of interconnecting stations, which has been adopted 
during recent years, have greatly increased the 
need for such forms of protection, since, unless 
a faulty section is rapidly isolated, considerable 
power may flow into it and serious and widespread 
damage be caused. It may be argued, therefore, 
that while interconnection makes for greater 
continuity of supply, it also increases the material 
risks should anything untoward oecur. 

The more extended use of overhead lines both for 
long-distance transmission and for distribution 
purposes has served to complicate the position. 


Flash-overs can, it is true, be to a aaa extent 
prevented by raising the level of the insulation, by 
employing earth wires and by ensuring low-footing 
resistances for the towers. In addition, more than 
one system of arc suppression is available. These 
provide sufficient protection when the line pres- 
sure does not exceed 33 kV and when the faults 
are due to lightning and to such normal voltage 
hazards as birds, twigs, fog, and deposits of dirt 
and salt. On the other hand, faults on overhead 
lines operating ,at pressures above 100 kV are 
almost entirely due to lightning, and though they 
can also be protected in the same way, it is more 
economical to install cireuit-breakers which will open 
directly a fault occurs and willimmediately re-close, 
the result being that the faulty component is auto- 
matically disconnected without the supply being 
interrupted. At intermediate voltages either arc- 
suppression coils or automatic re-closing circuit- 
breakers can be used. 

A circuit-breaker of a type suitable for opening a 
faulty circuit and immediately re-closing it when the 
fault is cleared is described in an informative paper 
entitled ‘Safeguards against Interruptions of 
Supply,” which was read before the Institution of 
Electrical Engineers on Thursday, January 6, by 
Messrs. H. W. Clothier, B. H. Leeson, and H. Ley- 
burn. This cirouit-breaker is a development from a 
132-kV, 1,500,000-kVA circuit breaker with solenoid 
closing and electro-magnetic tripping, which is 
fitted with horizontal turbulators and rotary moving 
contacts so as to reduce the inertia of the moving 
parts. The design also enables the quantity of the 
oil in the tank to be reduced by about 40 per cent., 
an important point when it is realised how vital the 
presence of this inflammable material may be. With 
such a circuit-breaker, the total breaking time, that 
is, the time necessary for opening and for extinguish- 
ing the arc is only 0-09 second at 100 per cent. 
breaking capacity, while an additional 0-04 second 
is needed for the relay to operate, making a total 
of 0-13 second, or 6-5 cycles, for clearing the fault. 
It having been found possible to develop an arc- 
control device, which will both make and break 
circuit in less than one cycle, or 0-02 second, the 
design of this circuit-breaker was, according to the 
authors, mainly a question of solving the mechanical 
problem of accelerating and travelling the moving 
parts sufficiently quickly to produce the necessary 
break within one cycle or so. This was effected by 
discarding solenoid closing and electromagnetic 
opening in favour of pneumatic power for both 
purposes. The result is that the total break time 
has been reduced from 0-09 second to 0-06 second, 
and the arc duration from 0-03 second to 0-02 
second, both at 100 per cent. rating. 

To reduce the amount of oil required and to 
achieve a still higher speed of operation, a turbulator 
circuit-breaker of the small oil volume single-break 
type has been developed. This is closed and 
opened by what the authors call pneumo-oil opera- 
tion ; and the inertia of its moving parts has been cut 
down by the use of a light metal rod, which bridges 
the break between the fixed contacts. Oil is used to 
transmit the accelerating forces to this contact 
rod and to arrest its motion. The authors state 
that tests have shown that such a circuit-breaker 
will clear a fault without the arc lasting more than 
0-02 second to 0-03 second throughout the whole 
breaking capacity range. 

This circuit-breaker has also been designed for 
automatic re-closure. Inso doing, two requirements 
have to be met. In the first place, the time of 
re-closure has to be so short that synchronous 
machinery will not fall out of step and in the 
second it has to be long enough to allow the fault arc 
to be completely extinguished, so that it will not 
re-strike when the circuit-breaker is re-closed. 
These are obviously two opposing conditions 
which it must have been difficult to reconcile, 
especially as both times are variable. The first 
depends on the characteristics of the synchronous 
plant and of the line, as well as on the severity of 
the fault ; and the latter upon the duration of the 
fault, the arc length, the system voltage, fault current 
and atmospheric conditions. Experience shows, 
it is stated,that successful re-closures can be obtained 
without loss of synchronism, so long as the total time 
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of the circuit is not more than 0-34 second. Further, 
the shorter the total time of de-energisation the 
greater the power that can be transmitted over the 
line without risk to synchronous plant. The 
circuit-breaker can clear the fault and re-close 
right home in 0-26 second, so that the line will be 
re-energised in 0-3 second instead of the 0-34 
second allowable. 

This is a most interesting piece of apparatus 
whose performance under actual working condi- 
tions will, we feel sure, be carefully watched. At 
the moment, information regarding its design and 
construction are naturally somewhat meagre, though 





a model was exhibited at the meeting. We hope, | 
however, that the time will come when such reti- | 
cence will no longer be necessary. As the authors 
truly remarked, high-speed re-closing circuit- 
breakers will only necessitate the line being momen- | 
tarily de-energised and their use will thus offer an 
important safeguard against that interruption of 
supply which is so undesirable. 

The description of this important addition to the | 
equipment of the supply engineer formed the | 
climax to the paper we have mentioned. Before | 
this stage was reached, however, the authors rightly | 
insisted that the installation of what is conveniently | 
called protective apparatus is only one link in a chain | 
of safeguards. The first of these, in fact, is to ensure | 
that the generating plant, transformers, switchgear | 
and other apparatus shall be capable of performing 
their duties with certainty. In addition, they must 
be so arranged that they will give the most efficient 
combined performance. For instance, the switch- | 
gear should be designed so that that sectionalisation, 
which experience has shown to be desirable, is 
possible and the circuit-breakers should not be | 
called upon to break more than 44,000 symmetrical 
r.m.s8. amperes, nor to make more than about 110,000 
peak amperes at any voltage. Attention must also 
be paid to such routine safeguards as the testing of 
insulation and as a final line of defence, coming 
after the protective apparatus proper, there must 
be means for preventing the spread of damage 
due to fire or explosion. These safeguards include 
the physical separation of the power station and 
sub-station apparatus in such a way that if one 
section is seriously damaged by the occurrence 
of a fault, adjacent sections shall not be affected. 
A further precaution in this connection is the use 
of cable trenches filled with pebbles, while, finally, 
automatic or manual fire-fighting apparatus of an 
adequate kind must be installed. 

Even so, however ideal the lay-out of the plant, 
however adequate it may be for its purpose, and 
however perfect its performance, faults will, for the 
reasons already mentioned, occur. Apparatus must 
therefore be provided which, when traversed by the 
fault current, will open the appropriate circuit- 
breakers and thus isolate the faulty section. Such 
apparatus is not lacking. Indeed, the ingenuity of 
electrical engineers has led to a multiplicity of 
equipment for this purpose, most of which, as was 
abundantly clear not only from the paper itself, 
but from the discussion, has its enthusiastic ad- | 
vocates. Indeed, it was a pity that some of the 
speakers, instead of directing their attention to 
the general problem, propounded by the authors, 
whether interruptions of supply are uneconomic, 
and if so, whether appropriate general routine and 
protective safeguards should be adopted, occupied 
the time of the meeting by advocating their own 
partial solutions of the difficulty and by discussing 
details which, however interesting, did not go to 
the root of the matter. In other words, it was 
implicitly assumed that some ‘orm of protection 
was necessary and little objection can be raised to 
that point of view. Unfortunately, what is prob- 
ably a more important aspect of the situation, that 
is, how far protection should be carried, was, for the 
most part ignored. Complication, however, is not 
in itself an advantage, and it would therefore be 
well if efforts were made to meet essential require- 
ments in the simplest manner possible. 








That this point is not without its importance may, 
however, be deduced from a remark made by Mr. 
Johnstone Wright that protective apparatus some- | 
times fails. In other words, faults sometimes occur 


which the apparatus is incapable of clearing. The 
question is, therefore, whether this position should 








be accepted, or whether further efforts should not 
be made to ensure that whatever the character of 
the fault there shall be a reasonable certainty that 
it will be cleared under all conditions. This problem 
in turn has two sides. The technical, which imposes 
on the engineer the duty of exercising even more 
ingenuity than he has exercised in the past, and the 
economic, which involves the decision how far it is 
desirable to lay out money on the provision of 
apparatus which will only operate under the most 
exceptional conditions. We should have liked to 
have heard these matters discussed. The results, 
we feel sure, would not have been uninteresting. 








TRAVELLING FACILITIES IN THE 
LONDON AREA. 

WHEN dealing with the traffic question, a short 
time ago,* we suggested that transport in the 
larger cities, and more particularly in the London 
area, represented a more acute problem than that 
in the open country. Point is given to this view 


by the report of the London and Home Counties | 
| actually proposed to deal with the situation at the 


Traffic Advisory Committee for 1936-37,+ which has 
just been issued. It is admitted in this report that 
the facilities for travel between the outer and inner 
London areas, or within the latter, are decidedly 
inadequate during certain hours of the day. Speak- 
ing of the suggested extension of the Edgware- 
Morden tube in the direction of Epsom, for example, 
it is stated that the London Passenger Transport 
Board admit that the present maximum capacity of 
the tube is inadequate to meet requirements during 
the rush hours, and it may be said with little fear 
of contradiction that the same is true of other tubes 
and suburban services. It would appear, however, 
that the Committee draw the wrong moral from the 
circumstance mentioned, since they regard it as a 
reason for refusing the suggested extension, rather 


already stated, the Committee reject'these proposals 
their main ground of objection being that any 
extension of the line would only aggravate the 
present congestion, as the construction of such an 
extension could not in any way alter the capacity 
of the existing line, which is strained to the maximum 
between Oval and Kennington stations. Continuing, 
it is stated that no additional through accommo- 
dation into the central area would or could be 
provided at the peaks for the additional traffic 
which the extension would attract. It is therefore 
considered impracticable to construct either the 
extension or the branch. Before discussing the 
suggestions made by the Committee to improve the 
facilities in the area by other means, it may be 
mentioned that the construction of a new line 
throughout was proposed by the local authorities 
concerned. This proposal is also rejected by the 
Committee on the grounds that however desirable 
it may be, the Board consider that there are over- 
riding physical and financial considerations which 
effectively prevent its adoption. 

Attention may now be directed to the measures 


present time, and until the programme of new 
works in other areas covered by the current five-year 
period is completed, after which it is stated that the 
Board may be again in a position to review the 
situation. These measures take the form of in- 
creasing the capacity of the existing tube line, 
making greater use of the Southern Railway, and 
the staggering of working hours. We have pre- 
viously discussed the first and last of these proposals 
and referred in connection with the first to the 
experimental nine-coach trains now running on the 
line, suggesting at the same time measures for 
increasing the capacity of the trains and facilitating 
the flow of passengers. In view of the very recent 
introduction of the nine-coach trains, and the time 





than as an argument for improving the existing| taken to prepare and publish the report, any 


facilities for the outer areas affected. 


In making | comment on their success or failure was hardly to 


the refusal, they state that they consider it is now | be expected. So far as it is possible to judge, they 


the turn of some of the less fortunate areas which 
have had to wait for their needs to be met, but 
although this may be cheering news for the areas 
in question, it is cold comfort for the sufferers from 
overcrowding on the Morden line. The attitude of 
the Committee seems to support the doubt expressed 
in our previous article as to whether the responsible 
authorities were taking a wide enough view of the 
situation as a whole. On broad lines, the Committee 


| appear to identify themselves with the view of the 


Board that modifications of the system which the 
latter controls cannot be justified unless there is a 
prospect of such modifications becoming reasonably 
remunerative, although the Board themselves have 
made it clear that they do not require that every 
section of their transport system should be separ- 
ately self-supporting. In so far as the Board may 
consider itself to be in the position of a company 
responsible to its stock-holders, this attitude is no 
doubt sound, but it may be suggested that the Com- 
mittee have a wider responsibility. As the Board are 
no doubt right that some of the more effective 


| methods of relieving congestion at the centre, such 


as duplication of the tubes, could not be justified from 
a purely financial standpoint, it might naturally be 
anticipated that the Committee would suggest means 
of overcoming this difficulty. Obviously, if such work 
is to be undertaken, it can only be done with the 
financial assistance of the Government. Such 
action would merely constitute an extension of a 
principle that has already been established, since 
the extensions of the Board’s system to the East 
and West, at present in hand, are in effect being 
carried out with Government aid. As stated when 
previously discussing the subject, it is difficult to 
avoid the conclusion that duplication at the centre 
is the only real solution of London’s traftic problem, 
and that it will have to be undertaken sooner or 
later. 

Suggestions for the relief of the North Surrey 
congestion are discussed at some length in the 
Report, the two proposals considered in detail being 
the extension of the Edgware-Morden tube and the 
construction of a branch to provide improved 
facilities for the eastern part of the district. As 
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appear to fulfil the purpose for which they were 
intended, but it is difficult to see, unless on financial 
grounds, why they should not be used more freely. 
The limited scope of the experimental services to 
date gives rise to a suspicion that the Board are 
now wedded to the idea that no train can be regarded 
as satisfactorily loaded unless a very appreciable 
proportion of the passengers are standing, a suspicion 
further fostered by the shortening of trains even in 
the slack periods to such an extent that there is 
no certainty of securing a seat at any hour of the 
day. It is stated in the Report that a new type of 
rolling stock, with greater accommodation, has been 
designed. The new stock, for which 1,050 coaches 
are on order, with a delivery of 500 this year, will 
be generally similar to the experimental units 
already described in our columns.* The driving 
equipment will be accommodated under the floor, 
giving an increased seating capacity of about 20 per 
cent. In addition, both the acceleration and braking 
will be improved, so that it will be possible to run 
more trains than at present, and the new stock 
should therefore result in a very appreciable im- 
provement during the rush hours. It does not 
appear that the corridor system is being incor- 
porated, and the obvious advantages of this system 
may again be emphasised. 

It is stated in the Report that in 1931 the esti- 
mated population of the combined seven districts 
embraced in the North Surrey area totalled 248,000, 
|is now 378,000, and may be expected to reach 
500,000 within about ten years. As only about 
one-quarter of the present population is served 
by the Morden tube, it is fairly evident that any 
increased loading due to improvements in the stock 
cannot make any serious contribution to the pro- 
blem of relieving the area as a whole, and since 
the suggestion of a new tube is rejected, it is clearly 
the intention of the Committee that a future increase 
should mainly be carried by the Southern Railway. 
Again referring to the Report, it is stated that the 
present loadings suggest that a large proportion of 
the public prefers to put up with the inconvenience 
of having to stand in a crowded tube train, which 
does not involve a change, rather than travel on 
the main lines. It is added that there is a measure 
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of capacity on reasonably comparable lines even 
during peak hours, and that the Southern Railway 
are in a position to run additional trains if needed, | 
though the fares are higher. This statement seems | 
somewhat naive for a report by such a responsible 
authority. A very iarge proportion of the rush-hour 
traffic is certainly made up of typists and other 
impecunious members of the public, to whom the 
fare to and from their work is a serious considera- 
tion, and it is surely unnecessary to look further 
for an explanation of the preference for the over- 
crowded tube trains than the higher fares on the 
alternative routes. No doubt the necessity for a 
change en route is also a contributory factor, as 
the majority of city workers have no desire to 
spend their leisure in travel of this type. The 
delay involved by a change on to the Waterloo and 
City line, for example, may be very appreciable, and 
we imagine that the modernisation of this line, 
which has recently been announced, will have a 
far from negligible effect in diverting traffic to the 
routes terminating at Waterloo. It would seem 
almost self-evident, however, that the only really 
effective method of diverting the traffic from the 
Morden tube to the suburban lines is by equalising 
the fares. It is, however, difficult to share the view 
that the measure of capacity during rush hours on 
the main line offers any real solution of the problem 
of carrying the future increased load, since in many 
cases the conditions of travel on the suburban lines 
are little, if any, better than those on the tube. 

We have previously expressed the view that 
there is little prospect of relief from the staggering 
of working hours, a point on which the Committee 
evidently share our opinion. That this measure can 
be of great value in certain circumstances, however, 
is shown by the Ford and Austin schemes. The 





Ford company introduced their scheme some four 


NOTES. 
Exuisition oF MopERN ARCHITECTURE. 


An exhibition, which was opened at the New Bur- 
lington Galleries, Burlington-gardens, London, 
W, on Tuesday, January 11, and will remain 
open until Saturday, January 29, has been 
organised by the Modern Architectural Research 
Group, to show what has been done in evolving an 
architecture which shall be in keeping with modern 
life. It also illustrates how new materials and the 
latest building methods have transformed the 
appearance of architecture. An attempt is thus 
made to discover what different groups of the public 
demand from architecture, and how their require- 
ments in the way oi air, sunshine, warmth, comfort 
and relaxation can be met. Among other matters 
this involves a consideration of town planning and 
noise, and what is of particular interest to engineers, 
how various materials are being utilised in the 
attainment of the above ideals. Considerable 
use is made of photographs, and to a less extent 
of models, and an examination of these leads us 
reluctantly to the conclusion that the architect, 
even the most modern, still places more stress on 
the external appearance of his conception than upon 
the interior. No one desires that a building shall 
be an eyesore to the passer-by, though it sometimes 
is. After all, however, it is more important that its 
interior shall be planned so that as many as possible 
of the qualities upon which the group rightly insists 
shall be attained. Toengineers, the most important 
portion of the exhibition is that which is designed 
to illustrate what is called the technician’s contribu- 
tion. Mass production, it is pointed out, has led 
to the standardisation in dimensions and quality 
not only of bricks and tiles, but of plastics, metals, 
and other materials. This, which is all to the good, 


years ago at Dagenham, dividing the hours into} has resulted in a high degree of pre-fabrication, so 
four main shifts, starting at 6 a.m., 8 a.m., 2.30 p.m., | that many structural elements can be prepared in 
and 10 p.m., and they thus ensure that never | the factory and rapidly assembled on site. Research 
more than 3,000 out of a total of 13,000 men arrive | has revealed new uses for old materials, while the 
at the works at the same time. The Austin scheme | engineer, by his scientific exploration of the uses of 
at Longridge is of more recent introduction, and | steel, has enabled structures to be designed to meet 
gives starting times of 7.30 a.m., 7.45 a.m., 8 a.m.,|any combination of stresses and has solved the 
and 9 a.m., with equally satisfactory results. problem of span. The wall is no longer needed to 
Obviously the problem in these cases is in quite a | carry the weight of the roof and floors, which may 


different category from that of the North Surrey 
area, where no comparable arrangement is practi- 
cable owing to the great diversity of occupation of 
the workers concerned. 





The Committee suggest | enclosed within a homogeneous shell. 


be hung from above. Steel frames, too, make 
the structure of a building independent of its plan, 
while reinforced concrete enables the space to be 
These points 


that some relief might be obtained by appropriate | are illustrated by well-chosen examples, which are 


adjustments of starting times in the case of estab- 
lishments employing large stafis and of secondary 
and technical schools. As the main problem is 
that of the transport of workers to and from a large 
number of widely spread factories and offices in 
the central area, any relief by such measures can 
be only of a minor nature. 

In conclusion, it may be mentioned that the 
Committee state that the conditions obtaining 
justify the view held by the Board and the Southern 
Railway Company that future building development 
should be related to existing or contemplated road 
and rail facilities, and they recommend that the 
Board and the four main line railway companies 
should be brought into consultation before any 
important building development scheme is decided 
on. Although this is essentially a question for those 
concerned with town planning, it may be pointed 
out that in the past, the extension of travelling 
facilities has sometimes preceded, and not followed, 
building development. The Morden tube itself 
forms a case in point, since the extension of this 
tube to the north resulted in a marked increase in 
building in the Edgware area, and to the south in a 
similar increase in the Morden area, and there can 
be little doubt that the further extensions to the north 
will result in increased building in the area served. 
It therefore appears to us that a more fruitful 
attitude on the part of the Committee would be to 
suggest new development areas so located that 
their completion would not add to the congestion 
on any particular service, though it may be added 
that the selection of such areas has now become a 
matter of great difficulty, and, as stated earlier, the 
only real solution appears to be an increase in the 
transport facilities by the construction of new 
tubes at the centre. 


| 














worthy of study. It may be added that the photo- 
graphs cover a wide range, and include a grid 
mast, cooling tower, silos, bridges, cranes and 
aeroplane hangars, as well as industrial and 
domesti¢ buildings of all kinds. 


Tue Brirish ASSOCIATION. 


As has been known for some time, the meeting of 
the British Association this year will be held in 
Cambridge, the date being advanced to August 17 to 
24, from the more usual time early in September. 
Professor R. V. Southwell, F.R.S., will be president 
of Section G, in connection with which a very 
interesting innovation is to be introduced. This 
will take the form of devoting one complete morning 
to half-a-dozen short accounts by junior engineers 
or research workers of work of particular interest 
or novelty upon which they may be engaged. 
Each paper, with its discussion, will have half-an- 
hour allotted to it, and it is hoped that the condi- 
tions of the meeting may result in helpful suggestions 
being forthcoming. It is thought the scheme may 
do much to encourage the younger men, who 
frequently can take but little part in the proceed- 
ings, the object partly being to bring forward 
interesting contributions on which workers might 
not be prepared, or feel it possible, to submit an 
exhaustive paper to the Association itself or some 
other scientific body. It will have the advantage 
of encouraging the younger men to summarise their 
work and to present such account of it in an atmos- 
phere which, it is hoped, will be more friendly and 
helpful than the more remote and critical conditions 
an author meets with in the usual way. If care- 
fully nurtured in its early stages, the scheme would 
appear to be full of promise, and we heartily wish it 
success, as possibly the stepping stone in many 





eareers to greater things. It is understood that, 
in order to make the scheme a success, the short 
summaries will have to be submitted to the selec- 
tion committee by the early summer, instead of 
their preparation being left, as is now often the 
case with authors, until the last two or three weeks 
before the meeting. 
THE Port or CocHIN. 

An interesting account of the making of a modern 
harbour at Cochin, on the Malabar Coast, South- 
West India, is to be found in a recently-published 
brochure containing reprints of letters and speeches 
by Mr. R. C. Bristow, C.I.E., M.Inst.C.E., Adminis- 
trative Officer and harbour engineer-in-chief, Cochin. 
It is stated therein that Cochin constituted the first 
European settlement in India and was held by 
the Portuguese from 1500 until 1663, when it was 
taken by the Dutch, under whom it remained until 
1795, then passing into British hands. A barrier 
of sand long prevented the natural harbour of Cochin 
from taking its place as a modern deep-sea port, and 
for many years the cost of removing obstacles and 
dredging a channel was regarded as prohibitive. 
Eventually, however, with the encouragement of 
Lord Willingdon, then Governor of Madras, a work- 
able scheme was promoted as the result of a co- 
operative arrangement between the Governments 
of India, Madras, Travancore and Cochin. Work 
was begun in 1920 and, by March, 1929, a channel 
450 ft. wide, 16,000 ft. long and 36 ft. deep, at 
low water, had been cut in the bar by the suction 
cutter dredger Lord Willingdon. Between the 
seasons of outside dredging, similar work was done 
inside the harbour, the material being pumped into 
a reclamation area, which now measures nearly 
900 acres in extent and forms the land known as 
Willingdon Island. This island is now the scene of 
further developments, which are to include a railway 
terminus with branch lines and sidings, wharves, 
warehouses, a new administration building, an hotel 
and other buildings. Two bridges, each 2,000 ft. in 
length, will connect the new island with the main- 
land. These developments are being actively 
pushed forward and some of the buildings have 
already been completed. The trade of the port has 
increased nearly 100 per cent. since the channel to 
the open sea was completed and passenger liners 
have begun to call at Cochin. It is emphasised in 
the brochure that the harbour, which provides 
120 sq. miles of sheltered backwater, is the only 
Indian port on the direct route to Australia and the 
Far East. 








THE ENGINEERING OUTLOOK. 
TIT.—AtrcoraFt. 


Tue aircraft industry continued to work to 
capacity throughout 1937, mainly under the influence 
of the rearmament programme, and by the end of 
the year the full number of squadrons required for 
the home force under the expansion programme were 
in existence though many had not actually attained 
full strength and a number of obsolete machines 
remained in service. At the beginning of December, 
1937, in reply to a question in the House of Com- 
mons, the Under Secretary of State for Air said 
that the strength of the Home Air Force was 
then 123 squadrons, of the Overseas Force 26 squad- 
rons, and of the Fleet Air arm, 20 squadrons. No 
figures were given for the number of machines, but 
in June, 1937, it was stated that at that time 
the Home force consisted of 113 squadrons 
(leaving 10 to be completed under the expansion 
programme), the total number of machines being 
1,400, as against 1,750 contemplated in the pro- 
gramme. At June, 1937, therefore, squadron 
strength averaged 12-4 machines per squadron, as 
against a full strength of 14-2 machines per 
squadron. The fractional figure arises from the 
fact that the number of machines per squadron 
varies according to the type of machine employed 
in a particular squadron. 

Of the new squadrons created under the expansion 
programme, approximately two-thirds have been 
bomber squadrons and only one-sixth fighters, the 
remainder consisting of reconnaissance machines 
and flying boats. The actual numbers of new 
squadrons formed since the beginning of expansion 
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up till June, 1937, were 42 bomber squadrons, 
1] fighter squadrons, two flying boat squadrons, and 
seven general reconnaissance squadrons. 

Figures showing the first line strength of the 
R.A.F. in 1922 and in each of the last ten years 
are shown in Table I. The figures relate to April 1 
in each year, while for 1937 the figures are also 
given for December 1. As was emphasised last 
year, however, these figures relate only to first line 
strength and do not include reserves, whether in 
the form of complete machines or of engines, frames 
and parts stored unassembled. Moreover, the 
figures do not include the Fleet Air Arm, which on 
April 1, 1937, comprised 217 machines, equivalent 
to 20 squadrons, though the actual organisation is 
somewhat different from that of the R.A.F. 


Tas.n |. R.A. Firet Line Strength.* 


Total 
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rapid and cheaper production, and also in a con- 
siderable economy in skilled labour as compared 
with existing factories, where it has usually been 
to make use of buildings and plant which 

have been erected and installed for some years. 
While the system of sectionalisation under which 
each factory is engaged on the production of a 
small number of parts, and no single factory produces 
complete engines, may be expected to result in the 
usual economies to be derived from mass production, 
this system has been attacked on strategic grounds, 
since if one factory were put out of action, it has 
been suggested that the whole scheme would break 
down. This criticism is, however, being met by 
gradually expanding the scope of each factory as 
further manufacturing experience is gained. The 
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| Joy Riding, | 


Regular | Taxi and Schools and 
At | Air Miscel- R.A.F Clubs. 
December 31 Transport. laneous Reserve 
Air Work. Training. 
! 
| 1927 20 74 45 28 
| 1928 23 81 D4 44 
1929 | 28 146 82 62 
| 1930 35 148 as 6x 
1931 35 166 104 62 
1932 42 153 134 70 
1933 60 197 132 30 
1934 su 190 153 95 
1935 122 76 310 141 
1936 > Sd 116 177 316 191 
1987 (Septem- 
ber 30) : 167* _ 
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Home Overseas 
Squad- Squad 
rots rons Squad- Air 
rons, craft 
| 
April! 
1e22 13 204 $34 370 
102s 434 18 61) 710 
1920 6 31 67 750 
1930 4s 22 70 780 
1931 ey | 23 72 800 
1v3z 524 23 7 345 
1933 52 | 23 7 845 
1034 58 24 77 855 
1935 i) 24 79 850 
Lose 70 24 art 1,080 
1937 103 26 129 } 1,568 
December I j 
1037 125 26 lau | 1,814 
* Fleet Air Arm is not included, 
Taste L.—-British Aireraft Industry: Output, 1933, 
1934 and 1935. 
1933 1034 1935. 
j j 
No. |£000's.| No. £000's.) No. |£000's. | 
| 
- 
Aeroplanes | 
With engines 437 sud 306) 1,074 | 644 1,275 
Without engines 665 | 1,587 712 | 2.012 | 1,163 3,327 
e = dhaxtietpeene 
Total aeroplanes | 1,102 | 2,301 | 1,108 | 3,086 | 1,807 | 4,602 
Engines 1,444 | 2,050 | 1,685 | 2.357 | 3,008 | 3,006 
Parts, accessories | 
and repair work | 2,862 | 3,289 4,290 
Total output 7,303 | 8,732 12,798 
Taste Ill lir Estimates, 1935-36 to 1937-38. 
(£000's.) 
: 
1035-36, 1936-37 1937-38. 
} | 
Airframes and spares 5,150 12,000 19,550 
Aero engines and spares 4,402 7,600 9,450 
Total warlike stores* 13,201 30,340 48,132 


* Including armameuts, ammunition and miscellaneous items 


It will be seen that between April 1, 1936, and 
April 1, 1937, the total number of first line aircraft 
increased by 488, while in the eight months from 
April 1 to December 1, 1937, the increase was 246, 
equivalent to an annual rate of increase of 369 first 
line planes. This fall indivates that greater attention 
is now being paid to the building up of reserves, 
since there is no doubt that the rate of output of 
aircraft and parts was considerably higher in 1937 
than 1936. It is also probable that the rate of 
replacement of obsolete machines has been con- 
siderably increased from the 25 per cent. ratio 
which was normal before the expansion programme 
was undertaken, The number of first line aircraft 
comprised in the 123 home squadrons existing on 
December 1, 1937, was 1,542, ard since, as mentioned 
above, full strength is to be approximately 1,750 
first line machines, this leaves 208 first line machines 
to be completed in the current year. 

The rate of delivery of aero engines and parts was 
considerably increased when the “ shadow ™ engine 
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more than 10 per cent. for profit had been admitted. 
The shortage of skilled labour, which has been 
a feature of the expansion programme, continued 
to be felt during 1937, though some of the worst 
aspects of this shortage have been overcome by 
the fact that several firms have made arrangements 
to prevent poaching. In spite of the increasing 
mechanisation of production, an extension of the 
employment of unskilled and semi-skilled labour 
has been limited by the lack of skilled men to 
prepare the tools and set up the machines for such 
unskilled workers to operate. The shortage has 
been confined largely to metal workers, while the 
woodworking departments of many firms have 
been under-employed. Aeroplanes of wood con- 
struction are used largely by flying clubs for in- 


TABLE IV.—Crvit Arecrarr: Usrrep Kixepom Crassrrication on Are Ministry List. 


| | | 


Demonstra- | Held by Certified 
tion, Experi- | Private. | Agents for Total. Air- 
mental, Resale. worthy 

Racing. 

6x 80 | - | 315 | 231 

88 a ss | 415 294 

98 | 184 | 600 | 418 

130 333 34 846 | 615 

a 385 | 73 924 707 

118 402 | 57 981 | 731 

101 408 | 77 | 1,055 831 

99 478 79 1,174 | 931 

156 | 589 41 1,535 | 1,108 

| 144 | 668 70 | 1,682¢ 1,210 

-_ ~~ 1,733 


° Civil aircraft registered under regular air transport companies (Air Ministry's Resumé of Commercial Information, 30/9/37). 
t Does not include 57 machines temporarily unregistered at December 31, 1936. 


TABLE V.—-United Kingdom Exports of Aircraft. 


] 
Total Exports 


Complete aioe (Machines, 
Machines Engines. Engines and 
| Parts). 
| Value, Value, Value, 
No £000's, No £000's £000" . 
1920 525 824 1,150 507 2,183 
1930 317 601 552 539 2,050 
1931 204 779 362 418 1,860 
1932 300 641 451 467 1,741 
1933 234 475 409 448 1,466 
1934 | 298 747 178 592 1,922 
1935 | 453 1,215 | 652 696 2,726 
1936 | 445 1,285 625 741 2,924 
1937* | - 3,717 


| 


* Estimated on 11 months. 
operation of the shadow scheme has been remark- 
able for the excellent co-operation which has existed 
between the firms operating the shadow factories 
and those responsible for the design of the machines 
which are being produced. 

On the airframe side, one shadow factory is 
already in production, while the second is virtually 
completed. A third new factory at Belfast, which 
is outside the shadow scheme, is expected to be 
ready to start the production of heavy bombers and 
transport machines early in the current year. 

In spite of the fact mentioned above that the 
rate of increase in the number of first line planes 
was less in 1937 than during the preceding year, 
there can be no doubt that when reserves and 
spares are taken into account the rate of delivery 
was considerably higher in 1937 than in 1936. 
Apart from the additional output of the shadow 
factories, price disputes between manufacturers and 
the Air Ministry. which were responsible for a certain 
amount of dislocation in the early stages of the 
expansion programme, appear to have been virtually 
eliminated in 1937, while the system of sub- 
contracting was also working more smoothly. On 
the price question, a satisfactory formula appears 
to have been found, which, while implementing the 
Government guarantee to prevent undue profit- 
| eering, has also proved acceptable to manufacturers. 
| While this formula has not been made public, the 
| Under Secretary of State for Air announced, in 





factories began production in July.* Five of these | December, 1937, that apart from four contracts of 
factories at Coventry are engaged in making parts |®" ®verage value of approximately 15,000/., in 
for Mercury air-cooled engines, and in view of the | Which experimental, scientific or other special 


fact that the buildings and plant are entirely new, 
it has been possible to take advantage of the highest 
degree of mechanisation which has resulted in more 
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| considerations necessitated special treatment, but 
|in which no rate of profit exceeding 15 per cent. 
|was admitted, no contracts had been placed by 
}the Air Ministry during the past two years, based 
}on a costed estimate in which an allowance of 
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struction purposes, and the market for these has 
declined considerably owing to the opportunities 
for instruction offered by the R.A.F. Volunteer 
Reserve. It is hoped that this may be overcome 
by the arrangements made recently to increase the 
subsidies paid to flying clubs, but in the meantime 
there is the danger that the industry may lose many 
of its skilled woodworkers. It has been suggested 
that a return to wood for certain aircraft parts 
would obviate this and would at the same time 
provide a considerable reserve productive capacity 
in an emergency. 

It is interesting to note that difficulties are now 
arising due to the very high power of modern 
engines, one of the latest types developing about 
1,350 h.p. at 10,000 ft. Light alloys with a high 
magnesium content cannot be used for propeller 
construction, since if they were hit by a bullet in 
the very high air draught obtaining they would 
catch fire. It appears, therefore, that technical 
considerations may result in a return to the use 
of wooden propellers. Some manufacturers have 
continued to develop wood construction as well 
as metal, and one outstanding machine has a 
wooden wing of 105 ft. span. It is understood that 
the Air Ministry has ordered two of these machines, 
and that one may be tested by Imperial Airways on 
the North Atlantic route and the other by British 
Airways on the South Atlantic. Imperial Airways 
have themselves also ordered five of these machines, 
which are stated to have a cruising speed in excess 
of 200 m.p.h. The first of these machines, with 
accommodation for 20 passengers, is expected to be 
ready in the spring. 

The output of the British aircraft industry in 
1935 has recently been published, and is shown in 
Table II, together with the figures for 1933 and 
1934. 

The figures cover only the beginning of the 
expansion programme, but they are of considerable 
interest, since they enable a very rough idea to be 
obtained of the relationship of reserves and auxiliary 
machines to first line.machines in the R.A.F. In 
1935, exports of complete aeroplanes amounted to 
453, while, as stated in this series last year, home 
civil aviation orders accounted for only about 
10 per cent. of production before the R.A.F. expan- 
sion, or, say, 200 machines at the outside in 1935. 
This leaves a balance of about 1,150 machines. 
The first line strength of the R.A.F. at April, 1935, 
was 850 machines (excluding the Fleet Air Arm), and 
the increase in the year April 1, 1935, to April 1, 
1936, was 230 first line machines. Allowing 25 per 
cent. replacement and an additional 50 first line 





machines as replacements in the Fleet Air Arm, 
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the number of new first line machines would appear 
to have been slightly under 500, so that reserves, 
training and other auxiliary machines probably 
amounted to approximately 130 per cent. of the 
number of the new first line machines. It must 
be emphasised that this calculation can only be 
regarded as very approximate, but it gives some 
indication of the meaning of the term first line 
strength, while it also shows the magnitude of the 
expansion programme in a truer light. 

It is unfortunate that no figures for output are 
available for years since 1935, but as far as military 
aircraft is concerned, probably the best indication 
of the trend is provided by the allocations in the 
Air Estimates for “ military and warlike stores,” 
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that new designs will be brought out to give an even 
better performance. 

During 1937, progress in the production of civil 
aircraft was severely handicapped by rearmament 
requirements. Imperial Airways, for example, were 
unable to obtain delivery of a number of land planes 
ordered over three years ago, while British Airways 
stated that they were compelled to purchase Lock- 
heed Electra machines from the United States, since 
no British company was in a position to supply 
for many months ahead. This state of affairs is 
likely to prove extremely damaging to the develop- 
ment of air liner production in this country, which, 
even before the rearmament programme, was handi- 
capped by the smallness of the home market in 








which are shown in Table III. 


relation to the United States. At the present time, 


































































































TABLE VI. — INTERNATIONAL Exports or ArrcraFT. (NUMBERS.) 
- he 
Complete | Per Per o| Per , Per Per , Per r a” 
Machines. 1930. cent. | 1931.! | cent. 1932. cont. 1933. cent. 1934. cent. 1935. cent. 1936* cent. 1937.t 
Sane aera, ere oe ere See eS a See See, Me ET bes ever 
United a 317 | 45-1 304 | 58-5 48-1 234 | 33-5 || 298 | 36-1 453 | 50-3 || 448 | 42-0 - 
Italy 9 1-3 51 9-8 27 4°3 52 7-4 23 2-8 |} 100%) 11-1 36*| 3-4 46° 
Holland 55 7-8 25 4-8 17} 2-7 7 1-0 15 1-8 14 1-6 33 3-1 62 
S.A. S21 | 48-8 || 140 140 | 26-9 || 280 | 44-9 || 406 | 58-1 || 490 | 59-3 || 383 | 87-0 || 550°] 51-5 || 1,048 
Total 702 t |100-0 0 | 5 520 | {100-0 0 || 624 |100-0 || 699 |100-0 826 |100-0 || 900 |100-0 1,067 |100-0 || 1,156 
> * | — oo a aicowade | | ma ete —— 
Engines— ee ee ee hs que 
United Kingdom .. 552 362 | 451 409 |! 479 | 652 625 — 
van": ..|| 376 | 370 2,356 2,903 || 1,009 || 468 ve 945 - 
| — | oe | eee — — a | EERE — 
Total || 928 732 | 2,807 |} 3,312 | 1,488 “1,220 || 1,570 ; — 


it 


bd Italian figures for 1935 are estimated on Januart- June: returns, ona for 1936 and 1937 on 10 0 months fgures. 


+ Estimated on 9 months’ returns for U.S.A. and 11 months’ returns for Holland. 
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ond we re: &. ad ES BP 

< Per es, | Per | Per ‘ Per “ Per || sa Per Per < Per 

1930. esnt. 1981. | cont. 1 1932. cunt. 1933. | cont. 1934 cont. Hi 1935. cent. 1936. cent 1937.* eont 

=e eS Er. NS vee Ret ee OOS eS ee ee =o 
| 

U.K. ..|| 2,050 | 34-3 || 1,860 | 38-6 | 1,741 | 32-0 || 1,466 | 28-5 |/ 1,922 | 28-0 || 2, ind 33-4 || 2,924 | 29-3 || 3,717 | 28-2 

Italy .. 68 1-1 254 5-3 364 6-7 "620 | 10-1 238 4-8 8-0 837t| 3-4 797t| 6-0 

France || 1,700 | 28-5 || 1,425 | 29-6 || 904 | 16-7 852 | 16-6 || 1,062 | 15-3 |} 1, oo 21-3 |} 1,817 | 18-2 904 6-9 

Holland 348 5-8 204 4-2 || 158 2-8 85 1-6 71 1-0 134 1-6 267 2-7 339 2-6 

U.S.A. || 1,814 | 30-3 || 1,072 | 22-3 || 2,264 | 41-8 2,281 43-2 || 3,505 | 50-9 || 2,015 | 35-7 || 4,638 | 46-4 || 7,412 | 56-3 

Total 5,980 | 100-0 | 4,815 pave 0 | ‘5, 5,424 100-0 rm 154 1100-0 6,888 |100-0 || 8,165 |100-0 || 9,983 [100-0 |/13,169 | 100-0 
| al 














* Estimated on basis of nine months’ returns for U. s. ru 10 months for France, and 11 months for Holland. 


+ The Italian figures are estimated on the basis of six months for 1935 and 10 months for 1936 and 1937. 


The total sum spent on airframes and aero engines 
thus increased by about 200 per cent. between 
1935-36 and 1937-38, and although after full 
strength is reached, probably about the end of 
1938, the replacement demand will inevitably be 
much higher than before the expansion programme, 
some falling off in demand must be anticipated. 
It was recently reported that an agreement had 
been made between the manufacturers and the 
Air Ministry under which the latter agreed to 
protect the industry against plant redundancy. 
While such an agreement would help to maintain 
@ reserve capacity for use in case of war, it would 
obviously be more satisfactory if the plant could 
be used for productive purposes other than the 
manufacture of military aircraft. Unfortunately 
there are few signs of any substantial increase either 
in the demand from home civil aviation or in the 
export market. 

The number of civil machines registered, divided 
by classes at December 31 in each of the years 
1926-36, and the total number of machines registered 
at September 30, 1937, are shown in Table IV, on 
the opposite page. 

It will be seen that allowing for the 57 machines 
temporarily unregistered at December 31, 1936, 
there has been virtually no change in the total 
number of registered machines between December 31, 
1936, and September 30, 1937. The outstanding 
event of the year was the successful conclusion by 
Imperial Airways of the trans-atlantic flights using 
the new flying boats, of which the Company now 
possesses 28. The Mayo composite aircraft, also 
intended for trans-atlantic trials, is, we understand, 
now practically completed. The design of this 
machine, however, is now about five years old, and 
it is not to be expected that it will establish any very 
startling performance, though it is stated that the 
upper component as a float seaplane with non- 
retractable undercarriage will cruise at 180 m.p.h. 
with a range of 3,000 miles and a pay load of 
1,000 Ib. against a 40 m.p.h. headwind. If, however, 


with few exceptions, United States and German air 
liners are faster and more economical than those 
produced in this country. In October, 1937, the 
Air Ministry set out to encourage the production of 
a British air liner which would appeal to the export 
market, and it was announced that Government 
assistance would take the form of an order for a 
certain number of the approved planes. 

British exports of aircraft, aero engines and parts 
are shown in Table V, from which it will be seen 
that there was an increase of approximately 27 per 
cent. in the total value of exports, It will, however, 
also be noticed that although there was an increase 
in the total value of exports between 1935 and 1936, 
there was actually a decline in the number both of 
complete aircraft and of engines exported. It is 
probable that part of the increase in the value of 
exports in 1937 was due to a higher price per unit, 
but this is unlikely to have been sufficient to have 
accounted for the whole of the increase, and it may 
be assumed that a greater number of aircraft were 
exported. 

International exports are shown in Table VI by 
numbers and in Table VII by sterling values. The 
British share of total exports has been declining 
during the last two years from 33-4 per cent. by 
value in 1935 to 29-3 per cent. in 1936 and 28-2 per 
cent. in 1937, and a very large share of the increase 
in world exports has been secured by the United 
States, whose proportion has increased from 35-7 
per cent. in 1935 to 56-3 per cent, in 1937. It is 
unfortunately not possible to include exports from 
Germany in these tables, since German aircraft 
exports are included in the official trade returns 
with “‘ parts for all kinds of motor vehicles.”” These 
annual totals are given in Table VIII. 

Activity in the British aircraft industry is likely 
to be maintained mainly on account of rearmament 
work throughout 1938, but there is an urgent need 
to develop a larger market for civil aircraft. In 
view of the extensions of the Empire routes and the 
inception of the trans-atlantic route by Imperial 





the tests establish the practicability of launching a 
heavily-loaded plane in mid-air, there is little doubt 





Airways, the outlook for large air liners in the home 
market is more encouraging than has been the case 


in past years. In other respects, however, parti- 
cularly in connection with internal air services, 
there are a few signs of expansion. Now that the 
organisation of the industry has been adjusted to 
rearmament requirements and the rate at which 
military machines are being delivered is considered 
satisfactory, every effort should be made to ease 
the pressure of rearmament so that the industry 
may not only speed up delivery of those civil 
orders which it has on hand, but may also devote 
more attention to research and development work 
in connection with civil aircraft. A very much 
larger increase in exports than has been achieved 
in recent years is necessary if the industry is to 
continue in a prosperous condition after the end of 
the rearmament programme. 

To a considerable degree, of course, the develop- 
ment of the market for civil aircraft is outside the 


TaBLe VIII.—Germany : Exports of yon including 
Parte for All Kinds of Motor Vehi 


1932 pe 000 
1933 £775,000 
1934 £770,000 
1935 £855,000 
1936 .. £1,731,000 
1937* ... .. £2,620,000 


* Basis 10 months, 


hands of the aircraft manufacturing industry, being 
dependent on the successful development of civil 
aviation, and there is no doubt that in the past, 
British manufacturers have been at a disadvantage 
as compared with manufacturers in certain foreign 
countries, particularly the United States and 
Germany, owing to the greater development of civil 
aviation in those countries. In this country the 
whole organisation of civil aviation under the Air 


‘| Ministry has for some time been the subject of 


criticism, and this criticism came to a head in 
December, 1937, when the Government were 
induced to appoint the Committee on Civil Aviation 
under the chairmanship of Lord Cadman. While 
the subjects already dealt with by the Maybury 
Committee are specifically excluded from the scope 
of the present inquiry, it is probable that this 
inquiry will cover a wide range of subjects relating 
to the organisation of civil aviation and that the 
findings will have a considerable bearing on the 
future of the market for civil aircraft in this country. 











INDUSTRIAL APPLICATIONS OF 
THE PHYSICAL PROPERTIES OF 
GRAPHITE—II. 


By A. H. Srvart, Ph.D., B.Sc. 


The Running-In of New Hngines.—About the 
year 1776, James Watt wrote to a friend announcing 
with much joy that he had produced a cylinder 
nowhere more than } in. in error. To-day, instru- 
ments like the Shaw contorograph are being used 
to detect the irregularities in a mirror-finish honed 
surface. Each step along the road of accuracy in 
finish has produced increased efficiency by means 
of smaller clearances. In a modern engine the 
clearances between all relatively moving surfaces, 
when new, are expected to be small enough to 
result in a ‘‘ stiff ’’ engine, and the problem of run- 
ning-in consists in ascertaining the best method 
of removing this stiffness without adversely affecting 
the subsequent life of the engine. If evidence were 
needed that this subject calls for attention it is 
furnished by the diverse opinions held on the best 
mode of procedure. The problem is essentially 
one of lubrication, 

In selecting a lubricant for any particular purpose 
one must not confine oneself to its prime function 
of reducing friction to a minimum. The tempera- 
ture of the oil in the bearing under working condi- 
tions is a matter of great importance since the 
viscosity of all oils falls very rapidly with a rise 
of temperature and an error of judgment in regard 
to the working temperature may lead to the selection 
of an oil which will fail to maintain the film at the 
high temperature, Recent work on bearing tem- 
peratures has brought to light the fact that the oil 
film is usually at a higher temperature than the 
surTo! metal, differences of 7 deg. F. having 
been measured. If this is the case in an experi- 











mental journal, what may one expect under the 





















































72 


ENGINEERING. 


[ JAN. 21, 1938. 








conditions prevailing between the cylinder wall 
and the piston of a petrol motor ? 

Again, when we consider the load operating 
on @ bearing surface, it is customary to express the 
load in terms of the projected area. This, of 
course, gives only a mean value, which serves a 
useful purpose in the choice of size of bearing, but 
it gives no indication of the conditions to which 
individual portions of the bearing will be subjected. 
When the bearing is new it is inevitable that there 
will be high spots which will, of necessity, carry 
the bulk of the load. Expressed in terms of the 
actual area supporting the load, the figure may 
assume alarming dimensions. The process of 
running-in consists in removing these high spots 
with minimum damage to the general surface of the 
bearing. The lubricating film covering one of these 
high spots not only has to submit to the high 
temperature of the remainder of the film but is 
subjected to a load which cannot be calculated 
and is certainly very much higher than the mean 
calculated load. It is almost certain that under 
these conditions the oil film will be broken, and 
with metal to metal contact the local temperature 
will rise still higher. Thus the high spot will be 
worn away under the worst possible conditions 
and the bearing in the immediate neighbourhood 
will be subjected to conditions of poor lubrication 
owing to the local rise in temperature. It is 
obviously desirable that some form of lubrication 
shall be provided which will maintain its film at the 
local spots when the load and temperature are 
unduly high, No oil suitable for normal lubrication 
will do this and graphite suggests itself as the 
only lubricant which will withstand such exacting 
conditions. It will be appreciated that graphite 
can serve the purpose desired only if the individual 
particles are small compared with the almost 
immeasurably small clearances involved, and in 
the results given below Acheson colloidal graphite 
“dag ’’ brand has been exclusively used. 

Before dealing with actual engines on the test bench, 
it may be well to consider briefly the results of a test 
made on an experimental journal in which a 2-in, steel 
shaft ran in a white-metal bearing at 500 r.p.m. 
under a load of 230 lb, per square inch of projected 
area, Forced lubrication of a suitable oil was 
employed and the coefficient of friction was mea- 
sured at frequent intervals. This coefficient fell 
from just over 0-02 to just under 0-01 in the first 
8 minutes as the bearing warmed up. As soon as 
the coefficient of friction became constant the oil 
supply was cut off and the shaft run under the 
same conditions of speed and load without any further 
lubrication. At first the coefficient of friction fell 
very slightly, due, no doubt, to a further rise of 
temperature and consequent fall in viscosity, but 
then rose slowly as the viscosity fell below the 
efficient limit. At the end of 20 minutes the bearing 
suddenly seized. This experiment was repeated, 
using as a lubricant the same brand of oil but with 
the addition of colloidal graphite. The coefficient 
of friction fell as before during the first few minutes, 
but on cutting off the supply of lubricant the shaft 
continued to run with a constant coefficient of 
friction well below 0-01, not for a matter of minutes 
but for 23 hours. During the following 3 hours 
a very slight rise in the coefficient of friction was 
recorded, but as there was no indication of seizure 
taking place the test was then terminated. In 
these tests we have reproduced the conditions which 
prevail in the neighbourhood of the high spots 
of a new bearing, and the value of colloidal graphite 
in meeting the effects of oil film rupture is clearly 
demonstrated. 

The best method of running-in a new engine can 
be ascertained only by long experience on many 
engines, and the writer has been singularly privi- 
leged in being allowed to visit a number of works 
and collect data from their running-in benches. 
Many firms use colloidal graphite mixed with their 
lubricating oil at one or more stages of their running- 
in process and not a few employ it throughout the 
whole running-in period. One firm of the latter 
type manufacture six-cylinder petrol and _ six- 
cylinder compression-ignition engines. A running- 
in unit provides accommodation for six engines to 
be run simultaneously. 


directly to a dynamotor fitted with a revolution 








Each engine is coupled | 


counter, an ammeter and rheostat. When an engine 
is first put on to one of these benches it is ‘‘ motored *’ 
for four periods of 15 minutes each, at low revolu- 
tions, with 5-minute intervals between the periods 
to allow any heated part to cool. It is then motored 
at half the maximum revolutions and the reading 
of the ammeter logged. As soon as the current 
taken by the motor falls to a predetermined figure 
the engine is started up under its own power, being 
run light at first, and the throttle gradually opened 
until full load and revolutions are reached, when 
it is run under these conditions for one hour. The 
complete operation usually takes about 5 or 6 
hours. During the whole of this process the engine 
sump is kept dry, the pump taking its feed from 
@ full 5-gallon tank below each engine. By regu- 
lating the delivery of engines for running-in, it is 
possible to make those nearing the end of their 
period develop the power required to ‘ motor” 
the freshly delivered engines. Thus no power is 
used from an external source. 





The water circulation from all the engines is 
carried to a common tank for cooling, some of the 
heat being used to heat the oil which is removed | 
for treatment from each engine after its full run. | 
The treatment consists of putting it through a 
centrifugal cleaner running at 16,000 r.p.m., which 
efficiently removes all dirt and water but leaves the 
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colloidal graphite practically unaffected. This filtered 
oil is utilised as mentioned below. An engine 
coming off the bench after its 5-hour or 6-hour run 
is inverted on a frame, its sump removed and the 
main and big-end bearings exposed for inspection. 
It is seldom that the bearings fail to pass this 
inspection. The writer was able to examine two 
engines exposed in this way and the surfaces of all 
the bearings appeared to be in excellent condition. 
After re-assembly, the engine is placed in a chassis, 
and the oil introduced into the sump consists of 
new oil containing colloidal graphite and the 
filtered graphited oil mentioned above, in equal 
parts. In this way the oil used in the running-in 
benches is constantly being replenished with new 
oil. The road test consists of an 80-mile run. 

It will be appreciated that the above method 
is used in the case of engines of a high standard 
where cost is not a vital consideration. When 
handling a cheaper product where cost becomes of 
rising importance, such a scheme must be modified, 
but even so much can be done, as is shown in 
the following case : The works are engaged on small 
four-cylinder and six-cylinder petrol engines by 
mass-production methods. There is a considerable 
range of running-in benches: in each case the 
engine (with gearbox attached, top gear being 
engaged) is coupled directly to a dynamotor, the 
latter being driven when necessary by an external 
source of power. The ammeters are calibrated 
in horse-power and are of the two-way type, so 
that during the period when the engine is being 
motored the horse-power requited to drive it is 
directly visible on the dial. Similarly, when the 
engine is running under its own power, the horse- 
power developed is recorded. The oiling system 
for the whole range consists of a common elevated 
reservoir, oil passing by gravity to a small open | 
receptacle under each engine (the sump is not| 
yet fitted) in which the pump is immersed. Oil 
dripping from the engine is collected in a tray from 
which it is pumped through an edge filter back 
to the elevated reservoir. All engines are motored 











for 2 hours, the revolutions being gradually increased. 
As an example, a 9-h.p. four-cylinder engine at 
first absorbed 4} h.p. to motor it at 800 r.p.m., but 
after 2 hours it was being motored at 1,200 r.p.m., 
absorbing only 2 h.p. Graphs of the records are 
shown in Fig. 5. After the 2 hours of motoring, 
the engines are run under their own power as 
follows >—Small engines, 20 minutes at 1,500 r.p.m., 
20 minutes at 2,000 r.p.m., 5 minutes at 2,500 r.p.m., 
followed by a few minutes at 2,000 and 1,500 r.p.m., 
making about 1 hour in all; large engines, 30 
minutes at 1,500 r.p.m., 30 minutes at 2,000 r.p.m., 
20 minutes at 2,500, followed by runs at reduced 
speeds, as before, making 14 to 2 hours in all. 
Before being removed from the bench each engine 
is run at 3,000 r.p.m. for 2 minutes. After being 
put into the chassis with new oil a road test is 
given of about }-hour duration. 

It is a commonly held opinion that in works 
organised on mass-production principles all efforts 


| are concentrated on improving methods of production 


which will lead to reduced costs. In point of fact, 
much valuable experimental work is being done in 
some of these works, and the following example 
appeared to the writer to be of exceptional interest. 
Experiments were made by running similar new 
engines at different speeds. In one type of engine 
the normal maximum horse-power reached was 
28, which might reach 31 in very exceptional cases, 


| but the latter figure had never been exceeded until 


one of these engines taken from production was 
run-in at lower speeds using colloidal graphite in 
the lubricant, and it developed at the end of the 
test 33 h.p. This result would appear to afford 
ample evidence of the advantages to be derived 
from the use of this type of lubricant in conjunction 
with medium speeds during the early life of an 
engine. 

At some works it is the practice when assembling 
petrol motors to give the pistons, big-end bearings 
and crankshaft journals a coat of a preparation 
consisting of a liberal suspension of colloidal 
graphite in a suitable oil medium. This practice 
has been found to eliminate the risk of seizure 
during the early revolutions of the engine when 
damage is most likely to occur. In Germany. 
this practice has been carried a stage farther and 
in a number of works the pistons and other bearing 
surfaces are first degreased with trichlorethylene, 
or other suitable grease solvent, and then 
given a coat of a suspension of colloidal graphite 
in distilled water, a preparation somewhat 
similar to Acheson’s ‘* Aquadag,”’ which is well 
known in this country. The German practice is 
to apply this water suspension either with a brush 
or by spray gun and allow it to dry. The graphite 
forms a dull black film on the metal, which may 
be burnished, if desired, by rubbing. The parts are 
then greased and assembled in the usual manner. 
It is claimed that after the engine has made a few 
revolutions it may be run at normal speed without 
danger. The writer has had no direct experience 
of new engines assembled in this manner, but 
he has made numerous trials of applying a film 
of graphite to metal surfaces in this way and such 
films certainly have interesting properties. The 
film, once it has dried, is very tenacious and cannot 
be rubbed off. The writer has found evidences 
of traces of the graphite film even after the metal 
has been polished by means of fine emery cloth. 
It would appear that the extremely small particles 
of graphite have penetrated into the pores of the 
metal. Such a graphite film, even when too thin 
to be visible, has the very valuable property of 
assisting oil spread. Hence, if the local conditions 
of a bearing result in the breaking of the oil film, 
the presence of this graphite film will not only 
supply a certain amount of lubrication, in the 
absence of any oil, but will facilitate the reforming 
of the oil film and the return to normal conditions. 

Much of the modern technique of running-in 
new engines is the result of amassed experience 
on trial and error principles. The recent application 
of electron-diffraction methods to the study of 
metal surfaces has, however, furnished data of a 
much more concrete character. After some lack 
of agreement it has now been shown that the Beilby 
layer, that is, the surface produced on a metal by 
polishing, consists of a layer of amorphous metal 
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REPAIR OF HYDRAULIC-PRESS HEADS BY WELDING. 
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resulting from the detachment of the fine points of 
the crystalline structure rendered into a plastic 
condition and smeared over the surface so as to fill 
up the interstices between the crystals. Lightly- 
polished gold indicates a Beilby layer of a thickness 
of only 30 Angstrom units, say, about 15 atoms. 
In his investigation of the Beilby layer, Professor 
G. I. Finch* has examined the surface of aero-engine 
cylinder sleeves by means of the electron-diffraction 
camera. Unused and freshly honed sleeves exhi- 
bited a definite crystalline structure, but sleeves 
taken from an engine which had been run-in 
possessed a Beilby layer of quite unusual thickness. 
The amorphous steel formed so thick a layer that 
several rubbings with fine emery were necessary 
before the crystalline structure was again revealed. 

It is important that this Beilby layer be success- 
fully formed during the running-in period, since 
the amorphous layer is generally harder and tougher 
than the crystalline metal from which it was formed 
and, being smoother than it is possible for the 
crystalline surface to be, allows the load to be 
more evenly distributed. It will be seen therefore 
that the process of running-in consists of the con- 
version of the crystalline surface, with its tiny 





. Science Progress, Vol. xxxi. No. 124, page 618, April, 
1937, 








are 
ulagow 


ey 4 


REPAIRED HEap. 


elevated peaks, into an amorphous surface in 
which the peaks have, so to speak, been removed 
and used to fill up the valleys. If this process is 
carried out with heavy loads or insufficient lubrica- 
tion, it is easy to see that the metal surface of the 
bearing will “ pick up,”’ that is, the metal surround- 
ing the peak will be torn up and the final irregu- 
larity will be worse than the first. If these peaks 
and the neighbouring metal surface carry a coating 
of suitable graphite, the latter will afford lubrication 
under the conditions of very high load and very 
high temperature which prevail around the crystal- 
line peaks, and thus save the bearing surface from 
injury under the conditions where normal lubrication 
fails just when it is most needed. 








REPAIR OF HYDRAULIC-PRESS 
HEADS BY WELDING. 


On more than one occasion in the past we have 
described interesting repair jobs carried out by welding 
by Messrs. Barimar, Limited, Lamb’s Conduit- 
street, London, W.C.1. A further example of the 
firm’s work in this direction is furnished by the repair 
pall sa two hydraulic-press heads which they recently 

carried through. The job is stated to be one of the 
pr. ut welding repairs ever carried out in this country, 
we have no Moubt at all but that this claim is 


justified. The heads concerned form parts of two large 
hydraulic presses employed for the extrusion of lead 
sheathing for high-tension electric cables. These are 
situated in the works of one of the large cable-manu- 
facturing firms. A few months ago, cracks appeared 
in the head of one of the presses, which at the time were 
employed on important contracts, one of which was of a 
value of 250,000/. The cracking of the head of the 
first press acted as a serious check on.output, but the 
situation became much worse when a few days later 
the head of the second press broke across the middle. 
Urgent measures were demanded, and as in the present 
state of industry it might have taken some months to 
obtain new heads, Messrs. Barimar were consulted 
about the possibility of repairing the heads by welding. 
They reported that they could make a satisfactory 
job of both heads in this way and the work was accord- 
ingly at once put in hand. 

The general form of the heads is well shown in Figs. | 
and 2 on this page, Fig. 1 showing the head of the second 
machine broken into two pieces, and Fig. 2 the same 
head after repair. The heads, which are of box section 
and are 6 ft. 6 in. long by 3 ft. 6 in. wide, each weigh 
nearly 15 tons. The fractures and cracks passed 
through metal varying in thickness from 3 in. to 5 in. 
The situation was dealt with by first attending to the 
cracked head, as this being the smaller job of the two, 
giving it precedence allowed production to start again 
with the minimum delay. This head was repaired 
without removing it from the machine. Day and night 
shifts were worked on the job, and it was ible 
before it was completed to start work also on the frac. 
tured head. This again was worked on in continuous 
shifts. The repair proved entirely successful, Although 
the magnitude of the job will be clear from the photo- 
graphs and the dimensions already quoted, it may be 
made even clearer by the statement that more than a 
ton of welding materie! was employed for the work. The 
repair of these presses in this way allowed the cable 
firm to complete important contracts by the specified 
delivery date. 








ANNUALS AND REFERENCE BOOKS. 


Agendas Dunod, 1938: Physique Industrielle. 
Métallurgie. Construction Mécanique. Automobile.—The 
1938 editions of these four well-known French annuals 
have appeared in their usual form. The one on Indus- 
trial Physics by J. Izart, which is the 18th edition, 
opens with mathematical information, data on tem- 
perature, energy, light, &c. Conversion tables follow 
with matter on the properties of steam and gases, 
steam production, condensation, combustion, com- 
»ressed air, &e. The book on Metallurgy (54th edition), 
y R. Cazaud, covers the metallurgy of iron and 
non-ferrous metals, the methods of treatment and of 
testing, these latter taking into account the latest 
conditions laid down by the French Standards Associa- 
tion. Mechanical Engineering (57th edition), by |. 
Izart. This book, dealing with mechanical engineering. 
opens with general information on mechanical laws, 
followed by very complete details on power measure- 
ment, work, friction, lubrication, the resistance of 
materials, machining, gearing, shafting, piping, power 
transmission, and so forth. The fourth book (26th 
edition), by G. Mohr, after general mathematical data 
and conversion tables, gives detailed information on the 
classes of steel and other metals now available for 
motor-car construction, with their characteristic 
features ; it also reviews the trend of design of motor- 
car component parts, stress being laid upon new 
departures in regard to these. These books are still 
styled ‘‘ Agendas,”’ although the diary sheets have 
been excluded from them for a long time past, owing 
probably to the very large amount of information 
to be covered in each field. Like those of preceding 
years, they will be found most useful reference books. 
They are issued at the price of 27-50 fr. each, including 

stage, by Messrs. Dunod, 92, Rue Bonaparte, 

‘aris, 6. 

Diaries and Pocket Books.—Messrs. Frank Wiggles- 
worth and Company, Limited, Clutch Works, Shipley, 
Yorks, have sent us a useful pocket diary containing 
many data for engineers.—A neat little inventors’ and 
patentees’ diary has come to us from Messrs. King’s 
Patent cy, Limited, 1464, Queen Victoria-street, 
London, E.C.4. The price is le. 9d. post free.—A use- 
ful thumb-indexed desk diary has been sent to us by 
Messrs. Machine Tools, Limited, 7, Juxon-street, 
London, S.E.11.—Messrs. The Stanton Ironworks Com- 
pany, Limited, Stanton-by-Dale, near Nottingham, have 
sent us a handy leather-bound pocket diary containing 
many pages of data concerning their products. 

Almanacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. J. Samuel White and 
Company, Limited, Cowes, Isle of Wight; Messrs. 
British Jeffrey-Diamond, Limited, Stennard Works, 
Wakefield; Messrs. Chas. Pearson and Son, Limited, 
53 and 55, Mansell-street, London, E.1; Messrs. 





Holman Bros., Limited, Camborne, Cornwall. 
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LABOUR NOTES. 


Tue writer of the editorial notes in the January issue 
of the Amalgamated Engineering Union’s Journal is 
disturbed by the fact that, in the first eleven months 
of 1937, over three million pounds’ worth of arms,ammu- 
nition, and military and naval stores were sold abroad. 
‘ Included in this total,” he says, “is an amount of 
nearly 2,500,0001, for ammunition, over 600,000/. for 
erms ; we sold torpedoes and submarine mine appliances 
to the value of over 274,0001., and the value of military, 
naval, and ordnance stores not otherwise specified 
sold abroad was 470,000/.—small items in the total 
colossal output. But why should this be there at all ? 
Why should there be the production and sale of war 
vessels in the eleven months with a value, including 
machinery and armaments, of over 1,166,0001.? We 
have referred to this question before, It remains a 
mystery to us that, with the state of the world what 
it is, we ean afford to sell any of the products of the 
British armament and munitions industries. Are we 
satisfied that the potential enemies of the British 
Empire are outside our shores? This exporting of 
arms during such supposed time of stress appears to 
resemble the pantomime activities of the comic robbers 
in ‘ Babes in the Woods’; when one is deprived of 
his weapon, his adversary hands it back in order to 
continue the fight.” by 

In December, the Home branch membership of the 
Amalgamated 
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the exceptional early winter which has brought frost 
and, snow over all parts of the Rei¢h. Since the begin- 
ning of September, he says, the number of unemployed 
has risen by 526,000, bringing the total to 995,000. 
“Such heavy increases,” the correspondent goes on to 
say, “* are, obviously, disappointing, but the Unemploy- 
ment Board publishes figures to show that the seasonal 
rise, although aggravated by the exceptional weather, 
is still not so great as it was during the past two winters, 
when it rose by 800,000. The analysis of the trades 
most affected is instructive in showing how great a 
share outdoor work, particularly building, plays in 
maintaining German employment during the summer. 
Of the 422,000 men who lost their work in December, 
222,000 were in the building trade (including builders’ 
mates), 88,000 were scheduled as unskilled, 19,000 were 
in the ‘stone and earth’ industry, mainly road and 
bridge building, 14,000 were timbermen, and 21,000 
were in agriculture.” 


Reference was made in these notes recently to the 
fact that it had been arranged to bring to Germany 
30,000 Italians for agricultural work. These are, it is 
now announced, to come in batches of severa] hundreds, 
beginning in March next. Final arrangements, The 
Times correspondent says, have also been made to 
bring back some of the older men who were turned 
away during the drive to find work for able-bodied 
young men. They will take the places of the younger 
men who are now uired for the new works which 


Engineering Union increased from are being created under General Goering’s Four-Year 
298,891 to 290,284, and the Colonial branch membership | pjan_ 


With the unemployed figures now at the seasonal 


from 32,613 to 32,669. The number of members in| peak of nearly a million, there is a lack of skilled labour 


receipt of sick benefit increased from 3,568 to 3,850, 
and the number in receipt of superannuation benefit | 
decreased from 13,922 to 13,898. The number on 
donation benefit increased from 1,702 to 2,147, and 
the total number of unemployed members from 5,619 
to 6,319. 





At a meeting in London last week, the executive 


in many industries. 


Details of the working of the compulsory labour 
service in Bulgaria, based on reports submitted by 
925 out of the 926 local authorities, are summarised in 
a recent issue of /ndustrial and Information. 
The total number of persons liable in 1936 for tem- 
porary labour service (fixed at ten days a year) was 


committee of the Mineworkers’ Federation of Great | | 116,318 (1,086,424 in 1935), of whom 686,202, or 
Britain discussed the question of whether a national | go per cent., completed their service; 104,662 were 


claim should be made for a reduction of working hours 
or for an increase of wages. 


exempted; 96,643 paid commutation fees; and 


It was decided that the | 998.811 (of whom 228,315 were fined) did not fulfil their 


claim for a reduction of working hours should take | service obligations. 


precedence. A proposal had been submitted on behalf 
of the South Wales Miners’ Federation that application 


should be made for a 10 per cent. wages advance to | roads; 2,515,936 


meet the rise in the cost of living. 


At a meeting last week of the National Joint Council 
for the Building Industry it was agreed, in accordance 
with the cost-of-living sliding scale, that on and from 
February | the current standard rates of wages should 
be adjusted by an increase of $d. an hour, the corre- 
sponding labourers’ rates being adjusted proportionately 
as provided in the rules. In London, within the 
12-mile radius, the craftsman’s rate will be ls. 9d. an 
hour and the labourer’s ls. 3jd. an hour, and within 
the 12-15 miles radius the craftaman’s rate will be 
ls. 84d. and the labourer’s ls. 34d. In grade A areas 
the craftaman’s rate will be ls. 7}$d., and will be 4d. 
less in each of the eight other graded areas down to 
ls. 34d. an hour in C areas. Labourers’ rates will be 
le. 2}d. in grads A areas and L1}d. in C areas. 


An editorial note in the January issue of Man and 
Metal, the journal of the [ron and Steel Trades Con- 
federation, deals with the projected national campaign 
in support of the Trades Union Congress charter for 
youth in industry. ‘The question,” the writer says, 
“ is giving considerable concern to the unions, because 
there is a large belt of these young people in employ- 
ment outside the union's protective influence and 
completely unorganised. A feature of this industrial 
situation is the increasing number of girls and young 
women who are being absorbed in industry, the per- 
centage of girls having increased, while that of the 
boys or youths has fallen. The T.U.C. charter demands, 
among other things, minimum wage rates for young 
workers negotiated by trade unions; forty-hour 
maximum ; fortnight’s holiday with pay; abolition of 
overtime and night work for workers under 18 years 
of age; control of the entry into blind-alley occupa- 
tions ; adequate facilities for techaical training ; and 
abolition of fees for apprenticeship and of fee-charging 
agencies.” ** This question,’ Man and Metal's contri- 
butor goes on to say, **is one that undoubtedly calls for 
urgent attention, and the campaign should have the 
backing of every trade unionist in whatever occupation 
he is engaged. It is up to trades councils and trade 
union branches up and down the country to throw their 
weight into it. If the enthusiasm is put into it that the 
importance of the campaign warrants, there should be 
no doubt as to its ultimate success," 


According to the Berlin correspondent 


of The 








Public works executed included 1,509 km. of new 
- m. of new streets and public 
squares ; 2,181 lies, et ctoehavegeieclls 910 new bridges 
and 825 bridges repaired ; 724 new water mains and 
316 water mains repaired, &c. As to supplies and 
transport, temporary labour service yielded 9,012,211 
bricks, 3,012,366 kg. of lime, 484,859 cub. m. of stone 
quarried, 774,420 cub. m. of stone and 708,574 cub. m. 
of sand transported, &c. The total value of this work 
was estimated at 224,732,474 leva (212,575,605 in 1935). 
The proceeds from commutation fees and fines provided 
the local authorities with 25,018,691 leva, of which 
18,105,811 leva were spent. The share of the State 
amounted to 10,484,220 leva. The official reports 
state that the results achieved in 1936 were superior 
both in quantity and quality to those of 1935. 





At the Boliden gold mine in North Sweden, the 
first Swedish mining workers’ solarium, by which it 
is intended by artificial means to meet the workers’ 
need of sunlight, will, it is stated, be opened shortly. 
The equipment consists of eight lamps—four quartz 
lamps and four so-called ** sunshine ” lamps—the latter 
producing infra-red rays, which are considered par- 
ticularly helpful for counteracting the rheumatic 
diseases so frequent among this category of workers. 
The solarium is divided, by means of railings, into 
passages, through which the workers will have to walk 
slowly for about a quarter of an hour. 


The Danish Minister of Social Affairs has introduced 
a Bill to amend the Workers’ Compensation Act of 
May 20, 1933. The most important of the proposed 
amendments consists of an extension of the list of 
occupational diseases entailing the right to compensa- 
tion. Dr. Gudjonsson, the industrial hygiene expert of 
the Factory Inspection Department, stated in the 
course of an interview that the measure is intended to 
make possible the ratification of the Workmen’s Com- 
pensation (Occupational Diseases) Convention (Revised), 
1934, but goes a step further than the provisions of 
this Convention, in that it includes not only silicosis, 
certain poisonings, path logical manifestations due to 
radium and X-rays and primary epitheliomatous cancer 
of the skin, but also certain affections of the muscles and 
joints, and finally, cataract, deafness, and a numberof 
skin diseases. Thelist of working processes comprised 
is also extended. The proposed changes of the legis- 
lation in this field are expected to necessitate a certain 
increase in the staff of the Factory Inspection Depart- 
ment ; they will certainly make it necessary to engage 


Times, over 422,000 men were thrown out of work in | a specialist on skin diseases. The Bill also contains a 


Germany during December, almost entirely owing to’ provision according to which accidents occurring during 


attempts to save human lives give a right to compen- 
sation; if the accident is fata] the dependants will 
receive compensation according to special] rules. 





A communication issued by the United States 
Bureau of Mines contains a warning that the excellent 
record achieved by the coal-mining industry in the 
avoidance of major mine disasters in the four-year 
period preceding 1927 may be marred by a sharp 
increase in the number of such accidents. There was 
a considerable increase in the number of coal-mine 
explosions in 1937, and any let-down in the observance 
of safety precautions may cause, it is stated, a return 
to the conditions prevailing before the e:tablishment 
of the Bureau, when the nation was appalled at the 
loss of life caused by coal-mine explosions and fires. 
Beginning with 1933, the Bureau continues, the coal 
mines of the United States had a period of four years 
with an excellent record in the avoidance of major 
coal-mine disasters and of fatalities due to them. The 
full extent of that improvement is illustrated by the 
fact that as compared with four-year periods of twenty- 
five to thirty years previously, the number of disasters 
for the four years 1933-36 inclusive was reduced 75 or 
more per cent., and the number of persons killed was 
reduced 90 or more per cent, as compared with the 
four-years period 1907-10 inclusive. That record. 
the Bureau admits, is impressive, but, it is added, the 
trend in 1937, and to a less extent in 1936, gives 
cause of apprehension as to the future. During the 
first ten months of 1937 six major coal-mine disasters 
(explosions and fires) occurred in the coal mines of 








the United States and Alaska, resulting in a total of 
101 deaths. 

The 101 fatalities from major coal-mine disasters in 
the first ten months of 1937 exactly equal, the Bureau 
points out, the total fatalities from this cause for the 
years 1933-36 inclusive. During the calendar year 
1936 there were five major coal-mine disasters with 
37 fatalities ; in 1935 there were four major disasters 
with 35 fatalities; in 1934 there were two with 22 
fatalities ; in 1933 there was one with seven fatalities. 
The Bureau adds that “‘ the causes of this increase in 
the frequency and severity of coal-mine disasters in 
the relatively recent past, after they had apparently 
been practically eliminated in 1933 and 1934, are not 
clearly obtainable, though the recession in this phase 
of coal-mine safety may be due to some extent to 
increased activity in the coal-mining industry, together 
with some changes in mining practices which have 
resulted in a lessening of safety precautions or in 
failure to take additional precautions to ward off new 
hazards due to the changed practices and conditions.’ 





A decrease in the number of compensated industrial 
accidents reported for 1935, as compared with the two 
previous years, but an increase in the total amount of 
compensation money awarded the State’s insured 
workers, is shown in Special Bulletin No. 191, issued 
by the New York State Department of Labour this 
month. Special Bulletin No. 191, prepared by the 
Division of Statistics and Information, is a study of 
the cost of compensation for the three years 1933, 1934 
and 1935. Awards to approximately 70,000 workers 
for injuries sustained in the various industries through- 
out New York State covered by the Workmen’s Com- 
pensation Law, totalled over 25,000,000 dols. during 
1935. The number of compensated industria] acci- 
dents of that year was a slight reduction as compared 
with 1934 and a decrease of about 5,000 cases as com- 
pared with the year 1933. The total amount of 
compensation money awarded to workers that year was 
over 3,000,000 dols. greater than in 1934, and was less 
than 75,000 dols. above the 1933 level. The average 
compensation cost per case in 1935 was 364 dols., in 
1934, 316 dols., and 331 dols. in 1933. 





Roap Casva.rttes In 1937,—During the year 1937 6,591 
persons were killed and 226,339 injured as the result 
of accidents on the roads of Great Britain. These figures 
compare with the 6,561 killed and 227,813 injured during 
1936. The figure for persons killed is also substantially 
the same as that in 1935. One of the few satisfactory 
features about the return is that the number of cars on 
the roads was greater by some 170,000, though, as will 
be seen, the fatal casualties remained almost stationary. 
The pedal cyclists killed numbered 1,421. 

TENDERS AND Detays To SoutH AFRICAN Arr MaIL.— 
The Department of Overseas Trade, 35, Old Queen-street, 
London, 8.W.1, informs us that the South African Rail- 
ways and Harbours Administration has issued a notice 
signed by Mr. D. Leibrandt, chief stores superintendent, 
relating to the delay in the submission of tenders due to 
the late arrival of the air mail. This states that in the 
past some confusion has arisen as to whether or not the 
Administration would accept tenders which had been 
delayed due to the late arrival of air-mail matter. The 
notice adds for the information of tenderers, that the 
Administration has decided not to accept any such late 
tenders in future. 
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4 in. in thickness, and the sides and deck, which are 
} in. thick, are constructed of open-hearth steel having 
a tensile strength of 31} tons per square inch (50 kg. 
per square millimetre), this material being used also 
for the angles and channels of the framing. The hull 
is riveted throughout, the four longitudinal and 
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seven transverse bulkheads being made watertight, 
and the bottom coated with cement. Access to the 
compartments is by separate hatches in the deck, 
which is specially strengthened to support weights up 
to 3 metric tons per square metre, and is provid 
with 14 fore-and-aft strong beams on which they 
may be placed. Two continuous pitch-pine fenders, 
10 in. by 8 in. in section, extend round the pontoon, 
and are attached to the shell plating by 6-in. angles 
and plate brackets. One fender is placed at the deck 
level and the other immediately above the waterline, 
short vertical fenders of similar section being inserted 
between them at intervals of 16-5 ft. The timber is 
protected on the face by 4 in. by 2 in. half-round bars. 
The two inner longitudinal bulkheads, which are 
26 ft. apart, form the main support for the central 
tower on which the crane revolves, the four corner 
columns of the tower being built into the bulkheads 
and continued to the bottom of the pontoon. The 
two outer longitudinal bulkheads form enclosed wing 
buoyancy spaces, and are placed 10 ft. inboard from 
the side plating to ensure ample protection in the 
event of a broadside collision. No machinery or other 
equipment is situated in these wing compartments. 
| The pontoon is designed to remain afloat, when no load 
|is being carried by the crane, with any three of the 
| main compartments flooded. Three compartments on 
| the centre line, abaft of the crane tower, are used as 
machinery spaces, and have communicating openings 
|in the transverse bulkheads. The adjoining compart- 








Fig. 1. 


20-Ton 





250-TON FLOATING CRANE FOR 
BREST NAVAL DOCKYARD. 

OnE of the weak features of the modern large capital 
ship is her dependence upon elaborately equipped 
dockyards ; of the essential resources which only a 
dockyard can supply, the principal, after the graving | 
docks, are facilities for lifting heavy weights. The 
square-rigged wooden ship of the line, even after steam | 
propulsion became general, contained few, if any, heavy | 
weights, other than her lower masts, which the crew 
could not hoist out and in with the ship’s own tackle. | 
Only since the advent of the virtually mastless armour- | 
clad has it become necessary to equip dockyards with 
the immense crane power now characteristic of them, 
the provision of which has been rendered more neces- 
sary than ever by the size and grouping of modern 
heavy naval guns. 

As long ago as 1914 a floating crane with a lifting 
capacity of 250 tons was put into service at Wilhelms- 
haven, and one of similar type and size was supplied 
to Portsmouth Dockyard in 1920. Both had steam- 
driven electric generators, electrical-crane mechanism, 
and steam engines for self-propulsion, and were con- 
structed by Messrs. Demag A.G., Duisburg, who have | 
specialised in floating-crane design for more than f »1ty | 
years. The latest product of the firm, however. while 
not appreciably larger than the foregoing examples, is | 
noteworthy in being powered throughout with Diesel- 





TRAVE 


FoRWARD GENERATOR ROOM AND SWITCHBOARD. 


| was erected. 


| ments on either side of the aftermost machinery space 
| contain the motors and gearing driving the propeller 
| shafts, and the corresponding compartments forward 
| of the crane tower are fitted as living quarters for the 
| captain and crew, as shown on the plan. 
As the plan indicates, the vertical centre line of the 
| crane tower is equidistant from the two sides and the 
forward end of the pontoon. The fixed structure of 
the tower is pyramidal in form above the deck, as 
|shown in Figs. 3 and 4. It terminates in a central 
| bearing 82 ft. above deck level, from which is suspended 
the rotatable portion of the crane. This consists of an 
| open steel frame, with the lower end about 8 ft. above 
|the deck. The weight being carried from the top, 
| provision is necessary to prevent side sway when lifting, 
| or due to wind pressure when the crane is unloaded, and 
| this is supplied by a roller-path on the revolving frame, 
which presses against two pairs of balancing rollers, 
mounted with their axes vertical. Above the roller 
| path is the gear for rotating the crane, this consisting 
of a steel rim, formed of two parallel rolled-steel sec- 
tions, in which are inserted steel pins to serve as the 
| teeth of a rack. At the top of the frame, on one side, 
are the horizontal bearings, about which the jib is 
elevated and lowered, and on the opposite side is a 
double vertical guide-frame, for the crosshead to which 
are attached the links between the luffing machinery 
and the jib. At the lower end of the guide frame is 
a large house containing the hoisting and lufting 
mechanism, with a counterweight beneath consisting 
| of 400 tons of concrete. The crane driver is accommo- 
dated in a small cabin beneath the jib, and another 
cabin, at a lower level, is provided for the use of the 
| pilot when the crane is being navigated. 
The central supporting column and the rotatable 
|‘ bell,” as the makers term it, are constructed of 
electric machinery, even the propellers being driven by | open-hearth steel having a tensile strength of 26-7 tons 
electric motors geared to the shafts. Constructed to | per square inch (42 kg. per square millimetre), all rivet- 
| the order of the French Ministry of Marine for the | holes being drilled and the parts cleaned and coated 
| naval dockyard at Brest, the crane is stated by the | with red lead before riveting. Special attention was 
makers to be the largest self-propelled revolving crane | given in the design to accessibility for inspection and 
in the world in which the Diesel-electric system has | painting, and to ensuring that no water could lodge 
been so extensively applied. By the courtesy of | in joints of the steelwork. The rearward projection 
Messrs. Demag A.G., who designed the crane and|of the driving-gear house and counterweight was 
constructed the steelwork and driving mechanism, we | limited to 50 ft., so that, the half-beam of the pontoon 
are enabled to describe and to illustrate it with the | being 51 ft. over the fenders, the revolving portion of 
drawings and photographs reproduced in Figs. 1 to 8, | the crane, apart from the jib, is always within the plan 
above, on page 76 and on Plate III. The pontoon was | of the pontoon and will not foul the hull or super- 
built by Messrs. Les Chantiers de France, at Dunkirk, | structure of a vessel alongside. The maximum cal- 
where also the crane was assembled with the exception | culated stress in the frame, other than the jib, is 
of the jib. It was then towed to Brest, where the jib | 8} tons per square inch (13 kg. per square millimetre) 
The work of erection, including the | under overload conditions, and with a wind pressure 
installation of the M.A.N. Diesel engines driving the | of 51 lb. per square foot (250 kg. per square metre). 
electric generators, and the electrical equipment, which | At the rated loading of 250 tons and a wind pressure of 
was supplied by Messrs. Siemens-Schuckertwerke, 10} Ib. per square foot (50 kg. per square metre), the 
Berlin, was carried out by Messrs. Demag, the time | stress is calculated not to exceed 6-35 tons per square 
occupied being 21 months from the placing of the | inch (10 kg. per square millimetre). 
contract, The steel used in constructing the jib has a tensile 
The pontoon, which is shown in Fig. 7 on page 76, is | strength of 31} tons per square inch (50 kg. per square 
rectangular in plan, with rounded corners, and measures | millimetre), the calculated maximum stress: being 
197 ft. (60 m.) in length by 102 ft. (31 m.) in breadth | 8-9 tons per square inch (14 kg. per square millimetre) 
over the fenders, and 16-5 ft. (5 m.) in depth. The 


under the extreme conditions given above, and about 
normal freeboard is about 9 ft. The bottom is flat,|7 tons per square inch (11 kg. per square millimetre) 
but is swept up at the after end to accommodate the|at the rated load and lower wind pressure. The 
twin propellers. The bottom plating is of Armco iron, 


‘LLING CRAB UNDER TEST. 


luffing range provided for is indicated by the dotted 
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outlines in Fig. 6. on Plate Lil, the maximum 
height, with the jib fully topped-up, being 315 ft. 
above water level. With the jib extended in the 
lowest position, the height is only 146 ft., which is 
low enough to enable the crane to pass under the 
bridges in the harbour at Brest. Five lifting blocks | 
are carried on the jib, these comprising two of 125 tons 
capacity each, two of 10 tons each, and one of 20 tons. 
The two 125-ton blocks are located at 136 ft. from the 
horizontal bearings of the jib, or about two-thirds 
of its full radius, and are connected by a cross-beam 
for the full lift of 250 tons. A 10-ton auxiliary block 
is mounted on each side of the main sheaves, and the 
20-ton block on a travelling crab running on a track 
beneath the jib and extending to its full length. This 
crab is shown under test in Fig. 1. 

The sheaves for the 125-ton blocks being fixed in 
position, changes of radius when using these blocks 
must be made by luffing or lowering the jib. At the| 
maximum inclination of the pontoon, which is about 
3 deg. in a transverse direction and 0 deg. 45 min. 
longitudinally at the greatest admissible radius for 
any given load, a lift of 250 tons can be effected at | 
a radius ranging from a minimum of 43 ft. up to 60 ft. 
from either side or the end of the pontoon, corresponding 
to about 110 ft. from the centre of the crane tower. | 
The maximum height of the hook under these condi- | 
tions is 170 ft. above water level. The limits of | 
inclination quoted apply under any conditions of wind | 
pressure up to 10} Ib. per square foot. With this | 
wind pressure, the inclination with the maximum load 
at a given radius is no more than obtains in the opposite 


direction of heel when the crane is unloaded, the jib | 440 Ib. per square inch, for charging the starting-air 


topped-up to the full extent, and the wind is blowing 
on the front of the jib. With a load of 200 tons 4 


the two main blocks, the available radial range is from | The alternating-current motors are for use as an alter- 


43 ft. to 125 ft. from the centre, and the hook can be | 
raised to 157 ft. above water level; and with 150 tons 
the corresponding limits are 43 ft. to 143 ft., and | 
138 ft. in height. A load of 125 tons on either of the | 
main blocks used singly can be handled at a radius of | 
from 43 ft. to 153 ft., the maximum height of the 
hook being 125 ft.; and the same limits of radius 
apply also to the 10-ton blocks, which can lift to 98 ft. 
above water level. The widest range is provided by 
the 20-ton travelling crab on the underside of the jib, 
which can operate between a minimum radius of 41 ft. 
and a maximum of 215 ft. from the centre, or 164 ft. 
clear of the side of the pontoon. In the extreme | 
position the hook reaches a height of 115 ft. 
The main bearing supporting the entire revolving | 
weight of the crane and its load is shown in section in | 
Fig. 8, annexed. As the tilting moments in the sus- 
pended structure produce horizontal forces at the top | 
of the fixed column, the bearing is of the combined | 
footstep and journal type, the upper race being formed | 
with a downward projecting spigot which fits in a bushed | 
guide in the lower race. The pivot of the “ bell” is a| 








ENGINEERING. 


250-TON FLOATING 


CRANE 


JAN. 21, 1938. 


FOR BREST DOCKYARD. 









































































































CONSTRUCTED BY MESSRS. DEMAG A.G., DUISBURG, GERMANY. 
om — | T T 
CC ile : 
a Se G.-j2_------------- 
} + 
ee deeb. Oil Pump sail 
it + Supports 
> §— <3 jir 
_ ing 4 i Fuel Pump Se 
oto i 
© _ * I = 
D> It erro} b | 
Bilge Pump . Main ‘Auriliary . . 
n — Generators Set . ; ! 
ef ann 1 Captains | | 
Fire hop... [de Tp-leoes)} =hDedDa yer call {| 
ee | 
; 7 — —— NS ' ' hed 
—4 Propelling + — Switch board ° ; a | 
— - ? » 4 
ee ? iP 
Se 1 
Ale ' 1 H ' : \ 
\ ra y 45 ee ed <a: eee calm y ow 
S —_ \ _—! i re = a ——! a Si L. Aw 
150.2) “ENGINEERING” 


bottles, and a 40-8 h.p. three-phase motor, with slip- 
ring rotor and brush-lifting gear, running at 580 r.p.m. 


native to the Diesel engines for driving the generators, 
and are intended to take current from a shore supply, 
through cables connected to watertight plug-boxes 
on the deck of the pontoon. Cable connections are 
also provided from the same boxes to the main genera- 
tors, to enable them to deliver direct current at 220 
volts to shore mains if required in an emergency. 
The forward compartment of the three on the centre- 
line of the pontoon, which are used as machinery 
spaces, contains two main sets and the switchboard, and 
is illustrated in Fig. 2 on page 75. The two other 
main sets and the two auxiliary sets are contained in 
the second compartment. In the third are placed 
two electrically-driven centrifugal pumps, on the 
port side a bilge pump of 100 tons per hour capacity, 
driven by a 6}-h.p. motor, and on the starboard 
side a fire pump, driven by a motor of 17 h.p. and 
capable of delivering 50 tons per hour. As pre- 
viously mentioned, the two wing compartments on 
either side of the pump room contain the main pro- 
pelling motors. These are of 95 h.p. each at 1,000 
r.p.m., and drive the propeller shaits at 300 r.p.m. 


tapered forging of open-hearth steel, spherical and well- | through single-reduction single-helical gears, which are 
polished at the lower end, and, to allow of initial | stated to have a transmission efficiency of 99 per cent. 
wijustment in erection, is serewed with a trapezoidal | Steering is carried out by means of the propellers, and 


‘h ead into a cast-steel ring attached to the central 
housing of structural steel, to which it is secured from 
beneath bya flange. The pivot rests in a corresponding 
hollow in the upper race of the taper-roller bearing. 


with both screws running ahead the pontoon has a 
maximum speed of 2} knots. The gear shafts run in 
anti-friction bearings, and the bottom of the housing 
forms an oil reservoir into which the wheels dip, no 
In 


The taper rollers are made of steel of special quality, | separate lubricating oil pumps being required. 
hardened and ground accurately to size, and to ensure the compartment on the port side are also placed a 
an even distribution of the load, they are held in correct | fuel-oil pump, driven by an electric motor of 2 h.p., 
relative position by an iron cage. The roller bearing is | and rated at 15 tons per hour, and a lubricating-oil 
contained in a housing (not shown in the diagram)| pump with a capacity of 2 tons per hour, which is 
which is filled with oil to the level of the roller centres. | driven by a 0-3-h.p. motor. No fresh-water pump 
To enable the bearing to be inspected and overhauled, | is provided, the supply to the living accommoda- 
four hydraulic jacks are provided, two of which are | tion being taken by gravity from a tank of about 
shown in the figure. The jacks are operated from a | 3,300 gallons capacity, situated on deck within the 
platform on the column, the thrust of the rams being | columns of the central crane-tower. Current to drive 
taken on seatings placed beneath the struts of the| the pumps is taken from the network and controlled 
revolving structure. Additional horizontal jacks are | by resistances. 
brought into use to steady the crane on its vertical The view of the forward engine-room shown in 
axis, but these are only required when the journal is| Fig. 2 shows also the large deck-light, which has 
lifted clear of the guide bearing as indicated, and are | been made detachable to enable the heavy machines to 
not necessary when changing the taper rollers. Under-| be installed and, if necessary, removed. Against 
neath the pivot bearing an annular housing is arranged, | the forward bulkhead, on the port side, can be seen the 
containing slip-rings by which current is transmitted | main switchboard, arranged in five panels, the star- 
from the stationary to the slewing portion of the crane. | board side of the bulkhead being occupied by the 
The generating plant of the erane consists of four | change-over switchgear by which individual generators 
self-contained sets, each comprising an M.A.N. four-| can be connected to particular groups of motors. For 
cylinder Diesel engine developing 180 h.p. at 810 r.p.m.,| example, one generator will normally suffice in using 
directly coupled to a direct-current generator of | a single 125-ton hoist, but two would be required for 
80 kW output, separately excited with current at|a 250-ton lift, one for each of the 125-ton gears. A 
220 volts, and suitable for use either with Ward-| third would be allocated to the slewing-gear, the fourth 





Leonard control at + 220 volts or from a 220-volt 
direct-current supply. There is also included in each 
set a three-phase motor of 136 h.p. capacity at | 
730 r.p.m., with slip-ring rotor and brush lifter, and 
operating on a 220-volt, 50-period circuit. Between 
the pair of main sets on each side of the engine room 
is an auxiliary set consisting ef a Diesel engine of 30 h.p. 
at 600 r.p.m., driving a direct-current generator of 
19 kW continuous rating at 580 r.p.m. to 600 r.p.m., 
or 21 kW for one hour, an air compressor capable of 
delivering 989 cub. ft. of air per hour at a pressure of 





supplying the general distribution system for pumping, 
electric capstans, &c. According to the specification, 
propulsion and crane-working are not required to 
take place simultaneously, so that any pair of the 
main generators can be used for driving the propelling 
motors, while a third deals with general duties, the 
fourth remaining as a stand-by. Lighting, heating 
and excitation loads are handled by one of the auxiliary 
sets, the other being kept in reserve, or alternatively. 
a supply from the shore may be taken for these services, 





The great size of the pontoon permits spacious engine 


Fig.8. PIVOT BEARING & HYDRAULIC 
" LIFTING JACKS 











rooms, and the arrangement, with the machines placed 
on either side of a wide gangway, enables the plant 
to be conveniently supervised. Telephones and ampli- 
fiers are provided for communication between the 
engine room, the house containing the crane driving- 
gear, the crane-driver’s cab, the pilot-house, and the 
wheelhouse situated within the of the central 
column. Current for the telephone system and also 
for an emergency lighting circuit carrying ten 15-watt 
lamps in the navigating and operating positions is 
supplied by a battery of 20 accumulators of 30 ampere- 
hours capacity at 25 volts, with charging connections 
from the network and the auxiliary generator ’bus bars. 

The deck equipment of the pontoon includes four 
10-ton electric warping capstans, one at each corner, 
driven by 32}-h.p. motors, which are housed in the 
corresponding compartments below deck and con- 
trolled through resistances. The maximum warping 
speed is 26 ft. per minute. The capstans, which have 
sockets for bars, for hand operation if necessary, are 
also used for handling the anchors, of which there 
are six, four being of the stockless type, weighing 
36 cwt. each, and the other two stocked anchors of 
7 ewt. each. Each main anchor is provided with four 
100-ft. lengths of 2-in. stud-link chain. Bollards and 
fairleads are fitted where required, and a dinghy is 
carried under davits on the starboard side. At bow 
and stern there are solid bulwarks, connected along the 
sides of the pontoon by chains on portable stanchions 
3 ft. high. In each compartment a bilge suction pipe 
is fitted, with a screwed connection on the deck to 
which a hand pump can be attached. Ladders are 
provided for access to the various compartments, and 
ladders and gangways enable all parts of the crane 
structure to be reached for inspection, painting, and 
the lubrication of working parts. 

(To be continued.) 








Lectures oN Inpustreiat Puysiotocgy anv Psy- 
cHoLoGYy.—A short intensive course on industrial physio- 
logy and medical industrial psycholo; 
the London School of Hygiene and Tropical Medicine, 
Keppel-street, Gower-street, London, W.C.1, from 
Monday, February 7, to Friday, February 18, 1938. The 
course is designed primarily for members of the super- 
visory staff in industry, including shop managers, fore 
men, personnel managers, and welfare supervisors. It 
is added, however, that it may be of interest to industrial 
medical officers, probationer factory inspectors, and post- 
graduate students in engineering. The fee for the course 
is 7 guineas, and applications to join should be addressed 
to the secretary of the School, from whom further 
particulars may be obtained. 


y will be held at 
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RECENT DEVELOPMENTS IN 
SHIP PROPULSION.* 


By Major P. L. Jonzs. 
(Concluded from page 37.) 


Tus earlier troubles with gears, which were extremely 
serious, were tackled very thoroughly and many novel 
devices were put forward to improve matters. Various 
ingenious designs for introducing greater flexibility, 
e.g., floating frames for pinions, quill drives, &c., and 
numerous modifications of tooth form were tried, but 
at the present time the tendency is to revert substan- 
tially to the earlier arrangements. It has been found 
that, so long as the teeth are really accurately cut, 
pressures and stresses reasonably selected, and initial 
alignment and lubrication well looked after, compara- 
tively little trouble is to be anticipated, and the modern 
geared turbine is probably the most trouble-free and 
mechanically satisfactory unit of all the various types 
of propelling machinery available. 

Turbo-electric machinery has been installed in a 
considerable number of ships, and has given very 
satisfactory results. It is sometimes argued that 
turbo-generators can be safely designed for higher 
steam conditions than would be advisable with geared 
turbines, owing to the elimination of the astern element 
and therefore reduced likelihood of trouble during 
manceuvring, &c., and that in consequence the maxi- 
mum economy obtainable with both types is substan- 
tially the same, notwithstanding the fact that the 
electrical losses can hardly be less than 7 per cent. to 
% per cent., even in the largest installations, whereas 
the losses in the gearing are 2 per cent. to 3 per cent. 
only. This, of course, is by no means generally 

, and in any case, geared turbines have proved 
themselves entirely satisfactory in operation, up to 
the highest temperatures and pressures now adopted in 
marine practice. Another advantage claimed for the 
electric drive is that full power is available for going 
astern. This is undoubtedly true, but the great 
majority of geared turbine installations get along 
quite well with only about 60 per cent. to 70 per cent. 
of the ahead power available for going astern. It must 
be realised that with electric machinery it is necessary 
to carry expert electricians, and that in consequence 
the cost of personnel is increased. A further point is 
that there are three links in the chain, i.e., turbine, 
generator, and motor, against two only in the geared 
drive. This may not appear to be a very important 
point to land engineers, but owing to the paramount 
importance of reliability at sea, it is a matter which is 
bound to be carefully considered by marine engineers. 
If turbo-electric propulsion is ever adopted to any 
extent, it will be for reasons other than those which 
usually apply in the choice of machinery. It will not 
be because it is more economical in fuel and mainten- 
ance costs, cheaper, more reliable, less costly in per- 
sonnel, lighter, or because it occupies less space; in 
all of these factors my investigations show that it 
compares unfavourably with geared turbine machinery. 
There are special cases, however, where absence of 
noise is of more importance than the other considera- 
tions just mentioned, and in this respect turbo-electric 
machinery undoubtedly has the advantage. 

While developments in all branches of marine 
engineering during the period under review have been 
very great, by far the most noteworthy are those in 
connection with oil engines. The improvement in fuel 
consumption realised during recent years has been due 
partly to the extension of the range of operation of 
the working medium, and partly to the increased 
efficiency of combustion and to the reduction of 
mechanical losses. In the earlier propelling engines, 
the true Diesel cycle was aimed at, and the maximum 
pressure in the cylinders seldom exceeded 500 Ib. per 
square inch. Nowadays the so-called dual cycle is 
general, and the maximum pressure is in the neigh- 
bourhood of 700 Ib. per square inch, and in some 
engines even higher. The result is a much greater 
temperature range in the working cycle and a corre- 
sponding increase in the availability of the heat in 
the fuel. Nowadays mechanical injection is practically 
universal, and the elimination of the air compressor 
has not only greatly reduced the first cost, weight, 
complication, and maintenance charges, but has also 
improved the mechanical efficiency by about 6 per cent. 
to 7 per cent. The result of all this is a large improve- 
ment in economy. 

As regards auxiliaries, the earlier motorships were 
nearly always fitted with steam-driven units, and the 
consumption of fuel in the boilers was often of the 
order of 50 per cent. of that of the main engines. 
The consumption of the auxiliaries now seldom exceeds 
2 per cent. to 3 per cent. of that of the main engines, 
and the overall improvement, therefore, as compared 
with earlier installations, is nearer 40 per cent. than 





| the 20 per cent. just mentioned. Utilisation of the 
heat in the exhaust gases is now general. The earlier 
two-stroke engines were at a serious disadvantage as 
regards waste-heat recovery, compared with the 
| four-stroke type, on account of their much lower 
exhaust temperature. Even in some present-day 
designs, this temperature is so low that the installation 
of an exhaust boiler cannot be justified. As a result 
of extensive study of the scavenging process, however, 
the air quantity in some designs of two-stroke engines, 
particularly those with end-to-end scavenging, has 
been greatly reduced, this having the twofold advantage 
of decreasing the load on the scavenge pump, with a 
consequent improvement in mechanical efficiency, 
and also of raising the temperature of the exhaust 
gases, thereby increasing the amount of heat recover- 
able from them. Some motorships require large 
quantities of steam for use in port, e.g., cargo boats 
having steam winches, and tankers, which usually have 
steam-driven cargo pumps. In these ships the boilers 
are generally of the Scotch type, and in most cases all 
the steam required at sea can be obtained from a 
waste-heat unit, in which the centre nest takes the 
exhaust gases and the wing furnaces are arranged for 
oil burning. 

In the ceaseless endeavour to reduce first cost, which 
was, and still is, a serious handicap to the oil engine, 
as compared with steam machinery, designers have 
directed their efforts to getting more and more power 
out of a given weight of material. Ten years ago, 
piston speeds seldom exceeded 700 ft. to 800 ft. per 
minute, but to-day 1,000 ft. to 1,100 ft. per minute 
is common, and in one design over 1,400 ft. per minute 
is attained. As regards mean pressures, great advances 
have been recorded in recent years, though it has to be 
admitted that some designers went too far in this 
respect and have had to retrace their steps to some 
extent. The progressive reduction in the cost of 
two-stroke engine installations was becoming a serious 
matter for the four-stroke fraternity until, a few years 
ago, the position was greatly changed by the intro- 
duction of supercharging. This enables the mean 
pressure in four-stroke engines to be considerably 
increased, i.e., by about 30 per cent. to 40 per cent., 
without any of the disadvantages which might at first 
sight be expected. Supercharging, of course, is also 
adopted in some two-stroke designs, but to nothing 
like the same extent, and, in consequence, at the 
present time both four-stroke and two-stroke engines 
have their advocates, although the latter type certainly 
preponderates in ships now under construction. The 
earlier single-acting engines were of very heavy con- 
struction, and the power per cylinder did not often 
exceed about 500 brake horse-power. Later, four- 
stroke double-acting engines were fitted in a consider- 
able number of ships, the power per cylinder being in 
some cases as much as 1,000 brake horse-power. Two- 
stroke double-acting engines of 1,200 brake horse- 
power to 1,500 brake horse-power per cylinder have 
now been in service for two or three years, and at the 
present time opposed-piston engines are being built 
in which the power per cylinder is as much as 1,600 
brake horse-power. An important development in 
oil-engine propulsion is the geared Diesel engine. 
While this type has not yet been adopted to any extent 
in British ships, there is a large and rapidly growing 
number of foreign vessels in which two or more oil 
engines are geared together, the drive being usually 
transmitted to the pinions through special couplings. 
It is of interest to note that the reasons for adopting 
gearing for oil engines are not entirely the same as 
those which led to the introduction of geared turbines. 
The direct drive being not only prohibitive in cost 
and weight, but also extremely inefficient, the turbine 
could not have survived in general marine practice 
without gearing, the adoption of which resulted in 
a large reduction in fuel consumption and cost, as 
well as in weight, space occupied, &c.—all of vital 
concern in marine work. With oil engines, however, 
gearing produces no improvement in fuel consumption ; 
in fact, due to the gear and coupling losses, the reverse 
is the case, to the extent of about 5 per cent. In 
some cases this loss is partly, but not wholly, offset 
by increased propeller efficiency, due to the fact that 
lower speeds of revolution can be adopted. As regards 
| first cost, my investigations show that when the 
| speed of revolution of the engine is more than about 
| 3 times to 3-5 times that of the propeller, the geared 
|unit is cheaper than the direct drive at the same 
propeller speed. This, of course, assumes that the 
engines in each case work on the same cycle, but while 
the direct drive will have an engine of the crosshead 
type, the fast-running geared units will be of the 
(trunk type, except for comparatively large outputs. 








Trunk engines have the disadvantage of a relatively 
high consumption of lubricating oil. Also, due to the 
| possibility of contamination of the lubricating oil in 
| trunk engines, it is usual to arrange the lubrication 


* The tenth Thomas Lowe Gray Lecture delivered systems of the engines and gearing entirely separate 


before the Institution of Mechanical Engineers on Friday. | from one another, and this, of course, adds to complica- | n er 
' would be quite inadmissible owing to the probability 
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tion and cost. For large outputs double-acting 

































































77 


engines are adopted, and dual lubricating systems are 
unnecessary. At the present time, although there is 
a definite tendency towards faster-running engines, it 
is not often that the ratio of engine s to propeller 
speed is much more than 3: 1, and the saving in first 
cost is usually not very impressive. The principal 
attractions of this type of machinery are the much 
smaller space occupied, particularly as regards head- 
room, and the smaller weight. Sovtlotnen, small 
high-speed engines are, of course, comparatively easy 
to overhaul, and with regard to manufacture, the 
adoption of gearing lends itself, to some extent, to the 
standardisation of engine parts and cheap production. 
Other advantages are that the interposition of the 
coupling divides the system into separate entities 
which, as regards torsional vibrations, can be treated 
independently. The vibration frequency of the engine 
has no influence on the rest of the installation, and can 
be chosen so far from the running range as to preclude 
all danger of trouble at any speed of rotation of the 
propeller ; also, any one engine can be cut out of gear 
without affecting the others ; thus, for reduced speeds, 
an engine can be cut out permanently, the others 
running under more or less normal conditions ; further- 
more, repairs to any engine can be carried out at sea 
without stopping the ship. Geared Diesel engines 
using electromagnetic couplings have recently been 
introduced in Sweden. Several installations are now in 
service, and many more are under construction, the 
largest power being about 5,000 shaft horse-power per 
shaft. A third method of gearing Diesel engines is the 
electrical one. This has much the same advantages 
as the other systems just referred to, but is, of course, 
more expensive and, in general, less efficient. Never- 
theless, in certain cases it has much to recommend 
it, and a considerable number of ships are fitted with 
Diesel-electric machinery. 

I now propose to refer very briefly to the manner in 
which the shaft horse-power produced by the engine 
is converted into thrust horse-power at the propeller. 
In investigating the question of propeller efficiency, 
the matter of primary importance is the selection of 
the most suitable speed of rotation. This depends on 
many factors. In some trades the depth of water is 
restricted, and the propeller diameter is then limited 
to that which ensures suitable immersion of the blades, 
and this determines the speed of revolution within 
close limits. In general, however, the speeds of 
revolution aimed at are those which result in the 
highest propulsive efficiency consistent with reasonable 
first cost of the machinery. 

Notwithstanding the results of exhaustive tank 
tests with model propellers in the United Kingdom 
and abroad, most designers are largely guided—and I 
think rightly—by their own experience derived from 
analysis of actual results obtained on trials and in 
service. While I yield to no one in my admiration of 
the work done at Teddington and elsewhere, ships do 
not usually operate in fine weather; in fact, quite 
the reverse. The results obtained in smooth-water 
tank tests, therefore, are not necessarily a good guide 
to performance under actual service conditions. The 








| ideal propeller will, of course, have the highest possible 


efficiency, but another characteristic of great import- 
ance is that it must absorb the power delivered at the 
designed speed of rotation. 

In most cases a small increase in speed of rotation 
has no serious effect on the inertia stresses, which do 
not usually influence to any extent the design of this 
type of machinery. In geared turbines the speed of 
revolution cannot be increased without reducing the 
margin of strength in the rotor and the blading. 
Consequently, if the propeller is “ light’ the output 
is reduced; if “‘ heavy,” the normal output can be 
developed with little effect on the economy, as the 
blading efficiency curve is usually fairly flat at the 
designed conditions, but the stresses on the gear teeth 
will then be increased. With exhaust turbines also, 
the designed revolution speed cannot be exceeded 
owing to blading stresses, and a “ light” propeller 
means a reduction in power. The steam quantity 
passing to the exhaust turbine is, of course, decreased 
pro rata, but as the pressure at the turbine inlet is also 
thereby decreased, the heat drop across the turbine is 
reduced. The output from the turbine is, therefore, 
much less than that designed, and the distribution of 
power between the engine and the turbine entirely 
upset. If the propeller is ‘* heavy,” an increase in 
cut-off to the high-pressure cylinder restores the steam 
quantity passing to the exhaust turbine to the designed 
amount, but, due to the lower speed of revolution, the 
stresses in the gears are increased. As regards oil 
engines, the effect of a “ light” propeller is much the 
same as with steam engines, but usually the inertia 
stresses are considerably higher, and an increase above 
the designed speed of revolution is of more importance. 
If the propeller is “ heavy,” the power can only be 
developed by increasing the mean indicated pressure 
in the cylinders. This is most undesirable and, in 
fact, in most designs even an increase of 5 per cent. 
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of the higher heat stresses having serious consequences 
on the life of the pistons, covers, liners, &c. With oil 
engines, therefore, a “ heavy "’ propeller means a very 
definite reduction in power. 

From the point of view of ability to meet adverse 
weather conditions, the types of machinery considered 
work quite differently. With the oil engine and the 
reciprocating steam engine, the torque remains prac- 
tically constant until the propeller breaks water, but 
when this happens it is necessary to throttle to avoid 
inertia stresses. With the turbine, heavy weather 
will produce an increase in torque unless the propeller 
breaks water, and the power will have to be reduced 
to avoid overstressing of the gears. In exhaust-turbine 
installations the fixed high-pressure cylinder cut-off 
will prevent an increase in torque while the propeller 
is immersed, and the inertia of the turbine will prevent 
racing when the propeller comes out of the water. 
With the latter type of machinery, therefore, the 
engineer can leave the controls unaltered in weather 
which would make this impossible with other types. 

Vibration on board ship has always been a matter 
of considerable importance, but it is not generally 
realised to what extent vibration may influence the 
design and even the choice of propelling machinery. 
Hull vibrations are not usually serious from the point 
of view of structural strength, but may be of the 
utmost importance, especially in passenger ships. 
A ship may vibrate as a whole, either in the vertical | 
or the horizontal direction, and the two kinds of | 
whole-hull vibration which are usually of importance | 
are the fundamental two-nodal types. Allowance 
must be made for the amount of water which may be 
considered to be vibrating with the hull, and this 
naturally depends to some extent on the ship’s form. 
Quite different results will be obtained in the loaded 
and ballast conditions. It is necessary to ensure 
that the periodicity of none of these vibrations is 
likely to synchronise with the impulses from the engine: 
or propellers, or multiples of them. In the case of all 
passenger ships the hull-vibration frequencies should 
be investigated before the speed of revolution of the | 
machinery is definitely decided upon. In some cases 
it is found that the proposed propeller speeds are | 
inadmissible and an appreciable alteration is necessary. | 
While divergences are to be expected, it is generally | 
found that in the loaded condition the fundamental hori- 
zontal vibration has a frequency 30 per cent. to 40 per | 
cent. higher than that of the corresponding vertical vi- | 
bration. There are, however, higher-order vibrations 
of this type, and no amount of care and investigation can 
entirely eliminate the possibility of localised vibrations. 
The hull may also vibrate torsionally. In general, such 
vibrations, due to the main machinery, are rarely met 
with, but localised vibration of this type, produced by | 
fast-running auxiliary reciprocating machinery is by | 


no means unknown. 








CROMPTON-PARKINSON INDUC- 
TION MOTORS. 


STANDARD induction motors, though they can be 
employed for a great variety of drives, are not com- 
pletely satisfactory in certain cases. The result is that 
either special or “semi-special” types have to be 
used, at increased expense, or a compromise between 
the electrical characteristics and the mechanical 
requirements has to be made. It is hoped that this | 
difficulty will be overcome by the new range of “ E” 
type motors, which has recently been placed on the 


market by Messrs. Crompton Parkinson, Limited, 
Bush House, London, W.C.2, at prices very little 
in excess of those of standard design. This range 


includes four types. A super-silent class, whose | 
electrical and mechanical designs have been specially | 
chosen with a view to eliminating noise; a high effi- 
ciency class for continuous duty applications; a 
high torque type, which is particularly intended 
for use in the textile industry and a reversing type, 
which is designed principally fordriving machine tools. 

Generally speaking, all four types of motor are 


produced with either slip rings or squirrel cages 
for use on polyphase circuits, at pressures 
between 100 volts and 700 volts, and frequencies 


between 25 and 60 cycles per minute. The outputs 
vary from 1 h.p. to 50 h.p. on either the continuous 
or short time rating. One of the features mentioned ; 
above, i.c., quietness, high performance, &o., is the 
predominant characteristic of each class. The new 
motors are manufactured by high precision methods | 
and are guaranteed to have the same freedom from 
breakdown and low maintenance cost as the general- 
purpose range. They also have the same fixing dimen- 


sions and shaft sizes and comply, so far as applicable, 
with the temperature rise and overload capacity 
vonditions laid down in British Standard Specification | 
168 /1936. 

The stator frame is of cast iron, the frame and | 
teet being in one piece. 
the 


It is bored internally to! 


receive core and is machined at both ends 
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to take the bearing brackets. The core is built 
up of steel laminations which are keyed into 
the frame and slotted to take the windings. 
The end shields are cast in one piece and are 
secured to the frame by set screws, the design 
b_ ing such that correct alignment of the bearings 
isensured. In the vertical spindle motors, a 
skirt is cast integral with the lower end shield 
and its base reaches beyond the shaft extension 
to ensure easy mounting. In the flange pattern 
motors the end shield is specially shaped and 
carries a flange to facilitate mounting. All the 
standard patterns can be fitted with protected, 
sereen protected, totally enclosed pipe-ventilated 
and drip-proof enclosures. 
The rotor also consists of steel stampings which | 
are rigidly attached to the high-tensile ground-steel 
shaft. A metallic cage with a set of ventilating vanes 
is cast solid with the core, thus eliminating bad joints, 
loose bars or vibration. Certain non-ferrous elements 
are injected into the molten metal before casting in 
order to give the optimum electrical properties. Except 
in the case of the super-silent machines the shaft runs 
in a roller bearing at the driving end and in a ball 
bearing at the opposite end, the latter being specially 
designed to anchor the rotor and take up any end thrust. 
The bearing housings are dirt, dust and moisture proof, 
and the races are case-hardened. Grease lubrication, 
which requires the minimum of attention is fitted. 
Slip rings, when required, are fitted internally on the 
smaller continuously-rated machines and on all short- 
time duty machines, the end shield being provided 
with ventilated or totally-enclosed covers. The larger 
continuously-rated machines are fitted with external 
slip rings with cast-iron covers, The short-circuiting 
gear consists of a handle-operated plug. Where it is 
inconvenient to use this, the rings and brushgear can 
be designed to carry their current continuously. 
Except on the largest sizes, the windings on both 


Motor Load 
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stator and rotor take the form of hand-wound coils 
which consist of double cotton-covered high-conduc- | 
tivity copper. The standard insulation is micanite, 
though where the humidity is high or acid fumes are | 
present special treatment is employed. 

On the ‘‘S-S,"’ or super-silent, motor noise has been 
practically eliminated as the result of research in| 
three directions. Electrical noise has been dealt with 
by improving the field form, as will be clear from 
Fig. 1, which shows the field form of one of these | 
motors imposed as a dotted line on a sinusoidal curve. 
It will be noticed that the two are almost identical. | 
Mechanical noise has been largely reduced by very | 
careful balancing and by the use of a self-lubricating 
bronze journal. It is claimed that this arrangement 
gets rid of the noise often associated with ball bearings | 
and enables the motor to be mounted at non-standard | 
angles. Finally, as a result of research the motor has | 


| been designed so that the note of any residual noise is 


lower on the acoustic scale than the normal background 
noise, and is therefore inaudible. 
The “Tork” 





develop any given starting torque with only two- 
thirds of the current taken by a squirrel-cage machine 
of conventional design. In addition, high running 
efficiency is secured by having an exceptionally low 
speed variation between no load and full load, while a 
further feature is the smooth acceleration, a point of 
great importance in the textile industry. Fig. 2 gives 
performance curves of a normal] squirrel-cage motor, 
of a typical high-torque squirrel-cage motor and of 
the ‘‘ Tork’’ motor, and enables the additional torque 
and smooth acceleration of the last to be appreciated. 

The “ Lowloss”’ motor is intended for use on con- 
tinuous or nearly continuous drives, and it is claimed 
that its design enables the power losses to be reduced 
by as much ax 33} per cent. Its performance, com- 
pared with that of a good standard general-purpose 
motor, is given in Fig. 3. Finally, the “ RVR” motor 
has been designed for use in the machine-tool industry 
where it is necessary to provide for frequent reversals. 
It is stated that it is capable of reversing on full load 
up to 40 times per minute, its internal construction 
being such that even at the instant of reversal only 
very low current peaks are produced to provide the 
powerful torque necessary. The results are that strain 
on the control gear is minimised and the heating of 
the machine is correspondingly reduced. No com- 
bustible or semi-combustible material is used for 
insulation purposes, and robustness is naturally a 
necessary feature of its construction. Fig. 4 shows a 
typical load characteristic of a 2-h.p. ‘“* RVR” motor 
driving a change-speed capstan lathe through a 
43-second operating cycle. An ordinary double-pole 
reversing switch is used for the purpose, and it is 
claimed that even at the moment of reversal with the 
motor running at full speed in the wrong direction 
the current is lower than that of a normal motor of 
the same capacity starting in the ordinary way against 
no load with a direct starter. The reversing torque 


| substantially exceeds the full-load value, and reversal! 
| from full speed in one direction to full speed in the other 


is said to be effected smoothly in minimum time. 








Junior INstirvuTion or Enarveers.—Sir William H 
Bragg, ©.M., PF BR.S., is to deliver the eighth quadrennial 


__|Canet Memorial Lecture of the Junior Institution of 
motor is designed so that it will ' Engineers at the Royal Institution on May 5. 
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NOTES ON NEW BOOKS. 


Tue ability to expound in clear concise and direct | 


terms the fundamental principles of mechanics and 
their applications in engineering is a rare and valuable 


gift which can raise a book, dealing even with the more | 


elementary portions of the subject, to the rank of high 
accomplishment. Professor A. P. Poorman’s two 
books, Applied Mechanics and Strength of Materials, 
are remarkable in this respect and both have enjoyed 
a well-deserved popularity. The latter, Strength of 
Materials, is now in its third edition, and while remain- 
ing substantially the same in its general features as 
in earlier editions, has been improved by several 
changes, emendations and additions, such as time aud 
development have shown to be advisable. By the 
introduction of torsion before bending is dealt with, 


the student should find his study of the latter appreci- | 
ably eased by the simpler and somewhat analogous | 


reasoning applicable to the former. The equivalent 


cantilever method of treating deflection has been ex- | 


cluded as more appropriate to an advanced course. 
Two sections dealing with welded joints have been 
added, together with one on shear stresses in non- 
circular shafts and also notes on the subject of shear 


centres of sections unsymmetrical with respect to the | 


plane of bending as, for example, channels. The book 
is well supplied with worked examples and with 
exercises for the student, so that it can, with confidence, 
be adopted as a text-book for undergraduate and higher 
National Certificate Courses and for professional 
examinations. As the pound is used as the unit of 
force throughout the book, any confusion liable to 
oceur owing to the difference between the American 
ton and the British is eliminated. The work is pub- 
lished by the McGraw-Hill Publishing Company, 
Limited, London, at 18s. 





An American book on Blueprint Reading for the 
Building and Machine Trades (by B. F. Hebberger and 
C. Nicholas, published by the McGraw-Hill Publishing 
Company, Limited, London, price 10s. 6d.) will prob- 
ably have a useful field in the United States, being a 
well-got-up and informing book, so far as it goes. It 
instructs, by means of questionnaires, how to gather 
from a drawing all the dimensional information re- 
quired for the manufacture of various details. Ortho- 
graphic projections of such details, properly figured and 
with notes, are very clearly shown, together with 
isometric perspective views, which must greatly help 
the beginner to visualise what he is dealing with. They 
provide help of a form he would never meet with 
in practice. The book’s usefulness, unfortunately, is 
limited in this country by its mixture of building work 
and engineering, there being twenty drawings of the 
former and nineteen of the latter, while another seven- 
teen are said to affect both. Two separate books at 
half the price would, in all probability, have been 
acceptable to a wider circle. 





The theoretical analysis of rigid frame structures 
has attracted considerable attention during the last 
ten years, and notable contributions to the study of the 
subject have been made by various investigators in 
this country, in America, on the Continent and in 
Japan. The international character of the attack on 
this problem is now even more vividly characterised 
by the fact that Professor H. Yu, of the National 
Wuhan University, China, has established himself 
in the ranks of those who have made important contri- 
butions to the study of the subject. In a paper 
entitled The Method of Successive Increments and its 
Application to Problems on Rigid Frame Structures, 
published by the National Wuhan University Press, 
at Wuchang, Professor Yu gives the solution of compli- 
cated problems on tall building frames, Vierendeel 
girders and secondary stresses. The author uses the 
classical deformation and slope-deflection equations 
of Mohr as the basis of his analysis, and these equations 
are thereupon solved by his method of successive 
increments, which is a process of numerical solution 
by converging approximations. Details of the calcu- 
lations are set out in full, and although some of the 
numerical tables appear rather formidable at first 
glance, they are found to be relatively insignificant 
in relation to the problems to which they refer ; indeed, 
designers who are not yet familiar with methods of 
solving simultaneous equations by successive approxi- 
mations may find it difficult to realise that Professor Yu 
gives the solution of a four-column bent of twenty 


storeys in thirteen quarto pages, and that the numerical | 


work involved in the solution of the equations could 
be entered on two or three foolscap sheets. The 
fact that all the problems solved in this paper are not 
merely academic exercises, but representations of 
actual structures of considerable complexity, clearly 
demonstrates the practicability of Professor Yu’s 
method for use by engineers who wish to have at their 
disposal an accurate method of structural analysis. 
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The extended use of welding in the fabrication of 
pipe bends and sheet-metal ducts sometimes requires 
a greater familiarity with solid geometry than is 
| possessed by the average draughtsman, accustomed 
| to rely on the skill of a patternmaker to evolve, from 
his plane figures, the more or less complicated forms 
they are designed to represent. Facility in the 
|delineation of intersecting solids can, however, 
greatly simplify and expedite shop work, in addi- 
tion to promoting economy by reducing the amount 
of metal cut to waste, and the attention of those 


Joints, by Mr. W. Sellar. This pamphlet of 46 pages, 
which is priced at 28. net, is a recent addition to the 
well-known series produced by Messrs. The Draughts- 
man Publishing Company, Limited, 96, St. George’s- 
square, London, 8.W.1, and is commendably clear and 
concise. Mathematics are practically confined to ele- 
mentary geometry, but, with the aid of excellent 
diagrams, the fabrication of bends and joints is covered 
|in sufficient detail to meet all ordinary requirements, 
as well as some bordering on the exceptional. 


In the first chapter of Military Engineering, Volume 
VI, Water Supply (London : His Majesty’s Stationery 
| Office, price 10s. net), the scope of the manual is 
| modestly given together with an adequate statement 
of the basic principles governing water supply. This 
enables the military engineer to understand the infor- 
mation supplied by experts, or, failing such skilled 
|advice, to carry through a scheme himself and to 
specify the special requirements of water supply in 
|the field and of the organisation, apparatus and 
| methods by which these requirements can be satis- 
fied. In point of fact the manual is a mine of 
information as to sources and measurements of 
yield ; well sinking and boring ; the different types of 
| engines and pumps; and the use of compressed air in 
| water raising. The chapter on the selection, installa- 
| tion and operation of pumping plant gives a close 
analysis of the different types available and their 
respective advantages. The sections on water analysis 
and purification, and the storage and distribution 
system, give all the essential information required for 
the design and operation of the smaller type of semi- 
permanent schemes for water supply. In describing 
wells sunk on the curb principle, reference might have 
been made to the increase in yield which is possible 
through the use of strainers in the wall of the bottom 
sections of the well, and within the area of the water- 
bearing beds. The advantage of these is greatest where 
a fine sand is likely to be drawn into the well, but in 
any case frictional losses in drawing the water into the 
well are minimised. 


| 
| 


The important primary materials and accessory 
products used in various industries are reviewed in 
Hiitte, Taschenbuch der Stoffkunde (Stoffhiitte), of which 
the second edition was recently issued. It opens with 
introductory chapters on the atomic theory, physical 
chemistry, inorganic and organic chemistry, followed by 
others on material testing and maintenance. Various 
methods of testing and their particular purposes are 
reviewed. In regard to the maintenance of materials, 
the effects of corrosion, the behaviour of materials in the 
presence of a large number of reagents, and the pro- 
tective means available are entered into in detail. The 
main chapters on the numerous materials and sub- 
stances which enter into industrial applications cover 
iron and steel, and non-ferrous metals, their properties, 
their structure and their behaviour under varying 
conditions. The other materials which are also dealt 
with extensively comprise all classes of building mate- 
rials and products and those used for road making, 
earthenware, concrete, timber, textiles, cellulose, paper, 
coal tar, pitch and resins, asphalt, leather, rubber, 
gutta-percha, &c.; the preparation, properties, uses 
and tests of these are enlarged upon. Further chapters 
give very complete information on solid, liquid and 
| gaseous fuels, on water, paints, lubricants, fire extin- 
guishing substances, acids, lyes, electric current and heat 
insulating materials, and so forth. Each chapter has 
been compiled by a specialist. As will be gathered 
from the above brief review, this pocket-book is a 
very complete one. It is in the well-known form, 
contains over 1,000 closely printed pages and is care- 
fully indexed. It is published at the price of 18 marks, 
by the Verlag von Wilhelm Ernst und Sohn, Berlin. 





It is only thirty-seven years ago since Major Ross 
showed that the malarial parasite is induced by the 
action of the anopheline mosquito. The “ winged 
theory ” was at first hardly credited and it was a 
considerable time before it was recognised that to make 
any advance in anti-malarial work the help of the 
engineer must be enlisted. Even now, if the engineer 
has not carefully surveyed his work, mosquito propa- 
| gation may be encouraged by works for the storage of 





engaged in this branch of design may be profitably | 
directed to The Geometry of Conical Pipes, Bends and | 
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water and drainage, spoil pits, the incorrect level of 
culverts, insufficient waterway in the design of bridges 
and many other details of design. A valuable series 
of articles on the subject which appeared in the Engi- 
neering News-Record, have now been republished under 
| the title of Mosquito Control Engineering at the price 
|of 1 dol. All sections are written by men who have 
| practised and specialised knowledge in mosquito 
eradication or control. They are fully illustrated and 
give the history of continued work for the eradication 
of the mosquito in the several States affected. They 
describe drainage problems, the use of fish which live 
in pools, ditch or pond, and will feed on larve, and 
the different methods for the destruction of larve by 
the use of oil and lethal powders. The aeroplane, as is 
| pointed out in these articles, is a valuable aid for 
covering large breeding areas with larvicide powders ; 
| for application along the shore line of a lake and for 
| covering large water surfaces the spray scow as 
described is very effective. The mobile spraying outfit 
| recently adopted by New York City is also worthy of 
| notice. The cause of the formation of swamps, the 
| effect. of erosion, deforestation and of any failure in 
soil conservation, must all be considered in any large 
| scale anti-malarial work, together with the surface and 
solid geology, while the value of air survey may be 
stressed. These papers will be found to be well worth 
careful study by any engineer interested in anti- 
malarial work. The book is obtainable at the New 
York offices of the Engineering News-Record. 











| CATALOGUES, 


Synchronous Clocks.—Messrs. Gent and Company 
Limited, Faraday Works, Leicester, have sent us « 
booklet which deals comprehensively with the various 
types of clocks manufactured at their works. 


Motor Car Equipment.—Messrs. C.A.V.-Bosch, Limited. 
Acton, London, W.3, have sent us a copy of a new 
brochure which deals principally, and comprehensively, 
with low-voltage lighting and starting equipment. F 


Electrodes.— Messrs. Murex Welding Processes, Limited. 
Ferry-lane Works, Forest-road, London, E.17, have sent 
us a brochure describing their ‘“‘ Ironex "’ electrodes, the 
coating of which is claimed to render them especially 
economical and effective. ; 


Electrical Lighting Equipment.—Messrs. Dorman and 
Smith, Limited, Ordsal Electrical Works, Salford, Man- 
chester, 5, have favoured us with a copy of their latest 
ss in which are illustrated and described the 
arge variety of electric lighting fittings which they make. 


Electrical Welding.—We have received from Messrs 
Philips Industrial (Philips Lamps, Limited), 145. 
Charing Cross-road, London, W.C.2, a booklet intended 
for the uninitiated, setting forth the advantages of elec- 
—_ welding by means of the plant manufactured by 
them. 


Ball and Roller Bearings.—We have been furnished by 
Messrs. The Hoffmann Manufacturing Company, Limited. 
Chelmsford, with a copy of their latest catalogue which 
comprises particulars and new information not included 
in previous editions. This should prove of service in 
selecting the types and sizes of bearing required. 


Lubricated Valves.—We have received a copy of the 
latest catalogue describing Newman-Milliken glandless 
lubricated plug valves from Messrs. Newman, Hender 
and Company, Limited, Woodchester, Gloucestershire. 
The range of these valves has been greatly extended. 
particularly as regards operation at high pressures. 


Temperature Control.—We have received a copy of 
a publication issued by Messrs. The Magnetic Valve 
Company, Limited, Bush House, London, W.C.2, illus- 
trating and describing their system of temperature 
control for all purposes, embodying their magnetic 
solenoid-operated valve combined with a thermostat. 


Reconditioned Machine Tools.—Messrs. Samuel Hodge 
and Sons, Limited, Victor Engineering Works, Rainham. 
Essex, have furnished us with a copy of a booklet entitled 
‘““Machine Tool Economy” in which they give an 
interesting account of reconditioning work carried out 
at their works to overcome present-day delays in obtain- 
ing new machinery. 

Compressors and Vacuum Pumps.—Messrs, Northey- 
Boyce Rotary Engineering Company, Limited, Thames 
House, Millbank, London, 8.W.1, have sent us a copy 
of a leaflet describing their positive rotary compressors 
and vacuum pumps, the principles of which have been 
described in these columns. High volumetric efficiency is 
claimed for these machines. iy 


Cable Joint Boxes.—From Messrs. British Insulated 
Cables, Limited, of Prescot, Lancs., England, we have 
received a copy of a brochure giving detailed particulars 
of Tees, service and straight joint boxes, which affords 
useful information concerning the fitting and sealing of 
such boxes. A further publication po Dre to wiring 
systems and another to Rockbestos AVC cables. E 


Superheaters.—We have received from Messrs. The 
Superheater Company, Limited, Bush House, Aldwych. 
London, W.C.2, a catalogue entitled ‘ Inter-Controlled 
Superheaters,”’ which illustrates and describes several 
installations for which they have been responsible. Among 
these are plants at Fulham Power Station, Blackburn 
Meadows, Sheffield, and other well-known stations. 
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‘** ENGINEERING” ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 


The number of views given in the Specification Drawings is stated 
in each case ; where none ix mentioned, the Specification is not 
lustrated 

Where inventions are communicated from abroad, the Names, £c., 
of the Communicators are giren in Ualics. 


Copies of Specifications may be obtained at the Patent Office Sales | 


nch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, wniess the 
Patent has been sealed, when the word “ Sealed” is appended. 

iny person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification 
give notice at the Patent Office af opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


INTERNAL-COMBUSTION ENGINES. 
448,305. A. F. Sanders, of Leeds, and John 


Fowler & Company (Leeds), Limited, of Leeds. 


Internal-Combustion Engine. (3 Figs.) June 29, 
1935.-The invention relates to fuel-injection engines 
having a fuel-injection pump which automatically 
delivers, during starting of the engine, a quantity of 
fuel which is above the normal maximum. A lead 12 
is taken from some part of the main lubrication system 
of the engine to a small cylinder containing a plunger 14. 
This plunger is loaded by a spring, so that it lies 
ygainst the closed end of the cylinder, adjacent to the 
inlet of oil from the lubrication system, when the engine 
is not running. It is showm in the position it occupies 
when the normal pressure of the system is applied to 
it. Through the other end of the cylinder extends a 
projection 17 of two diameters connected by a conical 
or tapered portion. This projection serves as a stop 
member for the sliding control rod 19, which varies the 
delivery from the fuel-injection pumps in accordance 
with the operation of the engine governor (not shown) 
which is connected to its other end 21, When the nae 
4s running normally under maximum load the hooked 
part 20 of the control rod 19 bears against the portion 
of the projection 17, which is of large diameter as indi- 
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eated, the control rod being pulled in this manner by 
ite return spring. If the engine load be decreased, 
causing the governor to speed up, the governor slides 
the control rod downwards to reduce the pump delivery. 
When the engine is stopped the small diameter of the 
projection 17 is brought into the path of the hooked 
end of the control rod by a spring and the control 
rod is slid upwards by its return spring, to place the 
pumps in condition for their delivery to be increased 
beyond the full-load maximum. 
is next started up with the parts automatically set in 
the tast-enentioned position, the pumps deliver more than 
their normal maximum supply of fuel, which not only 
facilitates initial combustion, but also ensures priming 
of the fuel pressure piping. After a he revolutions of 
the engine the main lubrication pressure builds up and 
the plunger 14 moves against its spring, or so soon as 
the increasing engine speed causes the governor to move 
the sliding rod downwards clear of the projection. This 
causes the part of small diameter of the projection 17 
to move out of the path of the hooked end of the control 
rod and brings the large-diameter portion into position, 
permitting only the normal fuel delivery. (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


448,335. The British United Shoe Machinery | 





Company, Limited, of Leicester, and C. M. Bag- | 
shaw, of Leicester. Cutter Grinding Device. 
(3 Figs.) December 5, 1934.--The invention concerns 


grinding-machine cutters for eel-trimming 
The member which carries a pair of cutter clamps is 
composed of a straight guide bar and a leg 12 at one 
end. The leg 12 is bolted to a rod 14, which slides in 
bearings in a grinding machine. The other end of the 
bar has connected to it a second leg having a bore which 
receives and slides on a rod 18, coaxial with the rod 14, 
fixed in the machine. The member forms a bracket 
offset from the axis of the rods. On the bar are mounted 
abutments 20, 22 for similar sides of two cutters. The 
abutments 20 and 22 are both biassed (towards the 
right) by strong springs and are maintained in position 
on the bar by screws passing through clearance Seles in 


the bar, the arrangement being such that the abutments 
are capable of smal! sliding movement along the bar. 
\lso carried by the bar is a rectangular slide bar 28, 


Thus, when the engine | 


machines. | 






ENGINEERING. 


| 
sides of the two cutters. 


have curved projecting ribs 34 to hold side grooved | when a single push bench is employed. 
The bracket as a whole slides to traverse cutters 
The cutters are 
positioned on the bracket side by side so that they pass 
over the grinding wheel in succession in their traversing 
two rollers, one for each cutter, are 


cutters. 
| laterally across a grinding wheel 36. 
| movement, and 
required to give double rocking movements by contact 


of the bracket. 
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fixed to the rod 14. The slide bar 28 has ratchet teeth 
}on one of its faces, and arranged to engage the teeth 
are two pawls. One pawl is mounted on a hand lever 44 
pivoted to the bracket and is pulled by a spring against 
}a@ stop on the bracket which prevents the pawl from 
| engaging the ratchet so long as the hand lever is in its 
initial inoperative position as shown. The other pawl 
is pivoted on the bracket and is biassed by a light spring 
to engage the ratchet teeth. An abutment 56 projecting 
|from the hand lever 44 is arranged to press against a 
| tail on the pawl and keep it disengaged from the ratchet 
until the lever 44 is moved to force the slide bar 28 into 
| cutter clamping position. A third spring acts to retain 
| the lever 44 in the position of Fig. 1 after cutters have 
been released after grinding. (Sealed.) 





MINING, METALLURGY, ETC. 


| No. 446,099. Wellman Seaver Rolling Mill Com- 
pany, Limited, of London, and S. Smith, of London. 
| Manufacture of Metal Tubes. (1 Fig.) October 23, 
| 1934.—A first push bench apparatus A has a driving 
| rack, a mandrel carrier, and a mandrel and dies which 
decrease successively in cross-sectional area, mounted 
in a ring bed. Beyond avd in line with the push 
bench A is a stripper 6 by which the tube is removed 
from the mandool. The stripper consists of a pair of 
gripping jaws which engage a depression in the mandrel 
and hold it while a slotted plate 8 placed at the back of 
the tube 11 and attached by rods to hydraulic apparatus 
10 is drawn forward by the latter to remove the tube 
from the mandrel. 12 is a table from which the tubes 
are fed to a heating furnace 13 while the mandrels are 
delivered to a runway 16 and returned to the push bench. 
From the furnace 13 the tubes are removed by means of a 
pusher to a table 14 which feeds them in front of the 
mandrel! of a second push bench drawing apparatus B. 
A somewhat thick cup-shaped hollow billet 15 is delivered 
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in front of the mandrel of the first push bench apparatus 
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A. The mandrel is advanced to enter the billet and push 
it through the dies whereby it is reduced in thickness 
and spread out lengthwise along the mandrel in the form 
of a tube 11. The tube is then removed from the 
mandrel by the stripper and delivered to the heating 
furnace 13 where its temperature is increased or evened 
j}up. After removal from the furnace the tube may be 
treated to remove any internal scale. It is then delivered 
by the table 14 in front of the mandrel of the second 
drawing apparatus B, this mandrel being of the same 
diameter as that of the first drawing apparatus. The 
mandrel is advanced to enter the tube 11 and push it 
through the dies at a greater speed than that at which 
| it was pushed through the dies of the first apparatus 
whereby it is spread out still further along the mandrel 
and its thickness is further reduced. The tube is sub- 
sequently stripped from the mandrel. yr: performing the 
first drawing operation at a lower speed than a successive 
drawing operation the peak load on the plant provided 
for driving the whole apparatus is lower but the output of 
tubular articles, due to operating on the work on two or 
! more push benches, is increased. Further greater accuracy 
| in the concentricity of the tubes and improved texture 











with the cam in each complete traverse, to right or left, 
These rollers are .mounted on an arm 
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carrying rigidly upon it abutments 30, 32 for the otner | of the metal in the finished tube is obtained, so that 
All four of the abutments | it is possible to produce longer and thinner tubes than 


(Sealed.) 


447,332. G.8S.McLay, of London, and Wellman 
Seaver Rolling Mill Company, Limited, of London. 
| Manufacture of Metal Tubes. (1 Fig.) November 

15, 1934.—This invention is a method and apparatus for 
the manufacture of metal tubes. The mandrel, after 
| the formation of a tube, is reversed end for end prior 
| to being re-introduced into the apparatus for use in the 
formation of another tube. The plant takes the form of 
a push. bench having a driving rack, a mandrel carrier, a 
| mandrel and dies which decrease successively in cross 
sectional area and which are mounted in a ring bed, 
and, if desired, a reeling mill of a known form arranged 
in line. 7 is the hollow billet and 8 is the tube formed 
on the mandrel. After the mandrel with the tube formed 
on it has passed through the reeling mill, by which the 
tube is loosened on the mandrel, it is delivered to a skid 
table 9, across which it passes to stripping apparatus, 
where the tube is removed from the mandrel. The 
yee apparatus consists of a pair of gripping jaws 
10 which engage the mandrel and hold it while a slotted 
late 11, placed at the back of the tube and attached 
y rods to hydraulic apparatus 13, is drawn back by 
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the latter to remove the tube from the mandrel. From 
the grippers 10 the mandrel is delivered to a roller 
conveyor table 14, which consists of a series of driven 
rollers and is arranged in line with a turntable 16. The 
roller-conveyor table 14 delivers the mandrels to the 
turntable. The turntable 16 consists of a long frame 
structure of sufficient width to receive three mandrels 
It carries on its underside rollers which run on a circular 
th carried on a frame, so that it may easily be rotated 
he turntable is also in line with a second roller-conveyor 
table 19 consisting of a series of driven rollers. The 
mandrels which have been turned round end for end 
by the turntable 16, are delivered by the roller-conveyor 
table 19 to a point opposite to a skid table 21, by which 
they may be delivered as required to the push-bench 
apparatus. The roller table 19 is ees opposite to 
be urnace 22, into which the mandrels may fed by 
} the roller table. This furnace has a sloping floor so 
| that the mandrels delivered to it travel across it from 
one side to the other. It is provided at the discharge 
side with a pusher rod to push the mandrel from the 
furnace and deliver it to t skid table 21, by which 
it is delivered to the push-bench apparatus. (Sealed.) 





RAILWAYS AND TRAMWAYS. 


448,336. W. V. Morland, of Leeds. Tramway 
Rail Crossings. (3 Figs.) December 5, 1934.—The 
invention is a tramway rail crossing. Each arm of the 
casting is formed in its web with a step 3 on the inner 
or check side, and accommodated in the recess, and 
supported upon the step 3 is a check 4, which is bolted 
in ition to the upstanding portion of the web which 
is foomet with a head 5 affording the running face 6 
for the tread of the vehicle wheel. The rail groove for 
the flange of the wheel is incorporated in the head of 
the shed 4, this groove being of normal depth at the 
outer end of the check 4, where it joins the ordinary 
rail track, and gradually decreasing in depth by way of 
an incline or ramp 7z to afford a shallow groove in 
which the wheel flange runs to support the wheel tread 
well clear of the running face 6. In the event of the 
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shallow groove in a check 4 becoming worn until the 
tread of the wheel clatters over the crossing gap, then 
the check 4 is unbolted from the web, removed from the 
step 3 and replaced by a new check 4, which is then 
bolted in position, this step supporting the checks at the 
correct height, and being formed with an angular bearing 
face with which the correspondingly inclined lower face 
of the check co-operates, so as to assist in the correct 
location of the checks when being placed in position. 
The bolts which secure the checks 4 to the casting pass 
through aligned holes in the webs of these parts. The 
invention provides a rail crossing construction which 
enables the checks to be renewed from time to time as 
wear takes place without disturbing the crossing casting 
or renewing it as a wholejas has previously been necessary. 





( Sealed.) 
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THE DUAL DISPOSAL OF SEWAGE 
AND FOOD WASTES. 


In the advance of civilisation the crude privy and 
the handling of night soil have given way, save in 
very exceptional cases, to highly effective methods 
of handling domestic sewage. Difficulties with 
regard to other household wastes, however, are still 
unsolved. The collection of dustbins is only now 
being taken properly in hand in a few instances, 
and the very primitive and unhygienic methods 
still all too common show no signs of being replaced 
by others exhibiting material improvement. It is 
common in this country to dispose of practically 
all household refuse in the dustbin, and though by 
education and careful management the amount of 


Fig.5. OFS 












































ENGINEERING. 





or sanitary points of view. The appliance in use 
consists of a small grinding machine driven direct 
by an electric motor, and arranged to be embodied 
in the sink drain. It is fitted immediately below 
the sink, the usual perforated drain cover being 
removed. Water is flushed down the drain while 
the apparatus is at work, and it is stated that in an 
ordinary household it is only necessary to work the 
machine for some five minutes about three times a 
day. The product is easily passed through into the 
sewers, and has given rise to no difficulties in the 
latter. The great obstacle, it is reported, to its 


general adoption is the relatively high price of the 

necessary apparatus, each equipment costing some 

160 dol., a figure quite beyond many households. 
However simple and desirable a system this 
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at a sewage-treatment works, was, it is said, origi- 
nated in 1923 by Messrs. C. R. Fox and W. 8. 
Davis, of Lebanon, Pa., but, although the method 
proved to have several attractive features, it lay 
dormant for a number of years before being adopted 
in other localities. Perhaps one reason for the 
slowness upon the part of engineers and city officials 
to take it up was the fact that sewage plants alone 
are sufficiently difficult to operate, without the 
addition of garbage, which, it was thought for many 
years, might further complicate the required treat- 
ment. However, the subject, as has been indicated, 
is now much to the fore in the United States, having 
attracted considerable attention for some time. 
Experiments along these lines were begun at the 





Baltimore, Md., sewage works in August, 1932, 
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the production from the latter of offensive, though 
perhaps otherwise harmless, smells. 

In the United States, where a good deal of atten- 
tion has been given to this subject in recent years, 
the kitchen garbage pail is reserved for vegetable 
and other food wastes, which are collected indepen- 
dently of domestic rubbish, ashes, &c., and the 
disposal of such wastes has been attacked from a 
new angle. It is argued that since the sewage 
problem is now tackled at the source, i.e., the living 
house, &c., and disposal of such waste beginning 
at the sanitary fixtures installed, food wastes or 
garbage ought to be similarly dealt with. In the 
ultimate such wastes are akin to those dealt with 
in sewage systems. The matter is all organic, with 
a high percentage of water, and subject to bio- 
chemical or biological dissolution. The closer the 
question is examined the less wide becomes the 
difference between the two. 

Clearly, the nearest approach that could be made 
to the present sewage system would be to dispose 
of all food wastes at their source, flushing the 
products into the sewers direct from the kitchen 
sink. This system has been given a fairly extensive 
trial in the United States, and with the appliances 





devised has given no trouble from the engineering 


|and discharging it into the sewers which terminate 


might appear to be, it is thus not likely to become 
universal, and authorities seem to be agreed that 
at present collection and treatment at some central 
plant is unavoidable. Various combinations have 
been resorted to in this connection, and a number of 
towns are experimenting with or have installed 
systems of disposal which combine this service 
with sewage disposal. In some cases central col- 
lecting plants treat the waste so that it is water- 
borne to the sewage farm. As one alternative the 
garbage may be collected by lorry and carted out 
to the sewage farm, while in another the central 
plant disposes of the ground waste direct into the 
outfall sewers and thence into a river. While it 
is contended that the latter practice has had, with 
the quantities involved, no effect whatever on the 
downstream quality of the stream, objection has 
been raised in certain quarters to the system, on 
the general ground of the undesirability of all 
avoidable pollution, though the question would 
really appear to be one of the degree of concentration 
involved. 

The idea of carting garbage to central grinding 








stations located in various parts of a town, grinding 


with the object of determining the feasibility of 
grinding garbage in bulk quantities at strategically 
located plants and disposing of the shredded material 
by means of the sewer system, in conjunction with 
the regular work performed by the sewage-disposal 
and treatment plants. The conclusions arrived at 
as a result of the study were that when a mixture of 
garbage and raw sludge was added to a sufficient 
quantity of digested material, incubated at 28 deg. C. 
and kept at a pH value ranging from 6-8 to 7-2, 
digestion was completed within thirty to forty days, 
with the resulting production of from 600 c.c. to 
700 c.c. of total gas and from 300 c.c. to 400 c.c. 
of methane per gramme of dry volatile solids in the 
garbage. The amount of gas produced and the 
methane content were found to be approximately 
the same as when sewage solids alone were digested, 
while the digested material had the same charac- 
teristics as those of ripe sludge, so that it could be 
quickly dewatered on drying beds. Further studies 
indicated that the cost of constructing and operating 
a grinding station would be insignificant as compared 
with that of garbage disposal by incineration or 
reduction methods. 

Following these studies, a small garbage-grinding 
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station was constructed in the eastern part 
Baltimore, about 60 ft. from the outfall sewer, 


in the summer of 1933, for use during periods of | sented some difficulty, due to the 
peak production of garbage, and provision was | 


made for discharging the pulp into the outfall 
sewer, in which it was carried along with the sewage 
to the sewage works, where the whole was treated. 
Although 1,693 tons of garbage were disposed of 


DISPOSAL 


INTERIOR OF GARBAGE-Recetvine Station, St. Lovts. 


of | has so far been encountered in 
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the operation of 
husks at first pre- 
fact that a slower 
rate of feeding was necessary when they were 
| involved, in order to avoid stalling the motor, 
and the bar grate had to be cleaned more often 
than otherwise. A 6-in. water main was connected 


| with the 24-in. vitrified pipe beneath the grinder 


this station, although Indian-corn 





28, 1938. 


JAN. 








FOOD WASTES. 





GRINDING-Macutne Prr at St. Lovurs{Sration. 


located over a trunk sewer leading to the Mississippi 
River, while on December 15, 1936, a second 
grinding plant was brought into operation ; these 
|two stations are expected to provide adequate 
|reserve garbage-disposal facilities for many years 
| to come. 

| The original grinding plant (No. 1) at St. Louis 
| embraces two 10-ton and 20-ton per hour hammer- 


through the station in 24 operating days, no detri- in order to flush the pulverised material through | mill type Jeffrey grinders each of which is fed 


mental effects were discernible on the operation of 
the sewage works. The station consists of a wooden 
structure 24 ft. by 50 ft. in plan, closed in all 
round. <A concrete floor is provided, beneath which 
is a concrete-lined pit 15 ft. by 17 ft. in plan and 
6 ft. 10 in. deep. This contains the grinding 
machine, to which material is fed from the floor 
above through an opening 2 ft. by 3 ft. 9in. This 
opening is connected with the top of the grinder, 
directly underneath, by a hopper, around three 
sides of which runs a perforated water pipe, used 
for flushing the material through the machine. 
Drawings of the floor and pit arrangement are given 
in Figs. 1 and 2, Plate IV, while Fig. 3 shows the 
grinding machine and motor, installed in the latter. 

The grinder is of the general pattern shown in 
Fig. 4, Plate IV, and in section in Fig. 5, page 81, 
these machines having been specially designed for 
this service by Messrs. The Jeffrey Manufacturing 
Company, of Columbia, Ohio. The cast-iron housing 


of the grinder is lined with renewable chilled-iron | 


liners. Garbage is fed in at the top and discharged 
below. The 5}-in. steel shaft is provided with 39 
1}-in. by 3}-in. by 10}-in. high-carbon steel swinging 
hammers, and a curved, sharp-edged steel bar 
grating is arranged below, at ell points equidistant 
from the shaft centre. The grating is set so that 
the clearance between the outer ends of the hammers 
and the bars is } in., while the spacing between the 
bars varies from } in. to 1} in. The garbage is 
pulverised between the rotating hammers and the 
grating to small pieces, and falls through the latter 
into a 24-in. vitrified pipe laid on a 4-6 per cent. 
slope, extending between the grinding pit and the 
outfall sewer into which the ground material is 
delivered. A 100-h.p., direct-connected, 1,140-r.p.m., 
slip-ring motor drives the grinder at a rated capacity 
of 20 tons per hour—all garbage being weighed before 
it is put through the machine. No serious trouble 





into the outfall sewer. 

No increase in the strength of the sewage could 
be detected by the eye at the treatment plant on 
| days when garbage was ground, but was indicated 
by analysis. Thus, during the garbage-grinding 
period, from 10.50 a.m. to 5.30 p.m., on a single 
| August day, 58-47 tons of material were discharged 
into the sewer. The suspended solids in the raw 
sewage, based upon samples taken every hour from 
rr a.m. to 10 p.m. on the same day, averaged 271 
parts per million and the settling solids averaged 
205 p.p.m., whereas the average values of these items 
taken over a five-year period at the same plant were 
234 p.p.m. and 167 p.p.m., respectively. Also, 
| the five-day B.O.D. at 20 deg. C. was 291 p.p.m. 
|for the single August day previously referred to, 
whereas for the raw sewage it averaged 269 p.p.m. 
| for a five-year period. 
| It is obvious that such central stations must be 
| installed where the sewer grades are suitable, while 
some additional work will be thrown upon the 
|sewage-treatment plants. It is emphasised by 
Mr. C. E. Keefer, associate engineer, of the Bureau 
of Sewers of the City of Baltimore, that where 
garbage is discharged into sewers in this way all 
the material must be very thoroughly ground, or 
adequate screening facilities should be installed at 
the sewage works. 
| A large amount of garbage has been ground and 
then treated with the sewage by the activated-sludge 
process at Indianopolis, Indiana, and in 1935 
shredded garbage was discharged into the city 
sewers and treated at the sewage plant at Durham, 
|N.C. At St. Louis, Mo., ground garbage is dis- 
| charged into sewers which, in turn, discharge into the 
Mississippi River. Practically all the garbage col- 
| lected between February 19, 1935 and December 15, 
1936, in St. Louis, a city with a population of over 


| 800,000, was ground in a central grinding plant 





| by an individual steel leak-proof pan conveyor of 
| special design. The arrangement of the pits, con- 
| veyors, &c., is shown in the drawings, Figs. 6 to 9, 
page 8], and the views reproduced in Figs. 10 and 
11 above. The conveyors lead from below concrete 
hoppers whose openings at the floor level receive the 
contents of enclosed-type collecting lorries backed 
up against a tipping baulk. In passing under the 
hopper, the conveyor picks up garbage at a rate 
which can be regulated by an adjustable vertical 
gate. From a point close to the garbage-flow regu- 
lating gate the conveyor rises on a slope of 30 deg., 
but again resumes the horizontal at a level which 
enables all material such as tin cans, &c., to be 
removed. Hand pickers remove the metal at 
plant No. 1, while at the newer, or No. 2, grinding 
plant magnetic separators perform this operation. 
The garbage has a moisture content of 80 per cent. 
to 85 per cent. as it enters the grinder, while water 
at the rate of 400 gallons per minute is sprayed 
into the machine during pulping operations, The 
discharge entering the sewer, consequently, resembles 
thick soup and has a solids content of from 3 per 
cent. to 5 per cent., the largest particles being 
# in. in maximum dimension. The brick sewer 
beneath the grinder has a cross-section of 6 sq. ft.— 
being 2 ft. by 3 ft.—and this discharges in turn into 
an 8-ft. 6-in. diameter sewer after a short distance. 
The latter sewer carries a normal dry-weather flow 
of 8,000 gallons per minute and merges into a 
20-ft. by 15-ft. trunk sewer some distance from the 
point where it receives the discharge from the 
garbage grinders. The dry-weather flow in the 
trunk sewer is 50,000 g.p.m. After traversing 
this for a distance of two miles, the mixture of 
sewage and ground garbage is diluted with the 
37,000,000-g.p.m. average flow of the Mississippi 
River, the ground garbage having completely lost 








its identity after traversing the first quarter-mile 
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TRANSFERRING GARBAGE TO GRINDING PLANT BY GRAB AT INDIANAPOLIS. 





Fie. 138. FrEpING GRINDING PLANT aT INDIANAPOLIS BY HAND. 


in the sewer system, and being entirely indiscernible 
at the outfall into the river. No deposition of solids 
in the sewers has been observed. 

Each of the garbage-grinding plants at St. Louis 
cost about 40,000 dols., while the operating cost at 
plant No. 1 has been a little over 40 cents per ton 
of garbage ground. Peak summer loads of as 
much as 460 tons per day have been successfully 
handled at this station. 

At Indianapolis, garbage was for some time carted 
to the sewage-treatment plant and ground close to 
the grit chamber through which most of the sewage 
passes, situated some 6,000 ft. from the main plant. 
Grinding was introduced here and the plant was 
installed as an emergency undertaking to relieve 
the situation resulting from the explosion of a 
cooker in a plant normally handling the city 
garbage. Owing to lack of time, a 10-ton per 
hour hammer mill of the normal Jeffrey type, 
not specially designed for this work, was installed, 
driven by a 50-h.p. alternating-current motor. 
Fifty gallons per minute of raw sewage were supplied 
to the grinder by a centrifugal pump to facilitate 
operation and to convey the ground garbage to the 
grit-chamber channel, the grit being removed from 





the chamber by a clam-shell grab, worked by a 
crane so placed that it could also lift garbage from 
the receiving pit and deliver it to the charging 
platform and grinder hopper. Figs. 12 and 13 
illustrate the temporary hopper and grinding 
arrangements intreduced. 

From the platform, the material was worked by 
hand into the grinding-machine hopper, tin cans 
heavy bones, pieces of metal, &c., being removed 
in the process. Such material was at first passed 
through the machine, but accumulated too rapidly 
in the grit chamber to be convenient, while some 
damage resulted to the machine. At the com- 
mencement of operations the grid-bar spacing, 
below the revolving hammers, was }# in., but when 
the tonnage treated decreased the spacing was 
reduced to 4 in., } in., and even } in. The finer 
spacing proved the most satisfactory as it reduces 
the amount of floating solids, improves the organic 
content of the grit, and appears to produce rapid 
and more complete settling out of the solids in the 
clarification process. 

Mr. C. K. Calvert, who was formerly Superinten- 
dent of Sewage Treatment and Garbage Disposal 
of the city, states that ground garbage caused no 


| difficulty of any kind in the activated-sludge plant. 

It was impossible to tell when grinding was in 
| progress. A small increase in plant capacity and 
| power resulted. Sludge production was a little 

higher than usual, but was almost normal; no 
sludge containing garbage had been removed. 
| Digestion apparently proceeded normally. There 
was a substantial increase in gas, while construction 
| costs came out much below those of a garbage- 
| Seaposal plant of the normal type. This plant, 
| which, while it was in operation and under obser- 
| vation, indicated that the system was quite prac- 
tical and workable with the activated sludge process, 
| being only of an emergency character, was closed 
|down on completion of the repairs to the large 
| cooking plant, in which the city had a heavy capital 
| investment. 








OPEN-FLOW HYDRAULICS. 
| By F. W. Woops, C.LE. 
| (Concluded from page 32.) 

The Gudha Rapid.—A cognate problem, which 
presented itself in practice, is described here. At 
Gudha, near Indri, on the West Jumna Canal, it 
was once proposed to re-align that tortuous canal 


through a straight cut. The discharge to be passed 
was 2,120 cusecs, with dimensions, d = 7:4 ft., 


_ | w= 100, R = 6-44, 8 = 0-00015, and V = 2-87. 


At the head of the cut the flow was to be dropped 
|into it over a masonry fall, with “rapid” glacis 
sloped down at 1 in 15, and 100 ft. wide, as shown 
in Fig. 1, page 84. The water depth over the crest 
of the fall was to be 3-4 ft., and the crest-velocity, 
Ve ='6-2. Supposing the masonry slope, 7 
be indefinitely long, and reckoning by Kutter’s 
formula, we deduce that, to pass 2,200 cusecs, 
the dimensions required are: d = 0:7, R = 0-69, 
C = 148, and V = 32 ft. per second. That is to 
say that, neglecting initial velocity, the slope- 
velocity would be the same as g, the acceleration 
due to free gravity fall, implying zero retardation. 
According to Du Buat, “ when velocities are very 
great, resistances diminish towards zero.” 

At this stage, V = 1,024, and gd = 22-5, so that, 
by Bidone’s Law, if the fall of water surface were 
32-2 ft. only, and the masonry slope (32-2 x 15) 
= 480 ft. long, a standing wave 6-66 ft. high would 
arise, and would check further acceleration. 

On a concrete by-pass channel of the Villar 
Reservoir in Spain, 4,920 ft. long and graded at ie 
it was noticed that, instead of a single high stationary 
wave, a series of waves, about I ft. high, formed, and 
moved on, at about 12 seconds’ intervals, all along 
the flume. Owing to continuous acceleration, 
“ standing waves ” could not remain standing. As 
soon as they rose in foam to a height of about 1 ft., 
they had to move on down the steep slope. 

Venturi’s Experiment.—During the period 1851- 
1861, Humphreys and Abbott carried out an exten- 


to 








sive system of gaugings at various sites on the River 
Mississippi ; the report on this contained a refer- 
ence to an interesting experiment carried out by the 
Abbé Venturi, which may usefully be quoted, viz. : 
“To test the matter, Venturi caused water to flow 
from a reservoir through a pipe, whose diameter 
was alternately enlarged, and then contracted to 
its original dimensions. These enlargements uni- 
formly lessened the discharge. A pipe, 36 in. long 
and } in. in diameter, discharged nearly double the 
amount of a pipe of the same dimensions, but en- 
larged in five places to a diameter of 2 in.” (Fig. 2, 
a, b.) - 

In the one case X there was a straight pipe, 36 in. 
long, and 0-44 sq. in. in waterway. In the other 
case Y, there was a pipe of the same length and 
bore, but bulbed in five places to a diameter of 2 in. 
Pipe Y consisted of bulbs of 2 in., alternating with 
bottle-necks of #-in. bore, the waterway area of the 
bulbs being seven times that of the bottle-necks. 
The velocity through the bottle-necks was only half 
that through the straight 36-in. pipe, V, while that 


through the bulbs was only +; V. Since the surface 


was equally smooth in both pipes, it is evident that 
the startling differences in velocity had nothing to 
do with channel surface rugosity, and that they 
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j | : 
were solely due to non-uniform flow, through varying | the river, striking against rocky blufis (which rose| For British foot-unit reckoning the formula is :— 


waterways. 


page 32, ante, for C, in earth channels, expressed in 
terms of R, is limited to 108-4,asa maximum. Hence 
that formula is not correctly applicable tostreams with 















| 200 ft. above H.F.L.) and deflected by them, swirled | 
Mississippi Gaugings.—Bazin’s earlier formula (4a) | round “ hair-pin” bends through channels abnor- | 


mally narrow (2,400 ft.) and deep (R = 52, for 
Q = 750,000 ; or R = 60 for Q = 1,070,000). The 
conditions of flow at Vicksburg, &c., were “ non- 
uniform,” owing to abnormal acceleration, just as, 
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These fractions look complex, but respond to 




















































































































. i 2 s 1 . oe . : : 7. 
slopes slighter than ( reas) ™ 11,750 which is, |at Carrolton, they were non-uniform owing to Se oa Tim, & Ge Beam equim, & we 
however, approximately the natural limit for streams | abnormal retardation. pa 4 
in uniform flow, with constant velocity. Much} Guglielmini wrote: “ Rivers that run in gravel z= (23 4 ons) 
slighter slopes do occur, but only in streams flowing | are always in a state of continuous acceleration ; on - 
in abnormal conditions, or in non-uniform motion. | the contrary, those running in sand have a greater | we get : 

Most of the gaugings of the River Mississippi were | uniformity of motion.” The Mississippi, at Vicks- 1 
made at Carrolton, a site midway down the delta, | burg, &c., where deflected by the high Chickasaw , ety 
and about 100 miles from the sea. Under highest- Bluffs, flows in hard, gravelly soil ; at Natchez and 5 zN’ 
flood conditions there, the water depth was 125 ft.,' New Madrid, the alluvial soil is more representative I+ Res 
Fig.1. GUDHA RAPID, INDRI CUT, WEST JUMNA CANAL Fig. 3. 2 
. 20> 208,— = 
24 — 480.0 MWA 
I a) 
oan 2 
/ 
VENTURI'S EXPERIMENT i$ 
o-7 / fy 
a = a /s 
———- a ~ 
— =] S_/2 
> aa 
Pipe X ' ore, a oe. 
ipe on’ ; 
v = 
; ” 
" Fig. 2b. C 1 
=a] ie TT , 
| | 
} | / 
on’ 2: Pipe Y ie J 
\ oS ho ly 4 
marie Oe ‘ 
039.4.) “ENGINEERING” ; Wy 
but only the uppermost 16 ft. was above mean sea | of the river valley in PY 4 
rm =o 7 b , eneral, and corre- Y 
level. That implied = average mye of 33,000 ' but, sell with that of | 
of course, when the river was not in high flood—as|the River Irrawadi. 
also when sea was above mean level—the slopes were | 3¢ Saiktha. In a 
much flatter. Obviously, the river was greatly general way the con- 
ponded-up by the static obstruction of sea water.| ditions of flow at 
Table II, on the opposite page, shows that when Vicksburg may be | 
the discharge was 730,000 cusecs., the hydraulic | jikened unto those ne yi arc Sear 4 . - < 
mean depth R was actually 1-4 ft. greater than | of y bottle-necks, War l pence met 02 he aalanaraaoed atl eo a 
when the discharge was 1,075,000, a fact obviously due | and those at Carrol- poe = “Basins Chand ( es co % oe... 


to ponding-up by sea-water, rather than to river flow. 


. 1 
The slightest slope ever recorded, 350,000 85 
measured when Q = 730,000. The ponding-up 
which flattened this slope also decreased V, while 


greatly increasing R, and thus upset the normality of 
the a 
half the normal. Bazin and other critics disputed 
the accuracy of these slope-measurements, not 
realising, appareusly, that, as a river approaches 
the sea, its surface slope must decrease towards the 
horizontal zero. 

Elsewhere than at Carrolton the slopes of the 
river, though still abormally slight, owing to special 
local circumstances, were noting like so slight as 
they were at Carrolton. Upstream of the head of 
the delta, as far as the Ohio confluence at Cairo, 
ranging from 300 miles to 1,100 miles from the sea, 
the main river was out of reach of sea-tidal influence. 
Its average width was over 4,000 ft, and the sites 
at first selected for gauging were at Natchez and 
New Madrid, the average width being 4,335 ft., with 


. . , 4 l 
ratio i making it =~ = 5-jp OF less than 





R = 37-5, for Q = 750,000. But when it was 
realised that floods greater than 800,000 cusecs 
would be liable to spill over the margins of the 
river for very great distances over the lateral lands, 
these sites were abandoned, and new sites estab- | 
lished at Vicksburg, Fulton and Columbus, where | 





ton to those of the 
bulbs, of Venturi’s pipe experiments. 

The Mississippi surveyors came to the conclusion 
that none of the formule, until then in use, were 
applicable to the conditions of that great river. 
They rejected all, and devised a new one, viz. :— 

V = [(226 R’S® 5/25 — 0-0388}) (5a) 
wherein R’ was, roughly, about 4R and the 
constant, 225, was more than double Bazin’s 
maximum C, or Du Buat’s 88-5. By reckoning 
with S***, instead of S*-*, they decreased the 
influence of abnormally slight slopes. And, for 
small rivers and for canals, respectively, they found 
it necessary to devise two other formulz, which gave 
lower values of V. 

Kutter’s Formula.—Bazin disputed the Mississippi 
data, whereupon W. R. Kutter, of Berne, devised 
a new formula for C, which, by inserting a factor 
S, stretched C to larger figures than obtainable 
by Bazin’s formula. In doing this Kutter sought 
to make the formula V = C (RS)** applicable 
to “ uniform,” or to “‘ non-uniform,” flow alike, a 
departure from scientific convention. 

Kutter’s formula was, in French metres :— 

l 0-00155 
s 
[- @-00155\ N 
Ss / Re 


(6) 


so that, when R = 1 m., C = x , simply. 


The constants 41-65, 1-811 and 0-00281, in 
British units, are equivalent to the French con- 
stants, 23, 1 and 0-00155, multiplied by R** 
= 1-811, where R = 1 m. = 3-28 ft. 

According to formule published in The Engineer, 
June 17, 1927, the dimensions of earthen channels, 
in stable hydraulic régime, are determined by the 
equations :— 

d wt4: A= wd; V = log(A + 1l)jo¢ = 1000S 
1 
2 log (Q + 1) 

In British units, if R = 3-281 ft, 

d = 4-28 ft.; w — 28-4; A = 121-5; V = log 122-5 
1 1 

™ 2log 254-9 ~ 4,800 

= 0-209; S = 0-000209; V = 10,0008; N = 0-0227- 

S and N are the same in French units also. Thus- 
in French units, if R = 1, 


= 2-09; Q=AV = 253-9;¢ 


1 1 
ah hirpanes gmap | 
Cc N 0-0227 $ 
as noted above; and in British units, 
o = 108 = 18, 


2 


1-811 being the second of Kutter’s constante 
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sions (in feet) are as shown im the first line of 


Table I, page 31, ante. Here, 
1 l 
=TT; o= — _ _ 9-53: § = 000053 | 
Q= 11s © = sig a7 = 1,000 ~ 53s § = 0:00053 |, 
N=0°0316. | 
And 
Vv 
———- == $)°¢§, 
(R 8)*5 a 


which is the first of Kutter’s constants (British). 
Also : 
o = 0281 5, or 10,000 S? = 00028 
which makes Kutter’s 3rd expression 
0-00281 1 
_ ites 1,000 * 

Kutter improved upon Bazin’s work by substi- 
tuting, for the four separate formule, for four 
particular kinds of channel surface, a single formula 
with a sliding coefficient, denoted by N, to which 
particular values were assigned, as, for instance, for 
rivers “in perfect order,” 0-0250; for rough 
masonry surface, 0-017; for smooth masonry, 
0-013; for fine cement surface, 0-010. These 
values were based on the assumption that retarda- 
tion of velocity was proportionate to area of channel 
surface, in channels of uniform width and depth. 


TABLE II.—GAUGINGS 


10,000 S, and N? = 











ENGINEERING. 


So, also, if R = } ft. = 0-305m., the other dimen- ‘and the simpler formula of Bazin (1897) would 


appear to give results at least as accurate, except, 

possibly, in the case of very large channels.” 

As explained above, Bazin’s formula (of 1863) for 
1 


does depend on § for 
1 1\? 1 a 

6° Ore coe i= (6) = (ioe) - 

Kennedy's Formula.—In 1895, R. G. Kennedy, 
the irrigation canal engineer, of the Punjab, India, 
made a remarkably original and practical advance 
in hydraulic research when, at the Institution of 
Civil Engineers, London, he propounded a new 
hydraulic formula to determine the mean velocity 
requisite for an earthen canal to flow in stable 
hydraulic regime, viz. :— 

Vo =cd™ = 0-84 d%* (7) 
where d represents the average water depth on 
bed, exclusive of side slopes. Thus, at a single 
stroke he struck out both S and R from a mean 
velocity formula governing uniform flow. By an 
unfortunate slip he came to the erroneous conclusion 
that his regime mean velocity was affected not 


by the mean width (w = 3)s but only by d, and in 


consequence his formula, although correct enough 


AT SIX SITES ON THE MISSISSIPPI, AND AT 


_§5 





demned Kennedy’s formula because of the omission 
from it of S, or of R, although Kennedy’s admission 
of defect due to omission of w should have suggested 
something in favour of R. The broken line curve 
of R°-* in Fig. 3 shows that V is not identical with 
R®°5, but that regime velocity may more correctly 
be expressed by :— 


(9) 
Standard «« Regime” Formule .—Identical dimen- 


sions of R—say 3 ft.—may be obtained from 
widely different combinations of w and d, thus :— 


Case (1). w= 66, d= 3-3, A= 218, Case (2). 
w= 24, d=4, A= 96. Case (3). w= 9, d= 9, 
A= 81. Case (4). w= 6-4, d = 48, A = 307. 


Bazin, as well as Du Buat, supposed that any such 
sections, having identical R, would, with identical 
8, develop identical V, but experiments by R. 
Gordon disagreed with this hypothesis. Apart 
from that, experience indicates that (3) and (4) 
would be unstable, owing to lateral erosion and 
pressure, and to vertical siltation, while (1) would 
suffer in the opposite way. Nos. (1) and (4) would 
also lose abnormally by percolation. In a channel of 
stable regime, in uniform flow, if, as stated by 
Kennedy (and nobody has disputed it), each 


SAIKTHA, ON THE IRRAWADI. 





























ss l l l l l ] jl 
Miles | S= Ve = Vv - * 
Gauging fr d | be s ms: Ou ae _y Basin's 
Site. ‘om Q | | w R one R® 4 (R 8)** (5) c. 
Sea. in: measured. | log(wd + 1)) snoasured 8 
es ere batiblien ee 
Carrolton 100 730,000 79-0 2,308 | 74-0 250,000 4-00 | 8-60 5-26 «6 | | 235 500 105 
Vicksburg 470 750,000 | 54-0 2,500 | 652-1 33,000 5-56 | 7-22 5-13 141 182 104 
Natchez .. 380 756,000 | 37-5 4,500 | 36-9 15,600 4-40 6-07 5-22 90 125 108 
New Madrid 1,020 748,000 | 38-5 4,000 | 38-0 8,200 4-75 6-16 | 5-27 70 91 108 
Average of last two 700 750,000 | 38-0 | 4,335 37-5 12,000 4-60 6-12 | 525 | 8&8 110 108 
R. Irrawadi 218 757,000 33-4 | | 4925 | B17 11,000 4-60 563 | 605-88 36 105 102 
Average of last three — 750,000 | 36-0 | 4,630 | = 84-5 11,500 4-60 588 | 5k | 107 103 
Carrolton . 100 | 1,075,000 77-0 =| 2,500 72-6 62,000 5-56 a-s2 | 5-20 | 196 250 105 
Vicksburg 470 1,089,000 | 62-4 | 2,570 59-5 =| 21,000 6-40 771 06 | (520 121 145 106 
Fulton. -- 1,083,000 55-8 2,590 58-5 16,100 7-47 7-31 | 516 130 127 104 
Columbus 1,060 1,030,000 | 70-0 | 2,116 65-9 14,700 6-96 8:12 | 6:17 104 121 105 
Average of last three 770 1,068,000 62-8 | 2.498 59-7 17,300 6-94 7-73 «6| | (6-18 118 131 105 
R. Irrawadi a 218 | 1,100,000 | 41-0 | 4,950 | 39-0 10,750 5-36 6-25 | 5°81 | 39 104 103 
General average _ — — _- - — | 560 7-0 [> 52 | met 127 104 


But Kutter declared that his N was intended to 
represent, not only the rugosity of channel surfaces, 
“ but also the irregularities and imperfections o1 the 
channel; the turbidity of the water, eddies—in 
short, all the conditions retarding flow.” 

Kutter evidently had in mind retardation of the 
nature illustrated by Venturi’s experiments; but 
whereas the latter depended solely on variations 
of channel dimensions, and not at all on rugosity 
of channel surface, the implications of the formula 
were just the reverse. We know that a straight 
channel, of smooth masonry, of uniform d, w, A, 
would discharge much more, ceteris paribus, than 
another channel of the same material, axially 
straight, but alternately increased, or decreased, at 
intervals along its course, by say 10 per cent., in d, 
or w, or A; yet there is nothing in Kutter’s formula 
that prescribes factors to represent rationally such 
causes of retardation. This difficulty cannot be 
solved by averaging the various dimensions (as is 
commonly done in stream gaugings), for it is not 
the mean dimension that matters, but the differences 
of dimensions and the number of changes. Such 
considerations have been obscured hitherto, in 
practice, by the carte blanche accorded to the 
gauger, or reckoner, to assign to N any value he 
pleases. 

Kutler’s Critics.—Kutter’s formula for C has been 
often criticised, but never for the only reason that 
matters. The late Dr. Unwin, a high authority, 
wrote in 1915: “ The term o was introduced 
into Kutter’s formula chiefly in order to force it 
into agreement with certain gaugings of the Missis- 
sippi, with very large values of R, and very small 
values of 8.” 

Professor A. H. Gibson, in a more recent 
treatise (1925), has written: ‘“‘In certain of the 
Mississippi experiments the results should have 
been corrected for the error introduced by the use 
of double-floats, while in others the slope of water 
surface was too slight to be measured with any 
degree of accuracy. More recent investigations 
render it extremely doubtful whether the value of 




















C does depend on 8, as Kutter’s formula indicates, 


in application to the ordinary range of the Punjab 
canals of that day (from 50 cusecs to 6,000 cusecs), 
diverged materially from accuracy in cases where d 
is less than 2 ft., or much more than 12 ft., or 
where Q is less than 20, or greater than 10,000 
(Fig. 3). Thus, in the case of a river like the 
Irrawadi, at Saiktha, R. Gordon measured depth 
as 40 ft., and V=5-24, and Q = 1,000,000, 
whereas, by Kennedy’s formula, V, = 9. 

A more suitable formula than Kennedy’s has 
since been devised, viz. :— 

6-37d 
“ad + Ol 


According to which, if d = 40 ft., V, = 5-19. 
This formula is based on the specification that 
d = w* as a general rule of design. The relation- 
ship between regime velocity and depth cannot hold 
good generally unless d connotes a definite dimen- 
sion of w. 

Just as the research workers of the first half of 
the Nineteenth Century spent much time and labour 
in devising different (constant) values for the 
multiplier in Brahms’ formula, or in Du Buat’s, 
without studying the influence thereon (if any) of 
channel-surface rugosity, so, also, those of the past 
forty years have been busy devising modifications 
of Kennedy’s formula, in respect of c or m, without 
realising that Kennedy’s admission, in 1904, that V 
depends on w, as well as on d, necessitates an 
equation of quite different structure from V, = ¢d™. 

As regards regime velocity, Du Buat wrote: 
“Tt is necessary to make sure that the bed is in a 
state of actual repose,” and Kennedy, accordingly, 
was careful to make sure that, for long past, his 
experimental canals had not had their hydraulic 
regime disturbed by silt clearance, or by damming. 
But modern remodellers of Kennedy’s formula have 
proposed changes of ¢ or m, without regard to the 
fact that the channels gauged by them were not in 
a state of stable hydraulic regime by reason of the 
continued practice of periodical silt clearance, by 
dredging, or otherwise ; or by reason of dimming in 
the interests of navigation, or otherwise. 

During the past forty years nobody has con- 





Vo (8) 


particular dimension of d must be associated with 
one particular dimension of V, it follows, and 
Kennedy himself agreed, that there can be only one 
particular dimension of w combined therewith ; for 
any other value of w would vary R and A, and 
therefore, also V. Similarly, there can be only 
one particular 8, to avoid variation of V, and this 
prescription lays to rest the vagaries of 8. The 
following equations specify standard dimensions 
for regime channels :— 


wd 
d=wt*® w= dg, A=-wd R= = 


+ 2a’ 
relate: tlhe tve 
V,, = log (A + 1), ¢ = 1,0008= Slog (QF 1)° 


Also V,, and V, (see Table I, page 31, anie), 
which are identical with V, in magnitude. 


: "6-37d , 
Fig. 3 shows, in full line, the curve : V,, = — 


@+91 
d p . 
which is a hyperbola, and the ratios 7 which lie 


along a straight line. The index 0-434 is the 
modulus of Brigg’s system, and 2-303 its reciprocal. 


-37 x 10 . 
Log 4-34 = 0-687, and “""*"" = 9-1 in the 


denominator of V,. Other numerical contacts with 
Kutter’s formula have previously been mentioned. 

Conclusion.—In the foregoing discussion the aim 
has been to show that mean velocity formulz can be 
reliably applicable only to conditions of “ uniform 
flow in open channel,” in which accelerations are 
balanced by retardations, and that when such 
conditions prevail, the mean velocity V can be 
simply and accurately expressed in terms of each 
one, or any, of the principal hydraulic factors, 
d, w, R, A, Q, 8, each one of which can be expressed 
in terms of any one of the others by formule 
specifically devised for the purpose. 

In the formula V = C (BR 8)*-, if flow be uniform, 


0-5 
C must be equal to (5) approximately ; and, there- 
fore, both C and 8 are superfluous. 
For the rest, our latest authoritative text-books 
tell us that Kutter’s formula for C is wrong, and 


that even Bazin’s revised formula for C is not more 
accurate than Kutter’s. They tell us, also, that 
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when S is of slight magnitude it cannot be “measured 
with any degree of accuracy,”’ which, if true, must 
disqualify 8 for a place in any formula for V, as wel 
as in those for C. When flow is not uniform, owing 


JAN. 28, 1938. 


EXHIBITS AT THE PHYSICAL SOCIETY’S EXHIBITION. 





to variations of w, d, or 8, from point to point along 
a stream, the use of a coefficient like Kutter’s N, or 
Bazin’s n, to express the retardations due to 
such variations, is unsatisfactory, because neither 
Kutter’s formula, nor Bazin’s, furnishes any means 
of determining the value of N, or n, in terms of 
the variations of w, d, R, or 8. 

For streams in carth channels the best procedure 
is to adopt formule which fix the standard regime 
value of each of the principal dimensions in relation- 
ship with the corresponding optimum value of each 
of the others. Any divergence of any dimension 
from the standard value can be then expressed in 
terms of ratio borne to the latter. 

The flow in channels of masonry, cement, metal, 
&c., is usually non-uniform, through acceleration, 
because, owing to considerations of cost, such 
channels are usually designed to pass water with 
maximum velocity through minimum waterway. 














THE PHYSICAL SOCIETY’S 
EXHIBITION. Fie. 24. Coatine-THICKNESS METER ; 
(Concluded from page 61.) 
in concluding our account of the principal 


exhibits at the recent Physical Society’s Exhibition, 
we may first mention that a variety of instruments 
employing photo-electric cells were shown by 
Messrs. Salford Electrical Instruments, Limited, 
Peel Works, Silk-street, Salford, 3, Lancs., the 
proprietors of which are Messrs. The General 
Electric Company, Limited, Magnet House, Kings- | 
way, W.C.2. Several forms of valve voltmeters 
were also shown by the former, but an exhibit of 
particular interest was the thickness-measuring | 
apparatus illustrated in Fig. 24, on this page. This is 
intended for measuring the thickness of a non- 
magnetic coating, such as paint, tin or zinc, on an | 
iron sheet, and it can also be used for measuring the 
thickness of thin materials such as paper. In 
operation, the thin layer of material of which it is | 
required to know the thickness is made to act as 
an air gap in the iron circuit of a small transformer, 
the primary of which is supplied from a constant- 
voltage source while the secondary is connected 
to a sensitive rectifier-type indicating instrument. 
A full-scale deflection of the latter is obtained 
when the small transformer, shown in the fore- 
ground in Fig. 24, is placed on an uncoated iron 
sheet and a lower reading is obtained when a/| 
layer of non-magnetic material intervenes. The 
scale is calibrated directly in inches and reads from 
zero to 0-005 in., but as the portion from zero to 
0-001 in. occupies about half the total scale length, 
it is possible to read down to 0-00005 in. The 
instrument is operated from alternating-current 
mains and a special circuit is incorporated to com- 
pensate for fluctuations in the mains voltage. 
Among a wide range of interesting instruments 
and apparatus for laboratory use, Messrs. Griffin 
and Tatlock, Limited, Kemble-street, Kingsway, 
W.C.2, showed the Goodeve thixoviscometer, 
which can be used for the measurement of anomalous 
viscosity effects such as thixotropy. This, it may | 
be explained, is the property possessed by certain 
semi-solids, such as paint, printing ink, &c., of 
becoming of lower viscosity after stirring. In the 
instrument, which is illustrated in Fig. 25, »nnexed, | of two metal tubes. 
a vessel of conical form internally, in which cover flows from 1-5 to 5-0 cub. ft., 5 
the liquid to be tested is placed, is rotated by a| and 20 to 45 cub. ft., per hour. 
small electric motor and a solid body of similar | calibrated in millilitres per second and cubic feet 
conical form is suspended in it by a torsion wire.| per hour. 
The viscous drag of the liquid on the solid cone is The exhibit 
balanced by the torsion on the wire, and is measured | Resistance Company, 

















THIXOVISCOMETER ; MESSRS. GRIFFIN 
AND TaTLocK, LIMITED. 


Fia. 


25. 
ment, readily interchangeable single-orifice plates 
The three ranges available 


-5 to 20 cub. ft., 
The scales are 


Electric 


Works, 


British 
Ohmic 


of Messrs. The 
Limited, 


by noting the angle through which the solid cone is | Queensway, Ponders End, Middlesex, included a 


turned. To enable this angle to be measured, a/ range of rotary-type potentiometers, toroidal 


disc having a scale engraved on its edge is mounted | wound resistances and chokes, resistances for use 
on a stem attached to the solid cone, and the edge | in tropical countries, transformers, &c. We may 
of the disc is observed through the microscope | mention, in particular, a panel designed for the 
shown on the left in Fig. 25. The model exhibited | control of a 10-kVA, 60,000-volt single-phase testing 
covers a range from 0-01 poise to 100 poises, i.e.,| transformer. The control panel, which may be 





Messrs. SALFORD ELEcCT&ICAL INSTRUMENTS, 











LiMITED. 
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Power-Factor REGULATOR ; 
Lonpex, Limtrep. 


Fic. 26. 


The second regulator is in the form of a vernier 
and provides fine control between the steps of the 
coarse regulator. The two switch arms are con- 
nected, through a change-over switch for series- 
parallelling, to the primary of the transformer, 
and in this way the secondary voltage can be 
controlled from zero to 60,000 volts in 100-volt 
steps. The panel is fitted with a voltmeter, indi- 
cator lamp and push-button control for the main 
contactor and interlocking device. One limb of 
the transformer itself was also exhibited and a 
noticeable feature of the design was the arrangement 
of the windings to secure adequate insulation 
while allowing free circulation for the cooling oil. 
Other examples of transformers up to 400 kVA, 
which the firm is now manufacturing, were also 
exhibited. These included an 11,000-volt three- 


| phase pole-mounting transformer and a three-phase 


are clamped between flanges provided at the ends | 


from dilute aqueous solutions to thin printing inks, | mounted in a cubicle separate from the transformer, | 
Another exhibit was an orifice-type flowmeter | consists of two rotary regulators connected in series 
intended to bridge the gap between small laboratory | across the 240-volt supply and arranged so that 
models and industrial instruments. 1 


In this instru- | coarse control is obtained from one of the regulators. 





off-load tap-changing switch. 

Messrs. Londex, Limited, Brettenham House, 
Lancaster-place, Strand, W.C.2, showed a selection 
of different types of relays which incorporated a 
number of interesting features. The space at our 
disposal, however, will only permit us to refer 
to the power-factor regulator illustrated in Fig. 26, 
above. Designed by Dr. W. L. Stern, its object is 
to vary the number of phase-correcting condensers 
in circuit in order to maintain a unity power factor. 
It consists of a meter driven by the wattless current 
and driving a shaft on which are mounted a number 
of cams. These cams successively tilt a series of 
mercury switches, which operate contactors and 
bring condensers into the circuit one after the other. 
As soon as unity power factor, or some other prede- 
termined power factor, has been attained, the 
operating meter comes to rest and remains at rest 
until started by a lagging or leading current. 
A start-retarder is provided to prevent hunting and 
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IMPULSE GENERATOR FOR SuRGE OSCILLOGRAPH; 


MesskRs. BRITISH 


THomson-Hovuston Company, LIMITED. 





Fie. 29. Firup-StrenctH Mgasurine Set; 
CoMPANY, 


to permit fine or coarse adjustment. The illustra- 
tion shows a regulator for controlling four con- 
densers, but any number of condensers can be 
employed according to requirements. 

The most interesting exhibit of Messrs. Bellingham 
and Stanley, Limited, 71, Hornsey-rise, N.19, was a 
saccharimeter in which an electric sodium lamp 
is used as the light source. This instrument is 
designed with the standard polarising and analysing 
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system, but the usual quartz-wedge compensation 
system is eliminated and replaced by a glass circle 
on which the sugar scale is etched. The angular 
space occupied by 100 international sugar degrees 
for sodium light is marked in degrees on the circle, 
together with 30 deg. on the opposite side of the 
zero to deal with levo-rotatory substances. The 
usual double vernier, etched on a separate plate 
of glass, is placed behind the glass circle in such a 


way that the circle divisions appear just to touch 
the vernier divisions, thus avoiding the gap which 
has to be bridged by the eye when metal scales are 
used. No dark room is necessary when using the 
instrument and care has been taken in the design 
to enable the operator to work without fatigue. 
For instance, the matching point and scale reading 
are visible in a hood, and neither telescope nor magni- 
fier are needed. 

Messrs. E. Leitz (London), 20, Mortimer-street, 
W.1, showed a number of microscopes, including 
one designed so that it can be attached to any type 
of lathe, either by clamping it between centres or 
placing it on the work. It gives a magnification 
of 12 diameters and is particularly useful for setting 
tools or testing the forms and angles of threads by 
means of a graticule included in the eyepiece. 
One of the firm’s toolmakers’ microscopes was shown 
fitted with « jig-spotting spindle forming a com- 
bination of microscope and drilling machine, which 
is used for maiking out precision work. ‘lhe 
microscope, which gives a magnification of 25 dia- 
meters and is provided with interchangeable eye- 
pieces and cross lines, is used for the accurate 
location of a point. It is arranged within the spindle 
which runs in anti-friction bearings, and can be 
raised and lowered by means of a hand lever. For 
spotting, a drill is attached to the bottom of the 
spindle, the upper end of which is fitted with a 
handle for rotating it; or a special mechanical 
drive is fitted in place of the eyepiece. This drive 
is operated by a small electric motor through a 
flexible shaft. The maximum depth of hole which 
can be drilled is 10 mm. and the largest diameter 
is 2 mm. For use with the jig-spotting spindle 
the stage of the toolmaker’s microscope is fitted 
with a locking arrangement and a clamping plate 
for the work. The stage can be moved in two 
directions at right angles by micrometer screws. 

On page 27 of our 143rd volume (1937) we illus- 
trated one of the hot-wire vacuum switches made 
by Messrs. Sun-Vic Controls, Limited, 1, Kingsway, 
W.C.2, and at this year’s exhibition exampleg of 
these switches were shown in a slightly modified 
form, which renders them suitable for working 
with inductive loads. For this purpose a block of 
special material is connected in parallel with the 
main contacts, the block passing only a few milli- 
amperes at normal voltages, and this acts as a surge 
suppressor, rendering the switch suitable for the 
control of motors, transformers, contactor coils, chok- 
ing coils, &c. Electrical-resistance thermometers for 
temperatures up to 1,000 deg. C. and controllers for 
use with these thermometers were shown. We may 
mention, also, a high-sensitivity adjustable thermo- 
stat which has been designed for laboratory work, 
although it has various industrial applications. 
The sensitive element is formed from a bimetallic 
strip wound into a helix 6} in. in length and about 
} in. in diameter; temperature variations give 
rise to a longitudinal movement of one end of the 
helix, the other end being fixed. The thermostat, 
which is sensitive to temperature changes of 0-1 deg. 
C., may be set for temperatures up to 150 deg. C., 
and the range of adjustment provided is + 10 deg. C. 
It is intended to operate with one of the hot-wire 
vacuum switches above mentioned. 

The exhibit of Messrs. Standard Telephones and 
Cables, Limited, Connaught House, Aldwych, W.C.2, 
consisted principally of a selection of instruments 
and apparatus for use in telephone engineering, 
and of cathode-ray oscillographs for technical appli- 
cations. One of these instruments which may be 
referred to was a 3-in. hard-vacuum cathode-ray 
oscillograph, with amplifier and power supplies 
for mains operation, assembled in a special narrow 
chassis so that any number of these units can be 
placed side by side to form multiple-recording 
units for the simultaneous recording of wave forms, 
&c. We may mention also a slow-speed moving- 
film camera driven by a small electric motor and a 
large-ratio reduction gear giving a film speed of 
from 1 in. to 2in. per hour. This is intended for the 
recording of uncontrolled transients in conjunction 
with the firm’s cathode-ray transient recorder. 
The length of the film is such that the combined 
apparatus can be left unattended for over a week. 
A particularly interesting development shown 








among the exhibits of this firm was a metal rectifier 
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for alternating current in which the rectifying 
material employed is selenium. The rectifier 
element consists of a nickel-plated iron disc to which 
selenium is applied and afterwards subjected to a 
series of heat treatments. The selenium surface 
is then coated with a thin layer of a metallic alloy 
which provides a contact surface and distributes 
the current uniformly over the selenium. Current 
will flow readily from the iron to the selenium, but 
only with difficulty in the opposite direction. The 





rectifier discs are assembled on an insulated spindle, 
connection between the individual discs being made 
by means of intervening spring washers. It is 
claimed that the high efficiency and the relatively | 
high temperature which selenium can withstand | 
render it unnecessary, in general, to use any special | 
means for cooling, although when heavy currents | 
are required, cooling fins are added to the discs ; 
fans are not needed for cooling even with the largest 
sizes. With regard to efficiency, it is stated that this 
varies from about 65 per cent. to 85 per cent., 
according to the manner in which the rectifier is 
employed. The efficiency, moreover, is remarkably 
uniform, varying very little over a range from 15 per 
cent. to 150 per cent. of full load. Although com- 
paratively new to this country, we understand that 
selenium rectifiers have been used for over seven 
years on the Continent, where their reliability has 
been effectively demonstrated. The rectifiers ean be 
supplied for all voltages and currents. 

We propose now to refer to some of the exhibits 
in the Research Section, but it will not be possible 
to deal with these in great detail. A particularly 
interesting exhibit in this section was arranged by 
the Wembley Research Laboratories of Messrs. The 
General Electric Company, Limited, Magnet House, 
Kingsway, W.C.2. It included a direct-reading 
photo-electric trichromatic colorimeter, apparatus 
for investigating the most acceptable picture char- 
acteristics for photographic or television reproduc- 
tion, and apparatus for investigating the “ wetting ” 
of solid metals by liquid metals at temperatures up 
to 1,800 deg. C. This apparatus, which has been 
employed in the production of the heavy tungsten 
alloy dealt with on page 622 of the previous volume 
of ENGINEERING, consists of a zirconium-silicate 
refractory furnace, which may be used with any 
neutral or reducing atmosphere, and is designed so 
as to permit direct vision of the high-temperature 
zone. The liquid metal is contained in a specially 
shaped crucible into which the solid metal, in the 
form of a bar of rectangular cross-section, can be 
raised or lowered, An accurate determination of the 
liquid-solid-gas interfacial contact angle is made 
by a photographic method. 

Other exhibits from the Wembley Research 
Laboratories were an ultra-short wave signal 
wenerator giving a modulated output over the 
frequency range from 23 megacycles to 67 megacycles 
per second, a method of cooling surfaces by air 
which has been applied to the cooling of small 
transmitting valves, and an apparatus for investi- 
gating the shape and size of the spot in cathode-ray | 
tubes, these characteristics being intimately con- | 
nected with the picture definition in television 
receivers. The method adopted is to find the actual 
electron distribution in the spot by causing it to 
pass slowly across a slit 0-2 mm. in width, behind 
which is a Faraday cage to receive the current 
intercepted by the slit. By causing the spot to 
traverse a second slit at right angles to the first, 
the distribution across a perpendicular diameter can 
be ascertained. Such a series of measurements 
give the chief parameters of the spot, its width in 
two directions at right angles and also the electron 
distribution in these two directions. The effect of 
the various potentials on the electrode system, such, 
for example, as the modulator voltage and the 
focusing-electrode voltage, can thus be followed. 
In a modification of this apparatus the results can 
be rendered visible. For this purpose the spot is 
caused to oscillate sinusoidally across the slits in 
turn, and the received current impulses are fed 
trom the Faraday cage inte a one-stage amplifier, the 
output of which is supplied to a second cathode-ray 
tube with a sinusoidal time base. The trace seen 
in the latter tube gives a visible picture of all the | 
effeots which govern the spot shape and distribution, 

One other item which should be mentioned aon 











a model showing the potential distribution in a 
thermionic valve. In the absence of space charge, 
the potential distribution between the electrodes 
may be represented by the contour of a thin rubber 
membrane stretched uniformly in a horizontal plane 
and displaced vertically at positions corresponding 
to the electrodes by amounts proportional to the 
electrode potentials. The paths of the electrons 
may then be represented by small steel balls rolling 
along the rubber membrane. The analogy, we 
understand, is quite accurate provided that the 
vertical displacements are such that tana is 


| approximately equal to 2, where a is the gradient 


at any point. 

A notable feature of the exhibit of the Research 
Laboratory of Messrs. The British Thomson- 
Houston Company, Limited, Rugby, was the 
demonstrations of recurrent-surge oscillographs. 
Of the two instruments shown for this purpose, 
the first was a high-speed apparatus enabling 
surge phenomena of short duration to be seen and 
measured. A recurrent impulse of low voltage 
was produced at a frequency of about 1,000 cycles 
per second, and its effects were shown on the screen 
of a cathode-ray tube which was scanned at the 
same frequency so that a stationary image was 
produced. With this apparatus a time scale of 
about 24 mm. per microsecond can be obtained. 
The demonstrations showed waves reflected from 
the end of a cable on open and closed circuit and 
with various impedances at the distant end. 
Another surge osci shown was a portable 
instrument, a photograph of which is reproduced in 
Fig. 27, on page 87. This instrument may be em- 
ployed conveniently for the testing of equipment in 
situ. In using it, a low-voltage recurrent impulse 
is produced at supply frequency by the “ 
generator illustrated in Fig. 28, and its e 
are examined on the screen of the cathode-ray 
tube shown on the right in Fig. 27. This tube is 
also scanned at the supply frequency, so that a 
stationary image is produced on the screen. The 
time scale attainable in this case is 1-3 mm. per 
microsecond. Phase control is provided, so that 
it is possible to examine the whole disturbance 
produced at any point in a winding by the incidence 
of an impulse on its terminals. 

Other items included in this exhibit were appa- 
ratus for testing the image curvature and astig- 
matism of electron lenses, a membrane model of 
an electric field, and the arc ignition in pool-cathode 
tubes. In connection with the last-mentioned 
exhibit, it may be pointed out that in the mercury- 
vapour rectifier having a cathode in the form of a 
pool of mercury, the current flows as an arc between 
the anode and cathode, and in order to start the 
are it is necessary to form a cathode spot on the 
mercury surface. In a well-known method, an 
ignition electrode is made to dip into the mercury 
and then withdrawn, thus forming an arc. The 
exhibit, however, showed alternative methods in 
which no moving parts are employed, and by control 
in an auxiliary cireuit the arc may be struck with 
precise timing as often as desired. Three methods 


| were demonstrated as follows, namely, a high-voltage 


impulse applied to an eleetrode external to the 
mercury pool; the passage of current through a 
high-resistance igniter dipping into the mercury ; 
and the passage of current through an inde 

heated low-resistance igniter dipping into the 
mercury. 

One other exhibit which may be mentioned was a 
shield-grid thyratron suitable for peak currents of 
75 amperes and peak voltages up to 2,000, controlled 
directly from a photo-electrie cell without amplifi- 
cation. In the ordi hot-cathode thyratron 
the discharge between the anode and cathode is 
controlled by applying suitable voltages to the 
grid, the power required in the control circuit being 
very small in comparison with that in the main 
cireuit. The lower limit of control-circuit power 
required is determined by the flow of grid current. 
If the controlling impulses are very small, and are 
obtained in a high-impedance circuit, however, it is 
generally desirable to amplify them before applying 
them to the grid of a high-power thyratron. This 
is the case, for example, when a thyratron passing 
currents of 6 amperes or more is to be controlled 
by variations in the light falling on a photo-electric 


| cell. In the shield-grid thyratron the construction 


is such that the control grid is partially shielded 


| from the are stream, thus reducing grid current to a 


very low value and enabling the tube to be controlled 


| directly from a high-impedance control circuit. 


The Research and Development Department of 
Messrs. Marconi’s Wireless Telegraph Company. 
Limited, Chelmsford, had an interesting exhibit. 
including a number of parts for short-wave trans- 
mitters and a liquid-flow meter for use in the cooling 
systems of high-power valves. In the flow meter 
the passage of the cooling liquid through a specially 
shaped choke displaces a central disc, which, in 
turn, alters the value of an inductance. This 
inductance is included in an alternating-current 
bridge circuit and the degree of unbalance is used 
to vide a remote indication of the flow. One 
of the exhibits was the ultra-short wave field- 
strength measuring set which we illustrate in 
| Fig. 29, on page 87. The apparatus is mounted on 
|a collapsible tripod stand, and the fact that it can 
easily be transported and set up in any position 
renders it particularly suitable for determining the 
service area of a transmitting station. It can be 
rotated about a vertical axis to produce any desired 
pdegree of aerial orientation, and either loop- or 











dipole-type aerials can be employed; the use of 
the dipole type of aerial is, however, restricted to 
frequencies higher than 35 megacycles per second. 
The frequency range of the instrument itself is 
from 100 megacycles to 20 megacycles per second, 
and the range of field strengths that can be measured 
is from 1 volt per metre to 2 microvolts or 3 micro- 
volts per metre. 

We may mention also an optical goniometer for 
determining the electric axes of the quartz crystals 
used in piezo-electric apparatus, a beam valve, and 
a cage-type multiplier photo-electric cell. which were 
also included in Messrs. Marconi’s exhibit. In the 
beam valve a system of slotted electrodes is used 
to focus the cathode emission into a single flat 
ribbon. By confining the electrons to a narrow 
beam in this way it is possible to employ an anode 
of very small area and to shield it from the control 
electrode by a wide metal screen in which there is 
only a single narrow slit. A much greater degree of 
isolation is thus obtained between the input and 
output electrodes than is usual. The mutual 
conductance of the valve is about 1-3 milliamperes 
per volt and the anode impedance is several 
megohms. In the cage-type multiplier photo- 
electric cell the secondary emitting surfaces and 
field plates are in the form of two concentric 
cylinders, this arrangement enabling larger elec- 
trodes to be used and higher currents to be obtained 
than is possible with flat surfaces. For small light 
inputs the tube shown, which was of the ten-stage 
type, had a current magnification of 10°, with a 
stage increment of 150 volts. In use, the tube is 
placed in a magnetic system of two coils separated 
by a distance equal to the mean radius, the light 
passing between the coils and entering the multiplier 
through an aperture in the first field plate. The 
ee ee © eet end 

the order of 80 gauss. 

A new form of electrostatic generator was very 
effectively demonstrated in the Research Section 
by its designer, Mr. A. Mortimer Codd, The Grapes, 
Esher, Surrey. The machine is of the Tépler-Voss- 
Holtz type, having a rotating disc of Paxolin 
mounted directly on the armature shaft of an 
electric motor capable of running at 4,500 r.p.m. 
There are no sectors on, the rotating disc, but two 
sector-shaped field plates are mounted diametrically 
opposite each other on a square glass plate held in 
a wooden frame behind and close to the rotor. 
When the machine is in operation each of the field 
plates is charged by a small brush touching the 
front of the rotating disc and the main current is 
collected from the latter by brushes located opposite 
to the field plates. There are two neutralising 
brushes, set at an angle of about 45 deg. to the 
axis on which the field plates lie, and these brushes 
take the current when the external circuit is open. 
The machine is self-exciting and will neither dis- 
charge nor reverse on either short circuit or open 
circuit, and the current delivered is truly continuous 
and not merely unidirectional. Its value is about 
2 milliamperes on short circuit and a spark up to 
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9 in. in length can be obtained. With a 6 in. gap, 
corresponding to about 100,000 volts, the current is 
over 1-5 milliamperes. The whole machine is 
enclosed in an airtight glass case in which a silica-gel 
drier is placed, and, so arranged, it is practically 
independent of weather conditions and will run for 
24 hours a day without attention. 

The Exhibition was very well attended, in fact, 
the attendance was rather uncomfortably large 
during some of the evenings. If practicable, it 
might be almost as well to limit it to some extent. 








THE LATE MR. S. DE BRATH. 


We note with regret the death of Mr. Stanley De 
Brath, which occurred at his home at Kew on Decem- 
ber 20. Mr. De Brath, who carried out important 
railway construction works in India in the latter part 
of the last century, was a son of the late Mr. Felix 
De Brath, and was born on October 10, 1854. He 
entered the Royal Indian Engineering College, Coopers 
Hill, near Staines, Middlesex, in 1874, and passed out, 
fourth in order of merit, as assistant engineer, second 
grade, in the Indian Public Service in July, 1877. 
After a brief period of training at Messrs. Westwood and 
Bailey’s Iron Construction Works, he entered the service 
of the Indian State Railways in October 1877. His 
first duty was that of assistant engineer on the con- 
struction of the Empress Bridge over the River Sutlej, 
and, som* months later, he was placed in charge of 
works in the Kotri Division of the Indus Valley Railway. 
In November, 1878, he carried out surveys for the 
proposed Kandahar Railway and in May of the following 
year was given control of the works on the Erinpura 
Division of the Rajputana Railway. In July, 1885, 
Mr. De Brath was in charge, as executive engineer, of 
the Hirok Division of the Bolan Railway, Baluchistan, 
and later assumed responsibility for the Quetta Divi- 
sion; for his services in this connection, he received 
the thanks of the Government of India in June, 1886. 
After carrying out surveys for the Khoja Amram 
Railway, Baluch‘stan, in 1887, he was placed in sole 
charge of similar work for the Kach Railway in the 
following year and was afterwards made personal 
assistant to the engineer-in-chief of the Sind-Pishin 
Railway. Two years later he became personal assistant 
to the engineer-in-chief of the East Coast Railway, and, 
in May, 1892, was appointed assistant secretary to the 
Government of Indin, State Railways Department, 
Calcutta. 

Retiring in 1894, Mr. De Brath returned to this 
country, and, in 1896, was appointed technical assis ant 
to the U; Railway Board at the Foreign Office. 
From 1897 to 1913, he was engaged in literary pursuits 
and on educational work, and published several books, 
notably one entitled Foundations of Success. In 
December, 1914, he received the appointment of 
honorary captain in the Royal Engineers and for nearly 
three years was engaged on work connected with the 
construction of military camps, hospitals and aero- 
dromes. He resigned his commission, owing to ill-health, 
in September, 1917. Mr. De Brath became an associate 
member of the Institution of Civil Engineers on April 6, 
1886, and was elected a full member on February 20, 
1894, 








THE LATE MR. J. E. STEWART. | 


We regret to record the death of Mr. J. E. Stewart, 
which occurred in London on Thursday, January 13, 
at the age of 73. 

John Edward Stewart was born in Scotland on 
June 18, 1864, and, after receiving the usual primary 
education, served as an apprentice for two years with 
Messrs. John Kay and Company, Limited, Kirkcaldy. 
He afterwards acted for a similar period as an assistant 
on the staff of The Edison Company, and was for 
a further five years in the same position with the 
well-known electrical firm of Messrs. Woodhouse and 
Rawson. In 1890, he became chief assistant to the 
late Mr. Albion T. Smith, who at that time was act- 
ing as manager of The Electric Power and Traction 
Company, and two years later joined the consulting 
engineering firm of Messrs. Bramwell and Harris, for 
whom he acted in the erection of the municipal power 
station at Derby. On the completion of this work he 
became chief engineer to the Corporation, but, in 1898, 
took up an appointment with Messrs. Kincaid, Waller 
and Manville. While he was with this firm he was 
principally engaged in superintending the erection of 
power-station plant in various parts of America, among 
the more important installations for which he was 
responsible being a 35,000-h.p. hydro-electric station 
on the St. Lawrence River, the conversion of the 
Anglo-Argentine Tramways from horse to electric 
traction, and the erection and electrification of the 
Buenos Aires tramways. 

On his return to this country, he acted for the same 


| firm on the erection of the power station of The Llan- 


elly Ejectric Power Company, of which concern he 
afterwards became electrical engineer and manager. 
In more recent years he joined the firm of Messrs. 
Kennedy and Donkin, consulting engineers, and acted 
under them on the work connected with the installa- 
tion of the national electrical power transmission 
system in Central Scotland, North-West England and 
North Wales and South-West England and South 


Wales. He retired from active work a few years ago, | 35 minutes, 


since when he had occupied himself with invention and 
research. 

Mr. Stewart was elected an Associate Member of the 
Institution of Civil Engineers in 1894 and was trans- 
ferred to the class of member in 1909. He became an 
Associate of the Institution of Electrical Engineers in 
1891, and was transferred to the class of member in 
1898. 








THE INSTITUTE OF METALS. 


TuHE thirtieth annual general meeting of the Institute 
of Metals will be held at the Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, London, 
S.W.1, on Tuesday, Wednesday, and Thursday, March 
8, 9, and 10. The annual dinner of the Institute will 
take place at Grosvenor House, Park-lane, London, 
W.1, at 7 for 7.15 p.m., on March 9. The programme 
of the business proceedings of the annual meeting and 
a list of the papers to be presented and discussed are 
given below. 

Tuesday, March 8, at 7 p.m., presentation of the 
annual report of the Council and the report of the 
honorary treasurer. Announcement of the results of the 
election of the Council for 1938-39. Induction into 
the Chair of the new President, Dr. C. H. Desch, F.RS., 
who will then deliver his address, 

Wednesday, March 9, at 10 a.m., presentation of four 
papers for discussion, namely, “The Nickel-Copper- 
Magnesium Alloys,” ty Dr. W. R. D. Jones and Mr. 
K. J. B. Wolfe; ‘ Alloys of Magnesium. Part VII. 
The Mechanical Properties of Some Wrought Alu- 
minium-Magnesium and Silver-Aluminium-Magnesium 
Alloys,” by Dr. J. L. Haughton and Mr. A. E. L. Tate; 
“Sintered Alloys. I. Copper-Nickel-Tungsten Alloys 
Sintered with a Liquid Phase Present,” by Mr. G. H. 8. 
Price, Dr. C. J. Smithells and Mr. 8. V. Williams ; and 
“The Creep of Tin and Tin Alloys. Part II,” by 
Professor D. Hanson and Mr. E. J. Sandford. 

At 2 p.m., four papers will be nted for discussion, 
isi Mechanical Properties 


com . “ The Physical an 

of Nickel-Brasses,”” by Dr. M. Cook; “ The uence 
of Alloying Elements upon the isation of 
Copper. Part I. Small Additions and the Effect of 


Atomic Structure,” by Dr. L. Northcott; “A Study 
of Some of the Factors Controlling the Porosity of 
Hot-Tinned Coatings of Copper,” by Dr. W. D. Jones ; 
and “ The Influence of Surface Alloying on the 
of Soft Soldered Joints,” by Mr. R. Chadwick. 
Thursday, March 10, at 10 a.m., the first award of 
the Institute of Metals Medal will be announced, and 
the Medal presented. A paper on “ The Training and 
Employment of Metallurgists,” by Professor R. S. 
Hutton, will then form the subject of a general dis- 
cussion. , 
In the afternoon, visits will be paid to the lamp and 
glass works of Messrs. The General Electric Company, 
Limited, North Wembley, and the Chiswick omnibus 
works of the London Passenger Transport Board. 








THE BREDA ELECTRIC 
STREAMLINE TRAIN. 


Trarric conditions in many parts of Italy are 
particularly favourable for the use of high-speed raii 
cars, and a number of such cars are already in use, 
while other interesting designs are under construction. 
In ENGINEERING, vol. cxxxviii, page 377 (1934), a 
description was given of the Littorina car, manu- 
factured by Messrs. Fiat, of Turin, which has a maxi- 
mum speed of approximately 130 km. (80 milcs) per 
hour. Last year the Italian State Railways ordered 
six electric streamlined trains from the Societ4 Italiana 
Ernesto Breda, Milan, and nine oil-engined stream- 
lined trains from Messrs. Fiat. The Breda trains 
consist of three articulated units, giving a total] length 
of 62-8 m. (206 ft.), while the Fiat trains also consist 
of three articulated units, but with a total length of 
60 m. (197 ft.). More recently, an order has been 
placed with the Fiat Company for 22 electric railcars, 
26 m. (85 ft.) in length, and an articulated oil-eng.ned 
ear 42-5 m. (140 ft.) in length. All these units have a 
service speed in excess of 135 km. (84 miles) per hour. 

In this article, we to deal more specifically 
with the Breda electric streamlined train, which is now 
in operation between Naples and Bologna. The train 
carries first- and second-class passengers, and leaves 
Napks daily at 10.10 a.m. It reaches Rome at 12.15 








p.m., covering the distance of 214 km. (134 miles) 
without a stop at an average speed of 102 km. (64 miles) 


per hour. The train leaves Rome at 12.25 p.m., and 
arrives at Florence at 3.35 p.m., covering the 319 km. 
(200 miles) in 3 hours 10 minutes at an average specd 
of 101 km. (63-1 miles) per hour, Finally, it leaves 
Florence at 3.40 p.m. and arrives at Bologna at 4.35 
p-m., covering the 97 km. (60-6 miles) in 55 minutes 
at an average speed of 106 km. (66-2 miles) per hour. 
The timing on the return trip is identical. whole 
journey from Naples to Bologna thus 
u 
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overall length is thus 62-5 . 
over the buffers, as already stated, is 62 4 
The maximum width is 2-92 m. (9-5 ft.) and the 
maximum height 3-75 km. (12-3 ft.) measured to the 
top of the root. The three coaches are carricd on four 
4-wheeled bogies as shown in Fig. 1 and 2, the inter- 
mediate bogies carrying one end of the intermediate 
and outer coaches as shown. The intermediate coach 
is joined up to the outer coaches by bellows. The 
weight of the complete train in working order, but 
without passengers, is 105 tons. The electrical equip- 
ment is designed for continuous-current operation at 
3.000 volts, and is controlled by pneumatically- 
operated contactors. The various units are operated 
by compressed air through the medium of electro- 

eumatic valves operating on a low-tension circuit. 

e control desks at each end of the train are exceed- 
ingly compact, and are provided with two handwheels, 
a detachable wheel for reversing, and a fixed whec! for 
forward control. The two controls are interlocked 
in the usual manner. The forward controllkr has a 
zero position, a starting position with all the rm sist- 
ances inserted and the motors in serics, and a number 
of other positions corresponding to various train spec ds. 
A ial acceleration relay, an automatic starting 
rc tor with electro-pneumatic control, and auto- 
matic interlocks ensure the automatic cutting-out of 
the ‘ing resistance s and the correct order of op: ning 
and closing the circuits, so that any possibility of 
incorrect operation is avoided. The automatic regu- 
lator referred to is controlled by the accelerating 
rclays, which can be operated in conformity with the 
various valucs of the maximum current required for 
acceleration, and provid«s for the possibility of hand 
control, in a similar manner to an ordinary control 
desk. There are six traction motors in all, having a 
total r of 900 h.p., there being two on each of the 
ome beaten amd one on each of the inner bogies. 

There is seating accommodation for 94 passengers, 
arranged as shown in Fig. 3, Plate V. The accommoda- 
tion consists of 35 seats for second-class passengers in 
the first coach, 35 seats for first-class passengers in the 
second coach, and 24 seats for secona-class pussengers 
in the third coach. Each coach is provided with a 
compartment for heavy luggage in addition to the 
usual light luggage racks. In addition to the driver’s 
compartment, the first coach contains a kitchen for the 
service of the whole of the passengers throughout the 
train. The second coach contains accommodation for 
the kitchen and train staff, and the third coach, in 
addition to the second driver’s compartment, contains 
a subsidiary kitchen with storage room for wines and 
minerals, a freight room with a capacity of 3 tons, 
and a ae for postal services. An equivalent 
train of the usual type, composed of a locomotive, 
guard’s van, two passenger coaches, a postal van and a 
restaurant car, would weigh about 300 tons, or nearly 
three times that of the electric train. 

As will be seen from Figs. 1, 2 and 8, apart from 
the aerodynamic form of the front, the wind resistance 
of the underside of the train has been given careful 
attention, and all avoidable projections have been 
eliminated throughout the length. The sides of the 
coaches converge slightly towards the roof and are 
perfectly smooth, the windows, with the exception of 
those serving the kitchens, are of the fixed glass type, 
and are almust flush with the outer surface of the coach 
bodies to eliminate eddy currents so far as possible. 
The bellows between the coaches are of the same 
cross section as the bodies, to avoid re-entrant angles 
at these points. The only appreciable projections 
are the emergency lamp brackets on the roof, the door 
steps, the hand grips and door locks, the gutters 
above the doors, the hooks for the route indicator on 
the front, the buffers, and the pantographs. To 
reduce the resistance of the latter as far as possible, 
they are built of tubular steel of approximatcly ellip- 
tical section. Each coach is fit with air recon- 
ditioning plant, consisting of a filter through which 
the air in circulation is passed, a fan of sufficient size 
to ensure 20 to 25 complete changes of air per hour, 
a heating system composed of electric resistances for 
winter conditions, and an air coolipg and humidifying 
plant tor use in summer. All the reconditiong plant 
is located below floor level, and is covered by the under- 








plating of the body, which descends to within 250 mm. 
(9 }f in.) from the rails. The various units are separated 
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by cross divisions forming a series of compartments 
to which access for inspection and maintenance is 
given by doors formed in the under surfaces of the 
coaches. Several of the compartments have their owa 
system of ventilation to avoid unfavourable conditions 
arising from the heat given off by the starting resist- 
ances, or excessive ionisation of the air resulting 
from the electric discharges of the electro-pneumatic 
contactors. The main air inlets to the reconditioning 
wap can be clearly seen in Fig. 1 on the first coach. 

e inlet is on the same side on the third coach, and 
on the opposite side on the second coach. 

Turning now to the constructional details, one of the 
two outer bogies, equipped with two traction motors, 
is illustrated in Fig. 4, Plate V. The axle bearings 
are of the roller type, and the axles are of chrome- 
nickel-molybdenum steel with a tensile strength of 
90 kg. per square mm, (54 tons per square inch) and 
a minimum elongation of 12 per cent. The wheels are 
1 m. (3-28 ft.) in diameter, the wheelbase is 3 m., and 
the weight of the bogie completely equipped is 1,175 kg. 
(2,685 Ib.). The power from the motors is transmitted 
to the wheels by a flexible transmission consisting of 
hollow shafts coupled to the wheels by laminated 
springs. The suspension of the dogie frame is of the 
usual type, consisting of a combination of leaf springs 
and helical springs as shown, and the oscillating beam 
on which the body rests is carried on inverted leaf 
springs. To damp out vibrations at high speed as 
much as possible, the various metal components of 
the suspension are separated by rubber pads. The 


openings into which the air is drawn for the ventilation 
of the motors are clearly visible in Fig. 4. The air 
ducts are connected to the motors by joints of the 
bellows type, as shown, and register at their upper 
ends with openings in two trunks formed in the body 
understructure, the air being drawn into the trunks at 
a point where it is relatively free from vortices and 
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where there is little dust. The inner bogies, one of 
which is illustrated in Fig. 5, are of the same general 
dimensions as the outer bogies, and have the same 
wheelbase. As already stated, they are provided with 
only one traction motor, and the oscillating beam on 
which the body is carried is not located centrally 
between the axles, as in the outer bogies, but is 
nearer to the non-driven axle. The weight of the 
inner bogies is 8,650 ky. (19,030 Ib.), including the 
motor. oth bogies are equipped with pneumatic 
brakes operating on all four wheels, and in addition, 
the outer bogies only are equipped with hand brakes. 
The brake rigging can be seen on both bogies in the 
oe me reproduced in Figs. 4 and 5, and it will 
noticed from Fig. 4 that the hand gear is operated 
by a horizontal shaft terminating in a sprocket. This 
sprocket engages with a gear wheel keyed to a shaft 
provided with a right- and left-handed thread, and the 
nuts on this shaft are coupled to the upper ends of the 
brake levers by slotted links, the levers sliding through 
the slots when the pneumatic brakes are operated. 
It may be mentioned that the air pipes to the brake 
cylinders are provided with a relief valve controlled 
by an electro-pneumatic relay. A mercury interrupter 
of the centrifugal type is inserted in the electric 
circuit, and so long as the speed of the train is main- 
tained in excess of about 45 km. per hour (27 miles 
per hour), the interrupter remains closed, and maxi- 
mum pressure can be maintained in the brake cylinders. 
Should the speed fal) below this value, the interrupter 
opens and, in turn, allows the relief valve to open 
sufficiently to prevent the wheels being locked. 

The construction of the coach bodies, illustrated in 
Figs. 6 to 10, is of exceptional interest. The basic 
principle of the design has been to secure an approxi- 
mately tubular structure, which was considered the 
most suitable form to resist the superimposed stresses 





with a minimum of weight. The principal function 








Front View or CoMPLETED TRAIN. 


of the structure is to act as a beam spanning the 
bogies, but in designing this beam, consideration had 
to be given to its subsidiary functions, such as accom- 
modating the auxiliary apparatus mounted on the 
coach in the most convenient manner, and forming the 
base for the floor of the coach. These subsidiary 
functions largely determined the form taken by each 
of the components constituting the complete structure. 
Five principal considerations were involved in the 
design; the weight, the cost of the materials employed 
and of their fabrication, durability, facilities for carry- 
ing out repairs, and facilities for carrying out the 
nece train servicing. Two types of steel were 
employed in the structure, either in sheet or profile 
form, both having a tensile strength of 45 kg. to 50 kg. 
per square mm. (27 tons to 30 tons per square inch). 
One steel has, however, an elongation of 16 per cent. to 
18 per cent., and the other an elongation of 20 per cent. 
to 23 per cent., the higher-grade material being em- 
ployed for those members which, on account of their 
form, had to be worked cold. In general, the strvsses 
to which every member of the structure would be 
subjected were carefully worked out with a view to 
reducing the weight to a minimum without the sacrifice 
of safety. Electric welding was employed throughout 
in building up the body, are welding being used, with 
a few exceptions rendered necessary by questions of 
assembly, for uniting the profile sections, and resist- 
ance wc lding for uniting the panels to the main struc- 
ture. The whole body can be considered as being made 
up of four principal elements, comprising the frame, 
the external sides and the roof, and subsidiary elements 
comprising the transverse divi:i ns and internal sides, 
and the flooring. As will be clear from Figs. 7 
and 9, which show the construction of one of the outer 
coaches, the frame is composed of four main longitudinal 
members of considerable depth, consisting of two 





inner and two outer members. The sides of the 
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ASSEMBLY 


coach are attached to the outer longitudinals, as shown 
in Fig. 9, and the inner and outer longitudinals on 
each side are bridged by a series of cross members, as 
shown in Fig. 7. The cross members form the sup- 
ports for the floor of the coach. At the front end of the 
frame, shown in Fig. 9, the inner longitudinals are 
extended at a lower level to line up with the cross 
beam which carries the brackets resting on the outer 
bogie. The beam is hollow, and serves as a reservoir 
for the compressed air necessary for operating the 
brakes and for other services. This beam cannot be 
seen in Fig. 9, as it is too far back. The front of the 
coach has a considerable overhang over the bogie, as 
shown in Fig. 1. It will be observed from Fig. 6 that 
the arrangement of the brackets resting on the bogie 
is different at the two ends, due to this overhang in 
the one case. The brackets at the left-hand end in 
this illustration, that is at the front end of the coach, 
cannot be oo seen, but it will be observed that the 
two outer brackets are formed in the outer plating. 
The inner bracket is welded on to the beam referred to 
in a-somewhat similar manner to the bracket at the 
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opposite end of the coach, although, as stated, the 
beam is lower at the leading end. As the continuity 
of the frame is interrupted beyond this point, the 
structure forming the stairway, shown in Fig. 10, in 
front of the side walls, is of very strong section. Beyond 
the beam, the outer longitudinals are extended and 
terminate in the buffer brackets, the inner longitudinals 
being also extended and widened out to form a com- 
partment in which are located electric and pneumatic 
couplings for use in the event of additional coaches 
being attached to the train. The opening giving access 
to these couplers, clearly visible in Fig. 7, is normally 
closed by a door, as shown in Fig. 8. The form of the 
underplating is clearly shown in Fig. 6, and this view 
also shows the rear-end structure, with the brackets, 
which extend down through the framework of the 
inner bogie and rest on the oscillating beam already 
referred to. The brackets can be seen more clearly 
in Fig 9, which also shows the rear end of the frame. 
It will be observed that there are three brackets, of 
which the two outer brackets, of cast-steel, are riveted 
to the end beam of the frame, The central bracket,-of 





fabricated steel, is welded to the end beam. This 
bracket is coupled to the oscillating beam of the bogie, 
through a pivot bearing, through which the tractive 
effort is transmitted, while the two outer brackets make 
contact with the beam through the medium of bronze 
shoes. Both ends of the frame of the intermediate 
coach are generally similar to the inner end of the 
frames of the outer coaches, the centre brackets being 
narrower to enter the space between the webs of the 
brackets on the outer coach frames, so that both 
coaches can pivot on the same pin, and the two outer 
brackets at each end being closer together, so that their 
feet can rest on the oscillating beams between the 
outer brackets on the end coaches. The form of the 
coach sides can be seen in Fig. 10. The framing is 
made up of light steel members, made from folded 
3-mm. plate, welded together. The outer plating is 
1-5 mm. in thickness, and is welded to the framework 
at numerous points. Each side is about 15 m. 
(52-2 ft.) long by 2 m. (6-56 ft.) high, and weighs 
765 kg. (1,683 Ib.). The form of the roof can also be 
seen in Fig. 10, as well as in Figs. 1 and 2. The portion 
of constant section, seen in Fig. 9, has a length of about 
19 m., and weighs 1,240 kg. (2,728 lb.). As in the 
case of the carriage sides, the roof consists of plating 
welded to a framework made up of light folded steel 
members. 

On completion, the coaches composing the train were 
subjected to static loading, equivalent to the full 
service and passenger loading, plus six persons standing 
per superficial square metre. With this loading, the 
maximum deflection of the framework was only 8 mm, 
(4% in.), and on removal of the load, the structure 
returned to its original form. On the subsequent 
trial run, a maximum speed of 175 km. per hour 
(109-3 miles per hour) was attained. At a later date, 
on a trial made with a view to studying the effect of 
high speeds on the train and permanent way, a maxi- 
mum speed of 192 km. per hour (120 miles per hour) 
was reached. 








ANNUALS AND REFERENCE BOOKS. 


South and East African Year Book and Guide, 1938. 
—tThis well-known annual, which is edited by Mr. G. 
Gordon Brown, F.R.G.S., for Messrs. The Union-Castle 
Mail Steamship Company, Limited, 3, Fenchurch- 
street, London, E.C.3, is now in its 44th edition. As 
heretofore, the volume is divided into five main sections, 
devoted to South Africa; East Africa; Mauritius ; 
general information, statistics and regulations; and 
the fauna of South and East Africa. A 64-page 
atlas of coloured maps, by Messrs. John Bartholomew 
and Sons, Limited, is included. The book contains 
an immense amount of detailed information on the 
history, geography, climate and topography of South 
and East Africa, and on such subjects as immigration, 
land laws, agriculture, industries and manufactures, 
cattle rearing, afforestation, sea fisheries, and mining 
and minerals. All the chief towns are described, and, 
in most cases, a street plan is also given. The volume 
will be found of great value not only to intending 
immigrants and travellers, but also to merchants and 
exporters, as data regarding local weights, measures 
and currencies, income-tax regulations, licences and 
stamp duties, and postal and telegraphic regulations 
are included. Moreover, the index, which comprises 
upwards of 4,000 place names, constitutes a gazetteer. 
The price of the volume is 2s. 6d. net, or 3s. post free 
in the United Kingdom, and 3s. 3d. elsewhere. 

Garcke’s Manual of Electrical Undertakings.—It is 
extraordinarily difficult to say anything new about 
Garcke’s Manual of Electrical Undertakings, the fortieth 
edition of which has recently been published by Messrs. 
the Electrical Press, Limited, 13 to 16, Fisher-street, 
Southampton-row, London, W.C.2, at the price of 
37s. 6d. net. Those who already know and consult 
this useful work of reference may be assured that per | 
will find it as useful as ever, and those who are sti 
ignorant of its contents may be informed that in it are 
contained full financial, technical, commercial, and 

neral information about 3,240 electrical undertakings. 
This information is collected under seven headings : 
Progress of the year and statistical analysis, electric 
supply and traction, manufacturing and miscellaneous, 
Dominions and British Possessions, electrical con- 
tractors, directors and officials, with, finally, a short 
summary of accounts that have been received while 

oing to press. As this publication has now completed 
four decades, we may, perhaps, be allowed to con- 
gratulate the editor, Mr. F. C. Garrett, on his pains- 
taking work. It is no light task to collect such a 
quantity of miscellaneous information from so large 
a number of sources, but Mr. Garrett does it success- 
fully. How great that success is is shown by the fact 
that Garcke is very seldom tried and found wanting. 
To attain such a result proves the possession of excep- 
tional qualities and must have meant a great deal of 
hard. work. It is clear enough that the electrical 
industry continues to expand. The. capital invested 
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mereased by 28,092,6611. to 1,063,228,838/., in spite 
rev ‘co a poe semen om the | 7 — have received from the Department of Overseas 
+ wection, where it was 30,012.2411. this being | -°4° 35, Old Queen-street, London, 8.W.1, particulars 
supply se ’ , gy wey ’ - MZ\of the undermentioned tenders, the closing dates of 
offset by decreases of 4,027,4431. in the traction and | which are stated. Details may be obtained on applica- 
472,8501. in the manufacturing sections. The average | tion to the Department at the above address, quoting 
dividend paid was 6-07 per cent., an increase of | the ref umbers given. 
0-4 per cent. over that of the previous year. Wehave! Storage-Water Tank, 9,600-gallon, preased-steel plate. 
only two criticisms to make. In the table on page 17, | Municipality of Port Elizabeth, South Africa ; March 10. 
giving the load connected to undertakings during the | (T.Y. 16,508/38.) 


period 1909 to 1920-21, the basis chosen is the 30-watt | T'ubular-Steel Ladders, 100. Union Tender and Supplies 
(T. 16,515/38.) 


TENDERS. 








lamp. It would not be difficult to convert this to the | Board, Pretoria; March 3. 

more usual kilowatt:, and the change would make| D . Dutch and knuckle-type, ratchets with 

comparison with later figures easier. Moreover, no | hook, 5-ft. steel » . and draw vices with ratchets 

figures for 1921-22 seem to be included in either set |#%d keys. Union Tender and Supplies Board, Pretoria ; 

of tables, neither are figures for 1923-24 available. Mares 4. (T. 16,616/38.) : ; 
Almanacs and Calendars.—We have received monthlv Stone-Drying, Mizing and Handling Plant, with 


electric motors, conveyors, hoists, weighi: a 
storage bins, &c., at N’Dabeni site, Matt le a 
Province. City of Cape Town, March 28. (T. 16,348/38.) 


tear-off calendars from Messrs. The Wellman Smith | 
Owen Engineering Corporation, Limited, Victoria 
S:ation House, Victoria-street, London, 8.W.1 ; Messrs. Complete Sewage-Pumping Plant.—With reference to 
Peckett and Sons, Limited, Atlas Locomotive Works, | the call for tenders, on the part of the Egyptian Public 
Bristol ; Messrs. Facsimile Letter Printing Company, | Works Department, Cairo, for plant for the Kafr Farouk 
Limited, 10-14, Macklin-street, London, W.C.2 ; Messrs. | awa aaeng Gea. referred to on page 38, ante, 
Wellworthy Piston Rings, Limited, Radial Works, Lym- | W¢ 20w learn that the closing date has been advanced 
ington, Hants; Messrs. Ransomes and Rapier Limited, from February 2 to March 2. (T. 16,077 /38.) 
Waterside Works, Ipswich ; and Messrs. Harland and| Condenser Plates and Tubes, comprising two condenser- 
Wolff, Limited, Belfast. —Daily tear-off calendars have | t¥be plates, two condenser sagging plates, 5,600 condenser 
come to hand from Messrs. 8. 8S. Stott and Company, cubes ond Soo eees ae. Saiane Clty Eestale 
. ‘ , - Light Company, Limited, Brisbane, Queensland, Austra- 
Laneside Foundry, Haslingden, Rossendale, Lancs ; 


Ml Ravbestos Bel fimited. A rae lia; February 28. (T.Y. 16,652/38.) 
Messrs. Raybestos-Belaco, Limited, Asbestos House,| 7), .4:. Deep-W P. ' “te 1 : 
Southwark-street, London, 8.E.1; and Messrs. The | x, a = - SaeeS of Sonal, 


; . an sron and Haedo in the Province of Buenos Aires. 
Davenport Engineering Company, Limited, Bradford. | Argentine Sanitation Works De mt. A call for 
—Messrs. Liverpool Marine Appliances, Limited, Cunard | tenders was issued in May, 1937 (T. 2,580) but we now 
Building, Liverpool, have sent us daily refills for their | learn that fresh tenders, to the original gon 
desk calendar.—A handy pocket propelling-lead pencil | “re invited. Closing date, February 14. (T. 23,748 /37.) 
has been sent to us by Messrs. Automatic Telephone and | 
Electric Company, Limited, Strowger Works, Liver- 
pool, 7.—Messrs. Welin-Maclachlan Davits, Limited, 
4525, Grand Buildings, Trafalgar-square, London, W.C.2., | 
have sent us weekly refills for their desk calendar. 
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No. 787. Gasoline Surveys for 1935 and 
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1936. By P. V. Rosewarne and H. McD. CHANTLER. 
Ottawa: Department of Mines and Resources. [Price 
| 25 eents.} 
LAUNCHES AND TRIAL TRIPS. | Contributo al Calcolo delle Intelaiature Ricol di Mura- 
* Aconcaeva.”—Single-screw passenger and cargo| ‘ura. Determinazione delle Sollecitazioni in Alcuni 
motorship ; double-acting, two-stroke Burmeister and Cast Speciali. By Enrico pet Piano. Bologna: 
Wain Diesel engine. Launch, December 14, 1937. Nicola Zanichelli. 


Built | @melins Handbuch der anorganischen Chemie. Edited by 

the Devurscuen CHEMISCHEN GresELLscHAFT. No. 8. 

Part C. Section 1. System-Nummer 59: Lisen. 

Hérteprifverfahren. Berlin: Verlag Chemie, G.m.b.H. 

[Price outside Germany, 18.75 marks.] 

| Notes on the Factories Act, 1937. Norwich: Norwich 
Union Fire Insurance Society, Limited. [Free.] 

The Journal of the Iron and Steel Institute. Volume 

CXXXVI. ited by K. Heaptam-Mor.ey. London : 
Offices of the Institute. 


Main dimensions, 410 ft., by 58 ft., by 33 ft. 9 in. 
by Messrs. Nakskov Shipyard, Limited, Nakskov, Den. | 
mark, for Messrs. Compania Sud-Americana de Vapores, | 
Valparaiso, Chile. 

“ Cortaré."’—Single-screw passenger and cargo motor- 
ship; two-stroke, double-acting Burmeister and Wain 
Diesel engine. Trial trip, December 19, 1937. Main 
dimensions, 410 ft., by 58 ft., by 33 ft. 9 in. Built by 
Messrs. Nakskov Shipyard, Limited, Nakskov, Denmark, 


a Sud-Americana de Vapores, The Printing and Allied Trades Research Association. 
chy yl ! Technical Paper No. 2. A Constant-Humidity Room. 
Bassano.’-—-Single-screw cargo steamer for the By Drs. J. A. V. Farrprorser and V. G. W. Harrison. 


North Atlantic service ; triple-expansion engine working 
in conjunction with a Bauer-Wach exhaust turbine. 
Trial trip, December 29. Main dimensions, 419 ft. 6 in., | 
by 55 ft. 6in., by 28 ft. 3in. Built and engined by Messrs. 
Swan, Hunter, and Wigham Richardson, Limited, 
Neptune Works, Neweastle-upon-Tyne, 6, for Messrs. 
Wilson Line, Limited, Hull. 

“ Barrisa Secvarrry.’’—Single-screw oil-tank motor- 
ship; single-acting, four-cycle, crosshead-type six- 
evlinder Diesel engine. Trial trip, December 29. Main 
dimensions, 463 ft., by 61 ft. 6 in., by 34 ft. Built and 


London : Offices of the Association. [Free to members.] 
l’roceedings of the Staffordshire Iron and Steel Institute. 
Edited by E.C. Rotiason. Session 1936-37. Volume 
LILI. Birmingham : Offices of the Institute. 
| The Ohio State University. Engineering Experiment 
Station. Bulletin No. 97. Wearing Properties of Some 
Metals in Clay Plant Operation. Part I. Pug Mill 
Knives, Muller Tires, Runner Plates, Screen Plates. 
| By A. H. Drerxer and J. O. Evernartr. Columbus, 
Ohio, U.8S.A.: Engineering Experiment Station, The 
Ohio State University. [Price 30 cents.) 


engined by Messrs. Harland and Wolff, Limited, Govan, 


Glasgow, to the order of Messrs. British Tanker Company, | 


Limited, London 

* Umernt.”—Twin-secrew passenger and cargo steamer 
for the Natal Line Service; triple-expansion engines 
working im conjunction with Bauer-Wach 
turbines. Launch, January 17. Main 
468 ft., by 61 ft. 3in., by 35 ft. 6in. Built and engined 


by Messrs. Swan, Hunter, and Wigham Richardson, | Tecnica 


Limited, Walker, Newcastle-upon-Tyne, 6, to the order of 
Mesers. Bullard, King and Company, Limited, London. 








Rovat Arrowautrcar Sociwsty Reception. 


exhaust | 
dimensions, | 


| 


| 


aunual reception of members and guests of the Royal | 


\eronautical Society was held at the Science Museum, 
South Kensington, on Wednesday, January 19. The 
members and guests were reeeived by Mr. F. Handley 
Page, C.B.E., F.R.Ae.S., vice-presicent, and Mrs. Handley 
Page, and were subsequently entertained by demon- 
strations of television and by the exhibition of cine- 
matograph films. One of the latter, shown 
courtesy of Mesars. Shell-Mex, Limited, illustrated, in a 
very simple and effective manner, the action of a petrol 
engine and a compression-ignition engine, and another, 
produced by Captain Liptrot, Messrs. British Movietone- 
news and Messrs. British Paramount News, showed a 
number of very unusual types of aircraft, some of which 
did not succeed in leaving the ground. The aircraft 
ilustrated included several types of helicopters, a machine 
in which the wings resembled a paddle wheel, three- 
wheeled machines, tailless, steam-driven, and 
uncommon ty The exhibits in the Timber Research 


by the | 


| Department of Scientific and Industrial Research. 
esearch 


Repor: 
of the Road R Board, with the Report of the 
Director of Road Research, for the Year Ended 31st 
March, 1937. London : .M. Stationery Office. 
[Price 3s. net.] 

Calvert's Mechanics’ Year Book for 1938. Incorporating 
Calvert's Mechanics’ Al k. Manchester: William 
Endsor and Com y. [Price 6d. net.] 

del Freddo e Crioscopia. By Pror.-Inc. 

Giovanni Cicatrt. Bologna: Nicola Zanichelli. 











Firty Years or THE Dunior Tyrre.-—Although 


The | primarily intended for demonstration purposes to the 


trade, the cinematograph film entitled “‘ Jubilee,” 
roduced by Messrs. Troken Rubber Company, Limited, 

irmingham, by recording in its early part the genesis 
of that invaluable contribution to transport, the pneu 
matic tyre, may rank as a piece of engineering history. 
The film, which was exhibited for the fizst time on Monday, 
January 24, in the hall of the Royal Empire Society, 
London, shows very effectively the early stages of the 
invention, which was patented on July 23, 1888, viz., 
fifty years ago, and then goes on to illustrate the manufac- 
turing processes of the very varied products of the firm. 


| The sources and handling of the raw materials, rubber, 


other | 


Exhibition and the Atom-Tracks Exhibition, now being | 
shown at the Museum, were also open to inspection by 
the visitors, by the courtesy of the director, Colonel 
F. FE. B. Mackintosh, D.8.0. 





| 


latex, cotton, are illustrated, and the debt owed to the 
engineer is convincingly shown by a wide range of 
machines. In this respect, indeed, the film is truly 
informative, and the skilful way in which technical 
matter is introduced among attractive commercial 
publicity is a matter on which Messrs. Dunlop may be 
complimented. We understand, however, that the film 
will cut down when shown to the general public, and 
presumably the technical interest will then suffer, but 
when available at a trade display it is well worth the 
attention of the engineer 











CONTRACTS. 


Messrs. Marryat anp Scorr, Lomrenp, 75, Clerken- 
well-road, London, E.C.1, inform us that Messrs. THos. 
Cook anp Sons, Liwrrep, Boulac Engineering Works, 
Cairo, who are their representatives in Egypt, have 
secured the contract for the complete lift installation at 

ia Sanatorium, comprising seven automatic 
machines and em i the latest Leveltric Vernier 
drive. The lifts be British made throughout. 

Messrs. Ransomes, Sos anp Jerrentes, Loortep. 
Orwell Works, Ipswich, who recently completed an 
order for 18 trolley-omnibus chassis for the Rangoon 
Electric Tramway and Supply Company, Limited, have 
now received a t order for similar chassis for 
delivery in 1938. As in the previous case, the bodies 
will be built in Burma. 








PERSONAL. 


Messrs. Duncor Plantations, Limrrep, and Mzssks. 
Tus Lowmer anp Trinsmpap Lake AspHALT Company, 
Loarep, have signed an agreement for the promotion 
and laying of Semtex plastic rubber flooring. This wi! 
be rtaken by a jointly-owned Company, MEssrs. 
Semrex, Loarep, Steel House, Tothill-street, London, 
8.W.1, to whom all inquiries should be addressed. 

Messrs. Perrers, Lrrrep, Yeovil, have recent!) 
launched a new sales campaign, and the first distributors 
under the scheme, Messrs. WorkMaN, REED AND 
Company, Lnoarep, opened new premises, including « 
well-lighted showroom, at 100, Victeria-street, Bristol. 
They will cover the counties of Gloucestershire, Somerset 
shire, Devon and Cornwall for the sale of Petter oil engines 

Mr. H. F. Summers has been appointed assistant 

rivate secretary to the Minister of Health, Mr. H. J. 


YAN, private secretary to the Parliamentary Secretary 
to the Ministry of Health, and Mr. A. E. Hickrysotuam, 


rivate secretary to the Secretary to the Ministry of 

ealth. 

A Superintending Committee, consisting of directors 
and officers of the London and North Eastern and London 
Midland and Scottish Railway Companies, has been 
formed to control the jointly-owned locomotive-testing 
station, which it has been decided to construct at Rugby. 
The chairmanship of the Committee will be held in 
alternate years by a representative of each of the two 
companies, and Mr. A. K. McCosu, a director of the 
L.N.E.R., has been elected chairman for 1938. Mr. 
O. H. Corsiz (L.N.E.R.) and Mr. G. Morton (L.M.S.R.) 
have been appointed, respectively, secretary and accoun 
tant of the Committee. The design, construction and 
management of the plant will be under the contro! of 
the ment Committee, consisting of the Chiet 
Mechanical Engineers of the two Companies. Mr. R. ©. 
Bonp, formerly assistant works superintendent, Crew: 
Locomotive Works (L.M.S.R.) has been appointed 
superintending engineer. 

Mr. J. N. St. Georce Curwen, Papcastle, Cocker 
mouth, has joined the Board of Messrs. Workington Iron 
and Steel Company, Limited, Workington. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—As was expected, Sheffield’s output 
of steel last year constituted a record. According to 
official statistics, production exceeded 1,700,000 tons, 
as compared with 1,600,000 tons in 1936, 1,400,000 tons 
in 1935, 1,200,000 tons in 1934, and 878,000 tons in 
1913. As more melting plant is being installed, the output 
for the current year may exceed that of 1937. Alread) 
many works report record tonnages for the past few 
weeks. The foregoing statistics do not indicate the 
value of the steel produced, but as Sheffield specialises 
in high-efficiency materials, it can be taken for grante«| 
that last year’s output was also a record in value 
Inquiries at all the big works reveal a highly satisfactor) 
state of affairs. Orders are numerous, and more than 
sufficient to cover expiring contracts. The possibility 
of a slump is discounted. requirements of steel 
and engineering products are expanding, Sheffield Cham- 
ber of Commerce having received some interesting 
inquiries from the Argentine, Australia, Uruguay, 
Portugal, and New Zealand. The raw and semi-finished 
steel branches are operating to capacity. Producers 
have ordered supplies of pig-iron and hematite for 
many months ahead. There is a good demand for 
structural steel, while the call for wire ropes has improved 
considerably. Requirements of steel-making alloys 
are well in excess of a year ago. Rolling-mill and forge 
masters have no surplus plant at their disposal an 
foundries are operating to capacity. There is a good 
market for reconditioned machinery. Export business is 
considerable. Among the lines in demand are rolling mills. 
engines, pumps, generating sets, boilers, and machine 
tools. Railway and tramway trackwork made of 
manganese steel is in steady request. The demand 
for agricultural machinery and parts is becoming 
greater. The special steel branches are actively em- 
ployed. Business is good in automobile steel and 
parts, and in heat- and acid-resisting steels. Business 
in all types of tools has been maintained. Engineering 
trade requirements of hacksaws and blades, twist drills. 
and small tools generally are substantial. Fine-measuring 
tools are 4 progressive section. 

South Yorkshire Coal Trade.--Business on export 
account has undergone little change. Inquiry for forward 
delivery is slow in developing. Foreign buyers show 6 
disposition to hold off the market. Best South Yorkshire 
hards are in steady request, while washed singles and 

















JAN. 28, 1938.] 


ENGINEERING. 


93 








smalls are in short supply. Bunker coal is a naps 
line, but coke is firm, most grades being in short _ 
There is a good inland demand for steam coal, and he: 
trial needs continue heavy. Smalls are in strong dune 
by electricity works. The house coal market has a 
healthy tone. Quotationsare: Best hand picked branch, 
288. to 298s. 6d.; best South Yorkshire, 25s. 6d. to 
278. 6d.; best house, 22s. to 24s.; best kitchen, 19s. 6d. 
to 2ls.; best Derby selected, 24s. 6d. to 258, 6d.; best 
Derby seconds, 22s. to 24s.; best Derby brights, 20s. 6d. 
to 228.; best large nuts, 19s. 6d. to 20s. 6d.; and best 
kitchen nuts, 188. 6d. to 19s. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MippLesBrover, Wednesday. 


The Cleveland Iron Trade.—There is ample supply of 
Cleveland pig, and merchants, in some cases, are not 
taking all the iron offered against contracts overdue for 
completion. Changed conditions are due to imereased 
inake and to continued use of foundry iron purchased in 
other producing districts at home and abroad during the 
period of acute scarcity of local brands. Second-hands 
have command of more Cleveland pig than for a con- 
siderable time and are not disposing of their holdings 
quite so readily as could be desired. North Eastern 
foundry owners zee prefer Cleveland iron have dis- 
continued purchasing Continental products. Home 
make of foundry gig now promises to meet requirements 
of the future. Stabilised prices of Cleveland pig are 
based on No. 3 quality at 109s. delivered to firms within 
the Tees-side zone, 5s. rebate to customers who 
undertake not to purchase foreign iron, and some business 
for near supply has been put through on those terms. 

Hematite.—There is a steady home trade in East Coast 
hematite and a few export sales have been made. Pro- 
ducers are regularly meeting the heavy calls of their own 
consuming de mts and their extensive contract 
pie onan erchants are handling a fair amount of 
tonnage experience no difticulty in obtaining supplies 
sufficient for the needs that arise. Fixed pulles alaaue- 
ernee by No. 1 grade of iron at 133s. delivered to areas in 
the North of England, less 5s. rebate to loyal customers. 

Basic.—The heavy call for basic iron for needs of local 
steel works is adequately covered. Occasional imports 
continue, but the bulk of the supply is from consumers’ 
adjoining furnaces, the whole of the out; of which is 
reserved for local use. Nominally the price of Tees-side 
basic iron is 100s. 





Foreign Ore.—New business in foreign ore is still 
confined to purchases of occasional small lots on terms 
that are not ascertainable, but consumers are well placed 
as regards supplies and have large contracts to draw 
against. Imports continue regular and heavy. 


Blast-Furnace Coke.—Distribution of Durham blast- 
furnace coke meets consumers’ huge requirements. 
Customers are extensively bought and market transac- 
tions are little heard of. Recognised values are at the 
equivalent of good medium qualities at 36s. delivered to 
Tees-side works. 

Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel have a lot of work 
on hand. Buyers of several commodities are less persis- 
tent in their efforts to negotiate than they have been, and 
manufacturers welcome the pause as it affords them 
opportunity to overtake commitments. Steady deliveries 
of home-made steel semies, with maintenance of imports 
of Continental material, now meet actual current needs 
of re-rollers, who, however, wish to accumulate a little 
stock and continue to call for larger supplies. Business 
in galvanised sheets, particularly for export, has shrunk 
considerably. Delivery demands for fini steel are 
unabated. Home buyers are still in the market and 
overseas inquiries show some improvement. Among the 
principal market quotations for home trade are :— 
Common iron bars, 131. 58.; steel bars, 11/. 188.; soft 
steel billets, 71. 178. 6d.; hard steel billets, 91. 28. 6d. ; 
steel ship rivets, 15. 2e. 6d. ; steel constructional rivets, 
16l. 58.; steel boiler plates, 111. 188.; steel ship, hee 
and tank plates, 111. 8. ; steel angles, 111.08. 6d.; steel 
joists, 11. Os. 6d.; tees, 12/7. Os. 6d.; heavy sections of 
steel rails, 107. 2s. 6d.; fish plates, 141. 28, 6d.; black 
sheets, No. 24 gauge, 151. 15s. ; and galvanised co: ated 
sheets, No. 24 gauge, 187. 10s. For export, black ts 
are 14l. and galvanised sheets 16/. 15s. 


Serap.—Heavy' steel scrap continues in good demand 
at market values of 698. 6d. for No. 1 and 
67a. 6d. for No. 2 quality, but most other commodities 
are rather slow of sale, consumers being well covered. 
Machinery metal is quoted 90s.; heavy cast iron, 85s. ; 
and light cast iron, 62s. 6d. 


Blast-Furnacemen’s Wages.—The ascertainment, under 
the new-scale agreement between the Cleveland iron- 
masters and the National Union of Blast-Furnacemen 
for the three months ending December 31 last, was issued 
this week, and intimates that all basic and bonus rates of 
pay to Cleveland blast-furnacemen and to coke-oven 
workers will be increased by 5 per cent. commencing 
February 6 next. 








Tue Universtry or GLascow.—Professor William 
John Goudie, D.Sc., M.I.Mech.E., A.M.Inst.C.E., who 
has been James Watt Professor of the theory and prac- 
tice of heat engines in the University of Glasgow since 
the Chair was founded by the Institution of Engineers 
and Shipbuilders in Scotland, in 1921, is retiring at the 
end of the present session. 





NOTES FROM THE SOUTH-WEST. 
Carpury, Wednesday. 

Welsh Coal Trade.—Very favourable conditions ruled 

on the Welsh steam-coal market during the past week. 

Collieries remained fully occupied in completing deliveries 

under standing contracts, and consequently t the amount 

of coal on offer was restricted. A moderately good 


inquiry circulated, but operators had great difficulty in| Branch 


covering their needs in view of the heavy forward commit- 
ments producers generally had already entered into. 
The representatives of South Wales pitwood importers 
Lo | visited Lisbon to negotiate a new ey ment 
with Portugal returned to Cardiff early in week. 
They announced that had renewed contracts for 
the of about 200,000 tons of Portuguese pitwood 
for the Wales mines for delivery over 1938. Since 
ry signing of the first voluntary agreement in 1935 
the t, South Wales has about 
278,000 tons of pitwood from Portugal perannum. Some 
inquiries were a a foreign electricity works. 
These included video works for between 
60,000 tons and 70,000 tons of sized coals for shipment 
over February—November and also a cargo of best large 
—~== delivery, the Alexandria and a North French 
for about 20,000 tons each of sized coals, and the 


large coals sparingly available and recent 
prices were —, q ple of the 
inferior large were freely o . but the 
tone remained . The washed small sorts remained 
extremely difficult to secure over several months . 
and were conceded for the occasional small 
lots a on the market. kinds were 


Cokes were in 
patent fuel and pitwood were An” 

Iron and Steel Trade.—Steady conditions ruled in the 

i es of South Wales and 

last week. Works are still 
engaged business in hand, and although yer 
demand is of a more limited nature, ‘orders are sufficient 
to provide regular employment for a good while yet. 


request, while 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—While the heavy side of the 
Scottish steel trade is fully occu there is still a decided 
quietness in new business. ler books represent a 
considerable tonnage thus ensuring a steady run for some 
months and it is well known that there are quite a 
number of important contracts still to plaee which will 
mean a decided addition to the amount of material 
required this year. In the black-steel sheet-trade a 
certain amount of quietness prevails at some works as 
the home trade, on which so much dependence has been 
placed recently, has become somewhat quieter and 
export business has been the target for very severe 
outside competition. In order to stimulate the demand 
it was d at the end of last week to reduce the 
export prices of both black and galvanised sheets by 


20s. per ton. For black sheets, No. 24 gauge, the price 
is now 14/1. per ton, f.o.b. for markets other than South 
Africa, Rh ia, N and, Canada and the Irish Free 


State, the prices for which remain unchanged. For 
galvanised corrugated sheets, No. 24 gauge, the price is 
now 16l. 158. per ton, f.o.b. for all markets other than 
those mentioned above, and, in addition, India and 
New Zealand, for which prices are fixed by the Oriental 
Steel Company, London. The owing: aap 
the current quotations for the home market iler 
plates, 11/. 18%. per ton; ship plates, 11/. 8%. per ton ; 
sections, 11/. 0s. 6d. per ton; medium plates, 13/. per 
ton; black-steel shecte, No. 24 gauge, in minimum 4-ton 
lots, 151. 158. per ton ; and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 181. 10s. per ton, 
all deliv: at Glasgow stations. 

Malleable Iron Trade.—There has been no change in 
the state of the malleable iron trade of the West of 
Scotland since last rt and a quiet tone prevails at 
most of the works. rolled steel bars, however, are 
quite active and makers have a heavy tonnage on order 
and are assured of a steady run. The market prices are 
as follows :—‘‘ Crown " bars, 131. 58. per ton for home 


delivery and e ; re-rolled steel bars, 11/, 18s. per 
ton for home delivery, and 11/. 15s. per ton for export ; 
and No. 3 bars, 12/. 15s. per ton, and No. 4 bars, 131. 5s. 


per ton, both for home delivery. 

Scottish Pig-Iron Trade-In the pig-iron trade of 
Scotland the ition has not varied and producers are 
still faced with a very constant and steady demand for 
deliveries against contract. Home consumption is on a 
very large scale. The following are the current quota- 
tions :—Hematitie, 6/. 1$¢. per ton, and basic iron, 
5l. 7s. 6d. per ton, both delivered at the steel works ; 
and foundry iron, No. I, 6l. 0s. 6d. per ton, and No. 3, 
51, 188. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, January 22, amounted to 78 tons. . Of 
that total 38 tons went overseas and 40 tons coastwise. 
During the corresponding week of last year the figures 


| were 149 tons overseas and 30 tons coastwise. 


Wages in the Pig-Iron Trade Increased.—Intimation 


has just been made by Messrs. Kerr, MacLeod, and 


Macfarlan, C.A., Glasgow, that having examined the 
certified returns of the employers for the months of 
October, November and December, 1937, they certify 
that the average net selling price brought out is 
5l. 158. 9-193d, per ton. This means that there will be 
an increase of 7 per cent. inthe basiswages of the workmen 





NOTICES OF MEETINGS. 


Nortu-East Coast INstTiIruTION oF ENGINEERS AND 
SHIPBUILDERS.—To- night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘ Diesel- Varia,” by Mr. G. J. 
Lugt. 

IxsTiTUTION oF MEcHANICAL EnGingrers._—Midland 
: To-night, 7 p.m., The Midland Institute, Para - 
dise-street, Birmingham. Joint Meeting with the Bir- 

and District Association of Tux Instrrution 

Ivi. Encrvgers and the South Midland Centre of 
Tw Instrrution oF ELECTRICAL — Lecture : 

“The Work Fal the Civil, a Electrical 
Engineer in Development of British Empire 
Houten by Ms. H. A. Lewis-Dale. Hast Midland « 

: To-night, 8 p.m., The University oa 

Shakespeare-street, Nottingham. Annual . e 

Thomas Hawksley Lecture : ‘‘ The Gas Engine and After,” 
Scottish Branch ; Thursda 


Royat Instrrution.—To-night, 9 p.m., 21, Albemarle - 
street, W.1. “ Salving of the Ex- German Fleet at at Seapa.”’ 
by Mr. T. McKenzie. 


Instrrute oF Merais.—North-EKast Coast Local 


Section: Saturday, January 29, 7.30 p.m., Armstron, 
College, Newcastle-upon-Tyne me. Joint with the 
Newcastle-upon-Tyne and rict Branch of Inst1- 
tute oF Barris FounprymMen. “ Randupson Process 
ye ae Moulding,” by Mr. F. W. Rowe. rae 
etallurgical Society : Wednesday, wy! Bi) 
The Constitutional Club, St. pnt Nomen eee. 
7 Bee De ition in the Engineering Industry,” by 
Mr. J. W. thbertson. 


InstrrvTion or Crvit Encinsers.—Northern Ireland 
Association : Monday, January 31, 6.15 p.m., Queen's 
University, Belfast. ‘“ Widening and Improvement of 
the Belfast-Bangor Road (Route A2),” by Mr. R. H. 8. 
Patterson. Institution : 1, 6 p.m., 
Great George-street, Westminster, ’s. Ww. Joint Meeting 
with the Socrtrk pes Inefnreurs Crvms pe Francr 
( British SECTION) and Tae Instrrution oF StRUCTURA!. 
Evncaineers. “ Recent Works at D ue Harbour,” 
by Mr. P. Brice. Wednesday, February In- 
formal Meeting. Discussion on “ The Resistance to 
Fatigue Stresses of Welded and Riveted Joints,” to be 
introduced by Professor F. C, Lea. 


INSTITUTION ExecrricaL Enotneers.— North 
Midland Centre : February 1, 7 p.m., The 
Hotel Metropole, King-street, Leeds. ‘‘ Line Protection 
by Petersen Coils, with Special Reference to Conditions 
Prevailing in Great Britain,’’ by Mr. H. Willott Taylor 
and Dr. P. F. —— North-Western Centre: Tuesday, 
February 1, 7.16 , The Engineers’ Club, Manchester. 

ization of a > ieee Test De ment of a Large 

Supply Undertaking, with Special Reference - a 
wonwinggil Supply (Meters) Act, 1936,” by Mr, C 

Wir Section: Wednesday, February " 

6 p. m., Savoy-place, Victoria-em Wo.2. 

Section Meeting. “A Reso 


Frequencies up to 10 Megacycles 
Pro ‘ortescue and Dr. G. Mole. Tees-Side Sul). 


Centre : Wednesday, er 6.45 p.m., The Cleve 
land Technical Tnetitute, Midd . “ Street Traffic 
Signals, with Particular Reference to 


, 6 p.m. 


or 
Tuesday, 


ehicle Actuation,” 
by Mr. F.G. Tyack. Institution ; Thursday, Fe 3, 
+ Savoy- -place, Victoria-embankment, 2. 
Ordina Meeting. ‘“‘ The Moving-Coil Voltage a. 
lator,” by Mr. E. D. T. Norris (with a demonstration of 
a Meter and Instrument Section : ent 
5 came , Savoy-place, Victori bank 
w C2. 3. ay. “ iy ay, Objective oise-Meter for the Measur:. 
ment of Moderate and Loud, Steady and Impulsive 
Noises,” by Mr. A. H. Davis. (ii) “ Cireuit Noise - 
Meter (Psophometer) and its Applications,” by Mr. H. R. 
Harbottle. 
InsTITUTION oF AUTOMOBILE ENGINEERS.—-Tuesday . 
February 1, 7.45 p.m., The ye ee eee 18, John- 
street, Adel Wicle General The Effect 


—_ 





of National anteax on Automobile Design i in US.A., 
by Mr. Maurice Olley. 
For Meetings of other Societies and of Junior Sections, 


see page 2 of A 





Tue Farapay MEDAL. —The council of the Institu - 
tion of Electrical Engineers has made the sixteenth 
award of the Faraday Medal to Sir John Snell, G.B.E., 
chairman of the Electricity Commission. 





REFRIGERATION CONFERENCE IN Lonpon,—It_ is 
roposed ~ hold a Refrigeration Conference in London 
on July in the rooms of the Royal Society. The 
wt on he “4 being convened by the British Association 
of Refrigeration, and will follow a meeting, at the same 
centre, of the Technical Commissions of the International 
Institute of Refrigeration, Paris. The conference will 
be open to all technicians interested in refrigeration, 
and the subjects peovieonally selected for discussion 
will be : The Influence of Low Temperatures on Enzymes, 
Vitamins, &c.; Limitations of Gas Storage; Air- 
Conditioning brains 3 an International Unit of 
Refrigeration ; and Standard Tables giving the Properties 
of Refrigerants. Dr. Ezer Griffiths and Mr, A. R. T. 
Woods will preside, and Sir Frank Smith, K.C.B., C.B.E.. 
will deliver an opening address. Those desirous of 
attending the conference should communicate with the 
Hon. Secretary, British Association of Refrigeration, 
Empire House, 8t. Martin’s-le-Grand, London, E.C.1, 
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ENGINEERING TRAINING AND 


EDUCATION. 

Courses for Teachers in Engineering Subjects. —The 
Board of Education is making arrangements, with the 
co-operation of Messrs. Metropolitan-Vickers Electrical 
Company, Limited, for short courses in mechanical and 
electri ineering for teachers of engineering subjects 
in sesamiae technical colleges and schools in England 
and Wales. The courses will be held at Messrs. Metro- 
politan-Vickers’ Works, Trafford Park, Manchester. 


Fie. 2. One or THe Movutpine PLants. 


from Wednesday, July 6, to Wednesday, July 13. 
Accommodation will be available at Hulme Hall, 
Victoria Park, Rusholme, Manchester, where it is 
desirable that all those attending the courses should 
be in residence. Teachers who desire to attend either 
of the courses must make application, on the prescribed 
| form, to the secretary, Board of Education, Whitehall, 
| London, S8.W.1, from whom further particulars may be 
obtained. Application may be made for both the 
courses, but the order of preference should be clearly 
indicated. No fee will be charged for admission. 











Coat Propvotion 1x Germany.—The annual report 
for 1936 of the Rhenish-Westphalian Coal Syndicate. 
which produced rather more than 80 per cent. of the 
158 - 38 million metric tons of coal mined in Germany a 
the year, records increases in the exports to almost al 
countries using German coal, the principal exception being 
Italy. After the close of the Abyssinian campaign the 
Italian purchases decreased by 20-38 per cent. For the 
current year further increases are reported, principally in 
exports to France, Holland, Belgium and Luxembourg. 
British coal was imported into Germany during 1936 to 
| the amount of 3,309,000 metric tons, together with 
147,000 metric tons of coke, 


| 
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old biplane and the new monoplane resides. A 
moment’s reflection shows at once that, since the 
weight of an aeroplane in steady, horizontal flight is 
always exactly balanced by the lift, and since lift 
is closely proportional to the square of the speed 
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SUBSCRIPTIONS, HOME AND FOREIGN. 
“ ENGINEERING” may 


newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 


at the following rates, for twelve months (or for six 


or three months, pro rata), payable in advance :— 
£3 


For the United Kingdom .................... 5 0 
For Canada— 
Thin paper copies... 218 6 
Thick paper copies......... £3 3 0 
For all other places abroad— 
Thin paper copies................ #3 3 0 
Thick paper copies................ £3 7 6 


Foreign and Colonial subscribers receiving incom- 


plete copies through newsagents are requested to | The Institution of Mechanical Engineers... 


communicate the fact to the Publisher, together with | 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages six words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
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HIGH WING LOADING. 


THE present trend towards monoplane machines 
of low air resistance and high speed marks a sub- 
stantial advance in the efficiency of flight, but has 
brought in its wake a number of serious incidental 
difficulties which are as yet far from completely 
surmounted. There is less cause for wonder at 
that than at the relatively short time in which the 
clean design of a modern aeroplane has been evolved 
from what Southwell once called a “‘ flying Christ- 
mas tree,” and if designers are still some way from 
producing an altogether acceptable “ flying wing ”’ 
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2, | situation now holds that fast machines have to be 


they can at least take credit for having developed 
the monoplane at a great rate once the means of 

constructing sufficiently strong wings of appropriate 
sections became available. Even from the aero- 
dynamic viewpoint, however, wing sections still 
fall short of perfection, and the rather anomalous 


flown at wing incidences considerably below that 
_| corresponding to maximum lift : drag in order that 
"| they can be landed and taken off within the limita- 
tions of speed, ground run and boundary height 
imposed by aerodromes situated’ within reasonable 
distances of large centres of population. The 
statement in the press that Clouston, after refuelling 
on one occasion during his recent record trip to the 
Cape and back, had to taxi about a mile before his 
Comet aeroplane could acquire flying speed, illus- 
trates very well the importance of the weight factor 
and the value of reducing structural weight by 
stressed-skin systems of all-metal Area = 

It-is not in the overall mass, however (although 
inertia admittedly plays ‘some part in prolonging 


on the low side to allow for reduction of weight due 
to fuel consumption and on the other to enable the 
machine to climb. Corresponding to the low lift 
coefficient is a low form-drag coefficient, and when 


wren reser cre gta Northern Counties. a this is taken énto consideration along with a wing 
Notes from the North . 93 | of small enough area to be structurally satisfactory 
Notices of Meetings .............. 93 | without external bracing, the reasons for the low 
Engineering Training and Education 94 | resistance of the new aircraft are becoming apparent. 


Apart, however, from the obvious simplification 
afforded by the short, tapered wing, of the structural 


06 problem of contriving a strong, rigid cantilever, the 


small wing offers the further important advantage of 
a reduction in the skin friction, associated with 
surface area, which accounts for the major part of a 
modern aeroplane’s resistance. 

The overall effect of these various factors in com- 
bination may be said roughly to have doubled the 
speed of aircraft and to have increased wing load- 
ings nearly fourfold within the last ten years, so 
that flying speeds of the order of 350 miles an hour 
and wing loadings in the region of 25 Ib. per square 
foot are nowadays being realised. The question 
naturally arises whether any degree of finality has 
been reached in these directions, and what limiting 
factors call for more immediate consideration than 
the still distant problem of overcoming the com- 
pression drag associated with speeds comparable 
with that of sound. The most influential of such 
factors, as has already been implied, are the diffi- 
culties of manwuvring to and from the earth, but 
there is at least one limitation applicable to an 
aeroplane in steady flight, and it was given pro- 
minence in a very stimulating paper entitled ‘* The 
Effect of Wing Loading on the Design of Modern 
Aircraft, with Particular Regard to the Take-off 
Problem,” which was read before the Royal Aero- 
nautical Society by Mr. H. F. Vessey a short while 
ago. A cardinal point of Mr. Vessey’s argument 
is induced drag—a component of the overall wing 
drag which it will be sufficient to describe here as a 
loss due to the energy imparted to the wing tip 
vortices and inherent in the production of lift. For 
a wing of fixed aspect ratio the induced drag varies 
inversely as the square of the speed of flight, and 
in present practice, where wing areas are larger and 
incidences smaller than if steady, high-speed flight 
were made at the maximum value of lift/drag, 
induced drag amounts to only a few per cent. of the 
total resistance. But Mr. Vessey envisages the logical 
conclusion of the tendency towards reduction of 
wing area, pointing out that in the course of this 
process the surface resistance is being decreased, 
but that induced drag is being progressively increased 
by reason of the augumented lift coefficient necessary 
to compensate for the diminishing lifting area. 
Eventually a stage must arise at which the total 
drag is a minimum, any further reduction of wing 
surface drag being more than offset by the corre- 
sponding increase of induced drag. Under this 
condition the wing develops its full efficiency, 
flying at the maximum lift: drag ratio and bearing 
what may be termed its optimum wing loading. 

Some of the deductions from this line of analysis 
are unusually interesting. It appears, for instance, 
that in the case of a typical biplane, having an actual 
wing loading of a little over 10 Ib. per square foot, 
the optimum wing loading is about 16 lb. per square 
foot and the optimum speed only 1 m.p.h. faster 
than its actual cruising speed, whereas in the case 
of a “ clean” modern monoplane, having an actual 
wing loading of 18 lb. per square foot the optimum 
wing is as much as 62°lb. per square foot, 
while the optimum speed is 15 m.p.h. faster than 
the actual speed. Although such ay wing 
loading is perhaps too high for designers at present 
to contemplate with 2 eee it is at least. per- 
missible to consider the pro gain in structural 
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rigidity and weight reduction thereby afforded, or to 
speculate on the possible economy of loading the 
wings of long range aircraft initially beyond the 
optimum, the increased fuel load thus allowed 
being adequate compensation for the corresponding 
temporary reduction in cruising speed. 

There are, of course, other performance advan- 
tages associated with high wing loading, but most of 
them call for somewhat detailed analysis to be 
appreciated and it will be already clear that, so 
far as concerns the aeroplane in level flight, wing 
loadings at least twice those now regarded as high 
could be employed with some beneficial effect. It 
is a very different matter, however, when the machine 
has to be taken to or from the earth. The high 
wing loading and low resistance which are so excellent 
in fast flight now lead to gentle approach glides 
and high landing and take-off speeds—troubles 
which are the mote elusive in that they call for op- 
posing wing characteristics. Thus, what is required 
for take-off is a substantial increase of lift with no 
accompanying increase of drag, whereas high lift 
and high drag are together needed fon easier landing. 
The perfect wing flap to achieve this dual purpose 
has yet to be devised, and the problem is not 
simplified by increased loading and decreased span 
of wings, since these changes are going to make 
full-span flaps almost essential. Certain difficulties 
of the same sort would appear likely to ensue from 
providing motive power in the form of two wing 
engines, but that arrangement has some compensa- 
ting advantage in take-off by virtue of the aug- 
mented lift, especially when lifting flaps are fitted 
to the wings, due to the high air velocity in the slip- 
stream. Mr. Vessey quotes a lift coefficient as 
high as 2-4, obtained at take-off on a twin-engined 
monoplane with low-drag flaps, and he suggests that 
a considerable further increase should be possible 
if the largest practicable proportion of wing area 
could be covered by the slipstream. 

The assumption that aircraft should be able to 
take off under their own power is no doubt a very 
natural one in a world brought up among surface 
types of transport, but it should not be allowed to 
prejudice too severely the principle of assisted take- 
off. The artificial acceleration to be obtained from 
a catapult is at least serviceable under such restric- 
tions as are imposed by the length of a ship’s deck, 
while the launching of a flying boat mounted on a 
wheeled carriage running on rails, offers such a 
reduction of tractive resistance (as compared with 
that of a sea-borne hull) as to enable a machine to 
get into the air, with a load that would be impossible 
to lift off water by normal take-off. Alternatively, 
the use of an auxiliary aircraft, as in the Mayo 
system, or the device of fuelling a machine when it 
has successfully taken off with nearly empty tanks, 
is an already proven means of assisted take-off. 
Nevertheless, the prejudice against assisted take-off 
tends to persist, perhaps more particularly among 
those potential air passengers who know least of 
these matters, but in some measure among the air- 
minded also, to whom the overloaded start suggests 
a long range flight with a flavour of “do or die” 
about it. If all goes well, the aircraft will dispose 
of ite fuel and the eventual landing at a greatly 
diminished wing loading will be a comparatively 
simple matter. But if things do not go too well, the 
landing may be eventful rather than eventual ; and 
even aviators would rather do than die. In the 
present state of aeronautics, in short, when mishaps 
are not unheard of, some consideration must be 
given to safety in forced landing, and account 
must be taken of the fact that the average range of 
commercial flight is too short for fuel consumption 
to simplify the normal aercdrome landing at all 
appreciably. For the majority of aircraft, therefore, 
the landing mancuvre rather than the take-off 
appears to be the more restrictive factor as regards 
increase of wing loading. 

This point of view is supported by Squadron- 
Leader H. P. Fraser, whose recent paper to the 
Royal Aeronautical Society on ‘High Wing-Loading 
and Some of its Problems from the Pilot’s Point of 
View,” which was further disoussed along with Mr. 
Veasey’s at a meeting of the Society yesterday, 
presents the considered opinions drawn from an 
exceptionally-varied experience. He states that 
successful forced landings are even now impossible, 





and he makes the objection to the gentle approach 
glide of the high-speed aeroplane that the trim 
of the machine often interferes with the pilot’s 
view forward, making it a hard matter to judge 
height and distance near the approach barriers of 
a landing ground. In many designs of single-screw 
machines, the engine and cowling probably aggravate 
this difficulty, but a still firmer support for Squadron- 
Leader Fraser’s opinion that all aeroplanes in the 
near future will have at least two engines, arises 
from the relative ease with which wing-engined air- 
craft can be fitted with the nose-wheel undercarriage 
which is nowadays being widely used on new designs 
in the United States of America. Both he and 
Mr. Vessey are wholly and enthusiastically in favour 
of this modern development. It differs from the 
conventional landing gear in having a single, freely- 
castoring, central wheel under the nose of the 
machine, with the main pair of braked landing 
wheels placed well aft of the centre of gravity. By 
this arrangement the landing run can be reduced by 
severe braking without disturbing the stability of 
the taxiing machine as regards either pitch or yaw, 
and safe landings can be made in cross winds. Other 
advantages are claimed on the score of easier take- 
off, and all three wheels are, of course, retractable 
into the body or wings to reduce drag when the 
machine is in the air. 

The very fact and success of an important 
development of this sort make it easier to believe 
that the other problems incidental to high wing 
loading are going to be solved in time. The lines 
along which improvements are needed—air brakes, 
wings of variable area, perhaps some measure of 
assisted take-off—are all fairly well laid down, but 
those improvements have yet to be achieved and 
perfected before landing and take-off can be safe 
and easy with machines carrying Mr. Vessey’s 
optimum wing loads. It is not too much to say that, 
of late years, the technique of landing and alighting 
has lagged behind the rapid strides made by aero- 
dynamics, and it is worth emphasising, along with 
Squadron-Leader Fraser, that the task of making 
good the disparity belongs to the designer rather 
than to the pilot. 








A SCOTTISH LOW-TEMPERATURE 
CARBONISATION EXPERIMENT. 


Tue Third Report of the “ Oil from Coal ” com- 
mittee appointed by the Scottish Development 
Council, 75, Bothwell-street, Glasgow, C.2, which 
has lately been issued from the Council’s offices 
(price 6d.), seems likely to produce a good deal of 
controversy upon an important subject, since its 
main conclusions are quite at variance with those 
held by the advocates of low-temperature car- 
bonisation. The Committee, while recognising that 
this system of carbonisation is not likely to produce 
quantities of oil large enough to be of vital sig- 
nificance, felt that, on the principle that “ every 
little helps,’ the possibility of establishing a low- 
temperature carbonisation industry in Scotland 
should be investigated. Accordingly a Coal-Masters’ 
sub-committee was appointed “to obtain more 
definite information on the demand for smokeless 
fuel in Scotland” by producing and marketing 
such fuel in large quantities. It was decided that 
the type of fuel employed for the investigation should 
be in accordance with the specification laid down in 
the First Report, and it is worth noting that for coal 
above 1} in. in size the maximum ash content was 
thus fixed at 4-5 per cent. in the coke, equivalent 
to 3 per cent. in the coal; for coal below this size, 
not more than 3-5 per cent. was allowed in the coke, 
w 2-5 per cent. in the coal; and for briquetted 
cokes, the amount allowed was 3-5 per cent. in the 
briquettes. These’ are very low figures and would 
generally be regarded as counsels of perfection 
rather than of wide applicability. 

A search for suitable coals was made throughout 
the Seottish coal-fields and a very limited number 
were in due course discovered, of which lots were 
submitted to two low-temperature carbonisation 
companies, namely, Messrs. Low Temperature 
Carbonisation, Limited, and Messrs. British Coal 
Distillation, Limited. The committee records that 
“ it is symptomatic of the difficulty with which a 
low-temperature carbonisation industry would be 





faced in finding in Scotland material of sufficiently 
low ash content to yield a high-grade smokeless fuel, 
that of the 67 members of the Coal-Masters’ Associa- 
tion circularised in three districts (Fife, Lothian 
and Lanarkshire) only four offered coals, seven in 
number, while 30 replies were received intimating 
that no suitable materials were available.” In the 
upshot arrangements were made to carbonise in the 
British Coal Distillation Company’s plant just over 
100 tons each of three coals, namely, Newbattle 
nuts from the Lothian Coal Company, Cowdenbeath 
Dunfermline Splint Dross from the Fife Coal Com- 
pany, and Greenrigg Mixed Nuts from Messrs. 
United Collieries, Limited, these producing ovoids 
containing, respectively, 6-9 per cent., 3-2 per cent. 
and 5-7 per cent. of ash. Also, 300 tons of mixed 
Pennyvenie high and low coking coals from Dal- 
mellington were carbonised in the plant of Messrs. 
Low Temperature Carbonisation, Limited, under 
normal working conditions. 

The coke from these coals was distributed widely 
among coal merchants in Scotland, and, so far a‘ 
was possible, merchants were supplied with coke 
made from coal produced in their district. Batches 
of coke were distributed by the merchants to their 
customers, the selected individuals being chosen 
from among those who were accustomed to burning 
high-class house coal and inferior house coal, and to 
those with and without experience of using semi- 
coke. Since the number of customers to whom the 
samples were distributed was very large (two 
merchants between them speak of 300 customers) 
it does not seem likely that the indivdual samples 
would be large, perhaps no more than a couple of 
hundredweight or so. Merchants were asked to 
indicate from the attitude of their consumers 
towards the fuel, the price that they would be pre- 
pared to pay for it. The results were striking. 
The merchants all declared that they could only 
afford to pay prices far below those actually ruling 
to-day for the fuels manufactured by the two 
concerns who had been responsible for preparing the 
cokes. It is fairly well established that low-tem- 
perature coke sells at some 30s. to 33s. at works, 
to which must be added cost of transport to the 
market, cost of distribution, including loss by 
breakage, and the overheads, and expenses and 
profits of the merchants. What these additions 
amount to may be gauged, without referring to any 
particular product by noting that semi-coke pro- 
duced in the Midlands sells in London at above 60s. a 
ton, or some 10s. a ton higher than house coal of 
reasonably good quality. The Scottish merchants 
reported that for the coke from the Cowdenbeath 
Dunfermline coal they would pay between 25s. and 
35s. a ton, different districts reporting different 
prices; for the Newbattle coke they would pay 
from 20s. to 27s. 6d. a ton; for the Greenrigg coke 
from 23s. to 27s. 6d. ; and for the Pennyvenie coke 
from 26s. 6d. to 38s. 6d. a ton., all these prices being 
for coke delivered in depot to merchants. It is to 
be regretted that the committee did not complete 
the picture by stating the price of house coal in the 
several districts during the same period. 

Clearly the correctness or otherwise of these figures 
is a matter of the utmost importance. If they are 
accurate, the conclusion is almost inevitable that, so 
far as Scotland is concerned, there is no prospect of 
establishing a low-temperature carbonisation in- 
dustry. The very low ash content of the coal 
stipulated by the committee necessitates the use of 
comparatively expensive raw material, and there 
can be little doubt that, if house coal were displaced 
to any really considerable extent by semi-coke, a 
high price for the raw material would become 
general. It is pertinent to ask whether consumers 
are actually more adverse to semi-coke in Scotland 
than in England; if a similar test were made in 
England, would the result be any different ? If the 
answer to this question is in the negative it is diffi- 
cult to see what hopes can be placed in the low- 
temperature carbonisation industry, in spite of 
any contribution it could make to better atmo- 
spheric conditions. There seems, however, to be 
a possibility that the last word has not yet been 
said upon the subject, for the Committee has in- 
serted an addendum to its report calling attention 
to the fact that it is well aware that a number of low- 
temperature carbonisation plants have been operat- 
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ing in England successfully for a number of years. 
These plants, of course, do not work upon coal 
containing only 2-5 per cent. or 3-5 per cent. of 
ash, nor do they sell coke delivered to depot at 
prices of the order of 25s. to 35s. per ton, but their 
number is growing and it will be highly interesting 
to learn in time whether, with continued growth, 
the price of the semi-coke will fall or there will be 
difficulty in disposing of it. [f either ultimately comes 
about, the conclusions of the Scottish Committee 
will have proved justified. In the light of this 
report, low-temperature carbonisation may almost 
be said to be standing at the cross-roads of success 
or failure. High-temperature coke is making rapid 
progress and increasing amounts are needed each 
year to fulfil the ever-growing demands of con- 
sumers; such coke is therefore proving at the 
moment to be a most potent factor in the matter of 
smoke abatement, particularly when the increasing 
use of gas produced in the operation of coke manu- 
facture is also taken into consideration. 

In considering the future of low-temperature 
coke it is of interest that the members of the 
Scottish Committee are not altogether unanimous 
in the conclusions referred to above. It should be 
noted that the Duke of Montrose in a minority 
report points out that smokeless fuels are being 
produced to-day at a profit, while he characterises 
the steps taken by the Committee to test the 


economics of the market in Scotland as “‘ ridiculous,”’ | 


on the ground that coal-merchants were invited at 
the very end of the winter season to indicate what 
price they would pay for the fuel, with the natural 
result that they replied with the lowest figure 
possible. He states, moreover, that “ the smokeless 
fuel was in a number of cases disposed of by the 
merchants to consumers at prices ranging from 
54s. to 60s. a ton”; and although the Committee 
corrects another statement made by this author of a 
minority report, this particular fact does not 
appear to be denied. The Duke, moreover, asserts 
that merchants received a number of repeat orders 
that they could not execute because supplies were 
not available. 

It is not possible to follow the subject further, 
but it will be clear that there must exist a very 
decided conflict of opinion upon it. If the Com- 
mittee’s findings are accepted there would seem to 
be very little inducement for capital to enter this 
field. The complete and most convincing answer 
to the report (assuming that there is one) would 
be for those who believe in the future of low-tem- 
perature carbonisation to put down a commercial 
unit of adequate size and to demonstrate the 
validity of their belief. 
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British TRADE Poricy. 


At the luncheon of the British Engineers | 


Association, held on Thursday, the 13th inst., the 
usual procedure was departed from in order to 
congratulate their past-president, Sir William 
Reavell upon the knighthood conferred upon him 
at the New Year. After Sir William had acknow- 
ledged the toast, proposed by Lieut.-Colonel Dudley 
Gordon, who presided, Mr. D. A. Bremner, O.B.E., 
addressed the meeting, taking for his subject the 
trade policy of this country. Mr. Bremner com- 
menced by pointing out that the real criterion by 
which tr-de policy should be judged was employ- 
ment. Wage-earning employment was the only 
means by which vast numbers of people could live, 
and the real virtue of foreign trade lay in the fact 
that it occasioned wider and more varied employ- 
ment of human beings all over the world in the 
development of the resources of the several countries 
and turning these into exchangeable values. Such 
trade increased the production of disposable wealth ; 
for this reason, it was advantageous, and not 
because there was any peculiar profit in it. It was 
valuable in that it enabled different nations to fill 
up the gaps and deficiencies of their own territories, 
and it enabled a thickly-populated country to live 
on imported food if they could produce exchange- 
able values with which to get it from overseas. 
As soon as international trade came into the picture, 


only means whereby intelligent control could be 
exercised over trade and development, although 
| quotas and exchange control tended at the present 
time to off-set their value. They considered that 
the Government should definitely reserve to itself 
the right to impose quantitative restrictions on 
imports, if the tariff system of this country were 
to be of real service. That, however, was not 
possible at present owing to the German Trade 
Agreement of 1924, and the Most-Favoured Nation 
Clause. The first thing that they considered neces- 
sary was the termination of the 1924 Agreement. 
Other nations, again had measures by which they 
prevented dumping, but nothing of the kind existed 
here. This was one of the matters which should 
receive the early attention of the Board of Trade, 
especially in view of the opening of negotiations 
with the United States. If we were. not very 
careful, America, with its vast surplus and potential 
production and need of markets, might before long 
be dumping goods, and particularly machinery, in 
this country. We had an unfavourable balance on 
the exchange of merchandise of 347 million sterling 
in 1936. In 1937 this had risen to 432 million 
sterling, whereas the United States managud to 
balance her imports and exports, and Germany had 
even a favourable balance of 44,000,0001. It was 
difficult to believe that ours was a healthy condition, 
in spite of so-called invisible imports, by which also 
America benefited to a large extent. The negotia- 
| tions with the United States appeared to threaten 
Empire preferences, and it was difficult to see what 
we were going togain. The attitude of some of the 
Banks to the probable effect of any United States 
Trade Agreement on industry here was most 
astonishing, and showed them to be out of touch with 
business. Protests had been laid before the Board of 
Trade with regard to this matter, the Federation of 
British Industries having also advised the Govern- 
ment of their views. For some reason, in the 
United States, the industries appeared to be kept 
informed and consulted about these negotiations, 
whereas here the people most concerned were kept 
in the dark, although they were the very people 
with really expert knowledge. Another matter to 
be considered was that of propaganda. Germany 
was spending 12,000,000/., or, as some believe, 
17,000,000/. a year on establishing cultural relations 
and impregnating society in other countries with 
their doctrines &c. France was spending some 
2,000,0007. Italy was also so engaged. We, 
through the British Council, were spending only 
about 100,000/., though it was surprising how much 
was being done for this wretchedly small amount. 
| It was much to be desired that the Government 
|should be more active in this way, in order that 
|a knowledge of British views and ideals might be 
}spread abroad to the advantage of future world 
| trade. 





Roap SuRFACES AND SaFery. 

The new “ skidding-ground”’ at Chiswick, on 
which the London Passenger Transport Board trains 
‘bus-drivers, is a much more pretentious piece of 
equipment than was the old circular track at the 
rear of the works, adjoining the District Railway 
line between Chiswick Park and Acton Town. 
Although the old track was laid down only in 1925, 
it had been rendered obsolete by the rapid changes 
in London traffic conditions since that date. The 
new lay-out is on a much larger scale, and includes a 
| typical street intersection complete with pedestrian 
crossings, beacons, central (but portable) islands, 
traffic lights, *bus-stop signs and, at the intersection, 
a sudden change of surface from smooth wet asphalt 
to the non-skid bitumen-macadam now coming into 
increasing use. A demonstration of the greater 
safety afforded by the new type of surface by com- 
parison with the asphalt was recently given to 
Dr. L. Burgin, the Minister of Transport, and at his 
suggestion was repeated on Monday, January 24, 
for the benetit of more than 100 chairmen of Highway 
Committees and engineers of local councils. A 
standard double-deck "bus of the STL type was 
driven over the track at various speeds up to 
nearly 30 m.p.h., suddenly braked and caused to 
skid on the wetted asphalt, and from the asphalt 
on to the macadam. The reduced extent of the 
skid and the rapidity with which the vehicle, 








tariffs also had to be considered. Tariffs were the | weighing about 8 tons, was brought under control 





provided a striking indication of the contribution 
to road safety represented by the type of surface 
now being laid in London streets, as well as demon- 
strating the severe tests which a driver must pass 
before being entrusted with a vehicle in service. 








THE ENGINEERING OUTLOOK. 
IV.—Tue Moror-Crcrz anp Cyroie Inpustry. 


THe year 1937 proved very satisfactory for 
manufacturers of both motor-cycles and cycles, 
although the benefits of increased output have to 
some extent been diminished by the rising cost of 
raw materials. No separate figures for employ- 
ment in the motor-cycle and cycle industries are 
available, probably owing to the close connection 
between these industries and the motor industry, 
and the fact that the same firm often undertakes 
the manufacture of both cycles and motor-cycles 
or of motor-cycles and cars, while there are also firms 
engaged in the manufacture of cars, motor-cycles 
and cycles. In this series last year, however, it was 
estimated that employment in the motor-cycle 
industry in 1936 was probably about 10,500 and in 
the cycle industry 15,000. On this basis employ- 
ment in 1937 may be estimated at approximately 
12,000 in motor-cycle manufacture and 16,500 in 
cycle manufacture. 

(a) Motor-Cycles.—The production of motor cycles 
in recent years is shown in Table I. There was a 
substantial increase in 1937, amounting to about 
15 per cent., though the total remains under half the 
maximum reached in 1927. Nevertheless in view, 
of the competition which the industry has had to 
meet from cheap small cars, the increase in output 


TaBie I.-—Production of Motor-Cycles. 


1924 ... 120,422* 1929... 148,500 1934... 63,351* 
1925 ... 120,000 1930... 125,030* 1935... 62,595* 
1926 ... 140,000 1931... 77,000 1936... 69,500 
1927 ... 162,000 1932... 68,000 1937... 80,000 
1928 ... 144,000 1933... 58,000 


* Census of Production. 


in 1937 must be regarded as a very satisfactory 
achievement. In so far as the higher output is due 
to increased home demand, it is possible, as it was 
suggested last year might prove to be the case, 
that the increase is in part due to the higher cost of 
living and consequent reduction in the surplus of 
income above the bare necessities of life. 

The number of motor-cycles in use in this country 
fell from a peak of 731,000 in 1929 to 517,000 in 
1935, 506,000 in 1936 and approximately 495,000 
in 1937. These figures, however, probably over- 
estimate the true decline that has taken place since 
prior to the introduction of compulsory insurance 
in 1930, a number of old machines were kept in 
service and were registered only for short periods 
during the year. This practice has probably declined 
in importance since 1930, and it may be taken that a 
higher proportion of the total number of motor- 
cycles registered in any one year are in regular use. 
It is probable that the introduction of the cheap 
small car has now exerted its full influence on the 
demand for motor-cycles and that for the time 
being at any rate no further decline in demand need 
be anticipated on this account. During 1937 the 
prices of small cars were raised for the first time 
since their introduction and this, coupled with the 
rise in the cost of living is likely to prevent a further 
lowering of the minimum income necessary for car 
ownership, even though the increases are probably 
not sufficient to induce anyone who has already 
owned a car to exchange it for a motor-cycle. 

It is, therefore, quite probable that the home 
demand for motor-cycles may remain more or less 
stable in the near future, with, of course, minor 
fluctuations due to changes in general prosperity. 
The only event likely to upset this conclusion would 
be the introduction of a very much cheaper small 
car and it is significant that the introduction even 
of a 1001. model has now been abandoned. 

The particular appeal of the motor-cycle lies in its 
combination of high performance and of speed. 
Although it is true that second-hand cars can be 
obtained at prices as low as those of motor-cycles, 
the ce of such cars is usually very much 
below that of a motor-cycle at the same price. For 
example, 50/1. or 601. will buy a very good motor- 
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cycle or a three-year-old small car, but in order to 
get the speed and acceleration provided by the 
former in a car it would be necessary to spend 
several times this amount. A further point about 
motor-cycles is their ability to work their way up 
traffic streams and there is no doubt that for those 
whose nerve is sufficiently good to take full 
advantage of them, they provide the fastest and 
most economical form of transport. 

That the sporting characteristics of the motor- 
cycle have been largely responsible for the recent 





increase in demand is shown by the fact that over 
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built up, particularly among artisans as a convenient 
method of getting to and from work. It is significant 
that at the Bicycle and Motor-Cycle Show held in 
September, 1937, several makers introduced 1-h.p. 
machines at prices around 18 guineas, It is claimed 
that such machines require practically no main- 
tenance and can do 120 miles to the gallon of petrol, 
while being capable of a maximum speed of 40 m.p.h. 

British exports of motor-cycles increased from 
20,461 in 1936 to 25.351 in 1937. The latter figure is 
the highest since 1930, but is little more than one- 
third of the total for 1929. The decline in British 


place in greater or less degree in the case of most 
of the principal exports of manufactured products 
from this country, occurred at a comparatively 
recent date in the case of motor-cycles. German 
manufacturers now have an advantage over British 
makers in that their home market is considerably 
larger than the market in this country, the number 
of motor-cycles in use in 1936 being 1,184,000. The 
principal markets for British motor-cycles are now 
Australia and South Africa, which, respectiveiy, took 
33-8 per cent. and 8-1 per cent. of total exports 
|in 1937. Other countries in the British Empire 
| accounted for a further 19-5 per cent. of the total. 








wv - Tour “we ‘< 7% , > i | - we .* : >, . i 
Taste Il.—Usrrep Kiyepom Exports or Moror-Cycies anv Parts Altogether Empire exports accounted for approx- 
: oa imately 31 per cent. of production in 1937, compared 
Complete Motor-Cycles arts. with 29-5 per cent. in 1936. 
: Quarterly exports of motor-cycles and parts are 
Monthly Average Vetus wee | shown in Table II, from which it will be seen that 
the monthly average fell during the second half of 
“Somiahed Index Index Index the year. This is, however, a normal tendency, and 
(1915 100) int 100)) (1913 100) os . n 2 : a" 
| it is satisfactory to note that there was a substantial 
: recovery in the fourth as compared with the third 
wees 1,404 100-0 61,106 100-0 n6,221 100-0 quarter of the year. The increase in the exports 
Ist Qt 5.573 96-9 238,756 390-7 125,871 695-0 of parts was less pronounced than in that of com- 
— nyt a : "enaae 146-5 yowitt = | plete machines, which was to be expected in view 
ith 1841 1311 41.141 132-8 48,489 267-8 |of the fact that exports of parts consist mainly of 
= @ iis she's a —_ aan a replacements and are therefore governed primarily 
s ‘ we * . Po eae dis - ota “4 . . bY 
’nd 2,722 193-9 118,025 193-1 67,905 374-9 , by the number of British machines in use abroad. 
rd 1213 6-4 48,671 79-7 48,045 265-3 . ° 
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ord 1,030 73°4 38,306 62-7 35,558 196-3 vs ee Coan 0 Cape — rance an 
ith 1,162 82-8 46,527 76-1 31,277 172-7 | Belgium, while those from the United States actually 
uv 4 
ist Qr. 1,486 105-9 59,502 97°3 43,262 238-9 declined between 1936 and 1937. The value of 
2nd ,, 1,668 118-7 65,473 106-9 47,561 262-6 German exports fell from 25-8l. per unit in 1936 
ard 917 65-3 34,866 57-0 36,846 2038-4 . ° ° Ee —__ 
ith 1.428 1017 56.491 92-4 33.104 182-8 to 24-61. in 1937, while the value of British exports 
1935 7 increased from 391. to 401. per unit. While it is 
lat Or j 1,651 117-6 65,669 107-4 33,884 187-1 t th t Ge R rt ° ] de hi h 
2nd , 1,780 126-6 70,651 115-6 36,243 200-1 rue thal werman exports include & higher propor- 
ird 1,014 73-6 39,249 64-2 25,922 143-1 tion of small machines (in 1936 approximately 
ith | 1.560 111-0 58,411 95-8 18,828 103-0 G “s wel 
1936 43 per cent. of German exports consisted of machines 
Ast, Ge 1.4 131 0 73,688 us 5 23,008 aes of capacity below 175 c.c.), there is little doubt 
2n 62 5-5 64,5 06-0 30,855 66-5 Ys a 
ord 1367 97-0 53 589 87-7 25 637 141-5 that the enormous difference between the average 
im. 1,091 141-8 74,719 122-3 25,503 140°8 value of British and German exports is to a large 
“Ist Qr 150°7 84,811 138-8 | 27,124 149-1 extent due to the subsidisation of the latter. German 
znd ,, 161-1 90,094 147-4 34,691 191-5 manufacturers are required by the Government to 
3rd 121-0 65,003 106-5 30,055 165-9 ls west eid: fi he h a, k r > the 
ith 168-9 102.261 167-3 26,027 143-7 increase prices in the home market and pay the 
: 7 - _ _ | excess into a fund, which is operated by the Govern- 
TABLE ILL.—INTERNATIONAL EXPORTS OF MOTOR-CYCLES. (NUMBER.) 
een 1951 10° 1933 1934 1935 1936. 1937.* 
Per Per Per Per Per Per Per |} Per 
’ . ~ . . : " ; . 
No cent No cent No cent No cent. |! N cent No. cent No. cent l No. cent 
i it | 
United Kingdom 42,680 8-8 23,900 54-9 19,920 Ho-4 18,000 75-2 16,497 67-5 18,074 60-1 | 20,461 48-0 25,351 39-2 
Germany 7,554 | 11-4 7,300 16-8 3,504 12-2 1,300 5-4 1,804 74 5,702 19-0 i} 14,612 34-3 || 31,526 48-8 
United States 10,262 14-1 5,400 12-4 2,000 7-0 1,900 7-9 3,518 14-4 3,539 | 11-8 || 3,952 | 9-3 || 3,471 5-4 
France >, 702 7s 3,004 9-1 1,968 6-8 1,640 6-9 1,466 6-0 1,481 | 4-9 | 1,480 3-4 1.644 2-6 
Belgium i444 a-o 2,980 6:8 1,320 if 1,100 4-6 1,141 4-7 1,299 | 4-2 2,127 5-0 I] 2,584 4-0 
—_— — _ _ — - -—— - _ _ _ a ——— (EE EEE — - — - — 
Total 72,651 100-0 43,544 100-0 28,712 100-0 23,940 100-0 24,426 | 100-0 30,095 100-0 | 42,632 100-0 ] 64,576 | 100-0 
* Estimated on 11 months for Germany, 10 months for France and Belgium, and 9 months for the United States. 2 . 
TABLE IV.—INTERNATIONAL EXPORTS OF MOTOR-CYCLES. (VALUE, £000’s.) 
1930 1931 | 1932 1933 1u34 1935 1936 | 1937.* 
i i 
thiecdens " : igs ba 
| Per | Per | | Per Per | Per Per Per | Per 
cent £ | cent. |] £ cent £ cent £ } cent. £ cent. £ cent. || £ cent 
J te Raasties oe PS Lb 
i 1 — nn — . 
i i | ! ! 
United Kingdom 1,833 59-7 980 | 63-2 || 765 65-8 |, 668 | 70-0 649 65-3 702 60-9 |! 799 51-7 || 1,027 48-0 
(iermany } 316 Ww 250 | 13°6 | i” 12-1 45 4-7 77 7°38 179 15-5 378 24-5 | 773 36-2 
United States |} 550 | 17-9 | 391 21-2 | 122 10-5 | 122 12-8 161 16-2 173 15-0 242 15-7 186 8-7 
France ;} 120] 6&O |} 120 6-5 s4 7-2 70 7°3 | 52 5-3 53 4-6 53 3-4 | 48 2-3 
Belgium 190 | #62 | 102 | 5°5 | | 44 i| 50 5-2 3 | 4 46 4-0 72 4-7 |] 103 4°3 
= | . - | - =e Se ee ee eae 
Total 3,060 | 1,843 | 100-0 1,162 | 100-0 || 955 | 100-0 992 | 100-0 1,153 | 100-0 1,544 | 100-0 | 2,137 | 100-0 
| i | 


100 | 


* Estimated on 11 months for Germany, 10 months for France and Belgium, and 9 months for the United States. 


60 per cent. of the total sales are accounted for by the 
more powerful machines of over 250 c.c. capacity. 
There has in the past been virtually no attempt to 
develop in this country the very small motor-cycle 
which has achieved coniderable success on the 
Continent. In France and Germany such machines, 
which are virtually motorised bicycles, are exempt 
from taxation and insurance, and it has been 
suggested that if similar inducements were offered 





in this country, a considerable demand might be 
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exports of motor-cycles has been due to other causes 
besides the general falling off in international trade. 
Before and immediately after the war, British mach- 
ines were virtually without competition, but the 
popularity with which these machines were received in 
Continental countries and the fact that only a small 
proportion of the population were in a position to 
afford a car, induced the Governments of those 
countries to foster home production to the maximum 
extent. This process, which has, of course, taken 
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ment and used to subsidise exports in markets 
where competition is encountered. British manu- 
facturers appear to have met the full force of this 
competition in 1937 and in June they made repre- 
sentations to the Chancellor of the Exchequer with 
a view to devising some means of combating this 
subsidy. 

The models shown at the last Bicycle and Motor- 
Cycle Exhibition revealed that manufacturers 
have continued to devote attention to improved 
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silencing. Perforated baffles, and in one case glass 
wool, are used to absorb the sound. The exhibition 
indicated that the improved demand is likely to 
continue into 1938 and orders and contracts were 
booked totalling 1,500,0001., of which 1,200,000I. 
was accounted for by orders for the Home market 
and 300,000/. for export. It is, of course, not to be 
expected that production will again approach the 
pre-depression level, but, on the other hand, 1938 
should show a further small expansion of output. 

In spite of the loss of their leading position in the 
export field, which in any event is largely due to 
subsidised competition as shown above, there is 
little doubt that British manufacturers are main- 
taining the high technical standard of their pro- 
ducts. An interesuing indication of this is provided 
by the fact that in 1937 one manufacturer received 
for the first time an order from the United States. 
The machines in question cost 75/. in the Home 
market, but the addition of freight and duty raise 
this to approximately the same level as the price 
of 20-25 h.p. American cars. The same firm reports 
that contracts placed for 1938 models were 25 per 
cent. above those for 1937 at the corresponding date 
last year, and optimism regarding the present year 
appears to be shared by the majority of manufac- 
turers. It seems that most manufacturers have 
now adjusted their productive capacity to a per- 
manently reduced level of demand, as compared 
with pre-depression years, and the improved demand 
in 1937 enabled many to work almost to capacity. 
In addition, several firms are deriving considerable 
benefit from armament orders for products other 
than motor-cycles. 

(T'o be continued.) 











THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN ordinary general meeting of The Institution 
of Mechanical Engineers was held on Friday, 
January 21, at Storey’s-gate, St. James’s Park, the 
chair being occupied by the President, Sir John E. 
Thornycroft, K.B.E. 

After the transact ion of the formal business, the 
Secretary read the names of those members who 
would retire from office, by rotation, at the ensuing 
annual general meeting. The list comprised the 
President, Sir John E. Thornycroft, K.B.E., two 
vice-presidents, Mr. E. Roberts and Mr. R. E. L. 
Maunsell, C.B.E., and seven members of council, 
viz., Mr. H. L. Guy, F.R.S., Major S. J. Thompson, 
D.S.0., Eng. Vice-Admiral Sir George G. Goodwin, 
K.C.B., Eng. Vice-Admiral Sir Harold A. Brown, 
K.C.B., Professor E. G. Coker, D.Sc., Mr. B. Irving, 
and Mr. H. Randal Steward, B.Sc. (associate mem- 
ber). The council had made the following nomina- 
tions: as president, Mr. D. E. Roberts; as vice- 
presidents, Mr. H. L. Guy and Major S. J. Thomp- 
son ; as members of council, Mr. B. H. Brown, Mr. 
O. V. S. Bulleid, Wing Commander T. R. Cave- 
Browne-Cave, C.B.E., The Rt. Hon. the Viscount 
Falmouth, Mr. C. Hinton, M.A., Mr. W. C. Mitchell, 
B.Se., Eng. Vice-Admiral Sir George Preece, K.C.B., 
Dr. D. R. Pye, F.R.S., Professor A. Robertson, 
D.Sc., and Mr. B. J. Tams, B.Sc. (associate member). 
It was stated that, in order to ensure an election, 
three more names than there were vacancies had 
been submitted, but further nominations were 
admissible. In response to this invitation, the 
names of Mr. C. H. Russell (associate member), and 
Principal G. F. O’Riordan, B.Se., were submitted 
by members. 

The President then announced that the Secretary 
would read the list of awards made by the council 
to the authors of papers. This was as follows: 
a Thomas Hawksley Gold Medal to Dr. A. P. M. 
Fleming, C.B.E., for his paper on “ Training of 
Apprentices for Craftsmanship”; a Thomas 
Hawksley Premium to Major C. C. B. Morris, M.C., 
for his paper on “ The Organisation and Mechanical 
Appliances of the London Fire Brigade”; a 
Thomas Lowe Gray Prize to Mr. R. F. Davis, B.Sc., 
for his paper on “ The Mechanics of Flame and Air 
Jets”; T. Bernard Hall Prizes to Dr. H. Wright 
Baker, for his paper on “‘ Piston Temperatures in a 
Sleeve-Vulve Oil Engine " ; and to Mr. D. Clayton, 
B.Se. and Mr. C. Jakeman, for their paper on 


| in Complete Clearance Bearings”; and a Starley 
Premium to Mr. R. A. Railton, B.Sc., for his paper 
on “‘ Racing Motor Car Design.” 


Macutne-Too. Txsts. 


The president then called upon Dr.-Ing. Georg 
Schlesinger, Professor of Engineering at the Univer- 
sity of Brussels, to read his paper entitled “‘ Machine- 
Tool Tests and Alignments.” We commence to 
reprint this paper in abridged form on page 104 of 
this issue. 

The discussion was opened by Mr. J. E. Baty, 
who said that, as chairman of the British Standards 
Committee on Limits and Fits for Engineering, he 
was interested in the question of limits and fits 
with which the author had rightly opened his paper. 
The diagram of Fig. 1 of the range of tolerance for 
standard holes showed, in each step or range, that 
the British tolerance was roughly between 30 per 
cent. and 50 per cent. coarser than that of other 
countries. The comparison was hardly a fair one, 
as in the Continental system there were 13 steps, 
from 1 mm. to 500 mm., while in the British system 
there were 21 steps, a fact rendering comparison 
difficult. Moreover, the author, in his chart, had 
compared the British U-hole, the second grade of 
the unilateral standards, with H.7 of the I.S.A. 
system. Mr. Baty then demonstrated, by several 
diagrams thrown on the screen, that the British 
system, while it might need revision, was not so 
wide of the mark as it would appear to be from 
Fig. 1 of the paper. He did not think the author 
wished to suggest that coarser tolerances were 
worked to in this country than elsewhere as in 
previous lectures he had stated that similar limits 
to those worked to on the Continent were being 
worked to in this country. 

Mr. Baty then dealt with the question of machine- 
tool tests and alignments. It was impossible, he 
said, to exaggerate the importance of Dr. Schlesin- 
ger’s work in this matter. The manuscript of his 
book on this subject had been ‘submitted to German 
machine-tool builders in 1910, but had been 
neglected, and it was not until trouble had arisen 
over some exported tools, about ten years ago, that 
both sides had come to him and asked him to 
produce an inspection book. The German builders, 
| by realising the position, were now ten years ahead 

of this country in standardising methods of machine- 
tool testing. In 1933, a British Standards Com- 
|mittee was set up to prepare a specification on 
machine-tool tests and alignments, but it had 
received no support from the Machine Tool Trades 
Association. In November of last year ‘he, the 
speaker, had been a member of a deputation from 
the Institution of Production Engineers to the 
Executive Committee of the Association to urge 
it to co-operate in a specification, and he had only 
that day received a reply to the effect that the 
Association saw no reason for altering its previous 
decision. It seemed that a purchaser ought to be 
able to buy a machine tool to a standard specifica- 
tion, so that all tenders received were comparable, 
and the tools of a known quality. He hoped, 
therefore, that members would see that pressure 
was brought to bear on machine-tool makers until 
Dr. Schlesinger’s or some siniilar specification had 
been established in this country. 

Mr. F. H. Rolt also used slides to illustrate his 
remarks, which dealt in the main with the testing 
|devices for alignment. It was still true, as Sir 
Joseph Whitworth had long ago pointed out, that 
the basis of all precision measurement was a true 
flat surface. The verification of a flat surface, such 
as a lathe bed, was, he thought best done by a 
precision level which did not seem to be as well 
known in this country as it might be. The level 
was much more accurate than the ordinary work- 
shop type, and an actual example which he exhibited 
was capable of altering its reading by one division 
if it were tilted by an amount of only 0-0004 in., 
in other words, it had a radius of between 300 ft. 
and 400 ft. The level was moved along the bed 
and the readings at different places noted. Mr. 
Rolt then showed other instruments on the screen, 
including an example of an auto-collimator, in 
which a beam of light passing over cross wires and 
returned to them by a mirror would show by dis- 
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truth or accuracy, as the case might be, the readings 
being made by a microscope. He then criticised 
the usual types of straight edge and square used 
in the shop. The deflection of the former when 
supported on edge at its ends might be enough 
to coincide with a hollow surface, and so give a 
false reading. The usual type of square was 
equally unreliable ; thus, one having a blade 24 in. 
long by 2} in. deep, by 3} in. thick, would droop at 
the end, when held cantilever fashion, by nearly 
0-0005 in. One British manufacturer had there- 
fore abandoned this pattern, and now made the 
blade of H section, the resulting stiffness reducing 
the deflection to something like 0-0001 in. He 
considered that the best type of square to use, 
and the simplest to test, was an accurately ground 
and truly-faced cylinder. The British Standards 
Institution was at the moment attempting to 
standardise limits of accuracy for squares, micro- 
meters, straight edges, and so forth, and when this 
work was completed, it should be possible to 
purchase measuring tools to definite specifications. 

Mr. J. M. Newton, speaking first on limits of 
accuracy, was of opinion that such tables as Fig. 1 
hardly helped a designer in selecting the quality of 
fits required for a particular machine, and thought 
that in many workshops where the work was of 
high quality, the necessary fineness of fits had 
been developed without conscious reference to 
standardised limits. In one factory, for example, 
impulse turbine discs were bored within limits of 
not more than half those shown in Fig. 1 for a 
range of sizes between 8 in. and 28 in. in diameter, 
and these were deliberately chosen by the designer 
as suitable for the conditions of working. Such 
limits were attained in practice by selected crafts- 
men of the highest ability working on simple ma- 
chines, and the general situation looked after itself 
quite effectively. A new product might, however, 
be treated differently by specifying the different 
classes of fit allowable. Engineers generally were 
inclined to call for too fine tolerances and too fine 
clearances, but gradually the solution was achieved 
by which the coarsest fit that would function 
satisfactorily was obtained, as that was the condi- 
tion which gave the minimum cost of manufacture 
for the desired performance. 

The majority of machining operations copied 
pre-existing surfaces which might be and were 
distorted under cutting forces, but although 
economy of manufacture was obtained by securing 
accurate machining, this was not the only condi- 
tion for cheapness, as it was unusual for machine 
tools to be cutting for as much as one-third of 
their working hours, so that any device which re- 
duced idle time was also important. Mr. Newton 
then dealt with the question of obtaining accurate 
work in a lathe by diminishing the cut from rough- 
ing to finishing, but the accuracy obtained by the 
finishing cut quoted in the paper, viz., a parallelism 
of 0-0003 in., depended largely on the spindle 
bearings. He could not agree that plain bearings, 
with the small amount of clearance necessary for 
this degree of accuracy, were practicable for the 
high speeds now often used, and would have liked 
further information on the subject of bearings. 
In precision boring machines, he thought most 
modern machine designers were using pre-loaded 
rolier bearings, and, as far as his own experience 
went, they were fairly successful. In grinding 
machines, makers were using, in many cases, plain 
bearings with special loading devices. 

Dr. H. E. Merritt said he felt that the author 
had been faced with an impossible task in having to 
condense a volume of some thousand pages into a 
short paper, and the result was not satisfactory 
from the student’s point of view. He thought some 
of the diagrams were not accompanied by sufficient 
explanatory text. A case in point arose in connec- 
tion with Fig. 16. One of the curves in it appeared 
to refer to the deflection of the work itself, but 
a rough calculation did not confirm this, and it 
would be interesting to hear how the author allowed, 
in the standards he proposed, for deflection of the 
work apart from the deflection of the machine. 
Professor J. J. Guest said it seemed to him that 
the author’s book on the subject of the paper might 
convey the impression that the question of machine- 





placement or coincidence of the image lack of! 


tool alignment had received no attention in this 
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country. 


eolleges here for a long time, workshop courses of | tool construction than alignment. 
a more advanced type, with better equipment, had | purchasers were inclined co demand machines with | 
been provided of recent years. He then exhibited | over-large 
a slide of a number of examination questions set | several ways. 


by the City and Guilds of London Institute, which 


showed that a knowledge of the methods of aligning | and partly machined, it was undesirable to put on | 


various machine tools was regarded as important, 
and was expected to be understood. The questions 
were mainly from papers set in the years 1930 to 
1936, but the first was dated 1924. The novelty of 
Dr. Schlesinger’s proposals appeared to be that a 
machine tool should be purchased on manufac- 
turing limits stated to have been conformed to, 
instead of the more usual practice of demanding 
a definite accuracy in the product and a satisfactory 
rate of output. It would seem that accuracy of 
the product was a proof of accuracy of construc- 
tion and rigidity in the machine. At the same 
time, some firms were willing to state the limite 
to which the machines were made if the purchaser 
asked for them. He thought, moreover, that the 
adoption of standards would tend to check develop- 
ment in machine-tool design. 

Again, it seemed to be implied that no attempts 
had been made in this country to ascertain the 
forces at a tool point as an aid to design. The 
appliance shown in Fig. 13 of the paper made use 
of hydraulic pistons past which there would be 
leakage resulting in the displacement of the tool. If 
this leakage were prevented by using diaphragm 
pistons, the apparatus would then become identical 
with that used by the late Professor Nicolson, of 
Manchester, in experiments started about the year 
1897 at MoGill University. This apparatus was 
shown in a paper read before the Institution in 
1904. Further experiments of a similar nature 
were described by Professor Dempster Smith in 
his paper before the Manchester Association of 
Engineers in 1911, and had been described in his 
book on cutting tools, the third edition of which 
was published in 1908. For many years, there- 
fore, the information had been available here. 
Professor Guest then criticised some of the examples 
in the paper; thus, in connection with the radial 
drill of Fig. 8, a formula was given for the maxi- 
mum deflection of the pillar and a maximum 
admissible deflection of the arm due to the deforma- 
tion of the pillar was given as a definite figure, but 
no explanation was put forward as to how this 
figure was arrived at. Nor was it stated whether 
the deflection of the arm itself was to be calculated 
and added to that due to the deflection of the 
pillar. These were the sort of thing the designer 
wanted to know. Professor Guest then discussed 
the question of deflections in the lathe examples 
given. 

Mr. A. J. Thorneloe, after a reference to the 
omission of discussion of the effects of play of the 
spindle or inaccurate abutment in a quill of a 
radial drill when taking heavy cuts, said the author 
had not dealt with the position of the lead screw 
in speaking of lathe tests. He then related an 
incident which showed that the essential points in 
obtaining an efficient lead screw were that flatness 
of the bed was necessary, its.edges had to be straight, 
the lead screw bearings had to be definitely parallel 
to the upper surface of the bed and parallel to the 
guiding edges, and the abutment faces for the 
collar on the screw had to be dezd true and square 
with the bore. Another point not referred to in 
the paper was with regard to the necessity for 
attention to the spindle thrust. He had had, in 
previous years, difficulties with lathes, due either 
to the shoulder on the spindle not being dead 
square, or the thrust surfaces not square with the 
bore. He thought the type of bearing shown in 
Fig. 19 of the paper was old-fashioned and entirely 
unsuitable for highly accurate or heavy work. He 
submitted that a good parallel bearing so arranged 
that the bolts or studs were definitely in tension, 
would give much better results and, subject to 
efficient lubrication, a longer period of life without 
apy wear. 

Mr. I. H. Wright agreed with Professor Guest 
that British machine-tool makers knew something 
about alignment and tests, and that the informa- 
tion was obtainable for the asking. He, himself, 


had been building machine tools to guaranteed 





Apart from instruction given in technical | alignments for years, but there was more in machine- 





/LETTER TO THE EDITOR. 
THE RESISTANCE OF TRAINS. 


To tHe Eprror or ENGINEERING. 

Srr,—I have read with interest the letter in your 
issue of January 21 from Mr. Johansen on the subject 
a live over-load. It was a common thing for AY neg ccuieaeddie iotieatanaiiene 7 
customer to have a heavy cut put on to see what| [ had no means, beyond my own impressions, of 
the machine would do, and then suggest a test | estimating the strength ard direction of the wind. 
should be made of the alignment. The castings of | but I should say that the wind blew from the 8.W. 
a machine so overloaded might take a set which | 4t approximately 40 deg. from the direction of the lire 
would last a few hours, after which they would prob- | with the strength which he suggests—about half the 
ably regain their origina) form. Here a knowledge of | “Peed of the train. 


: ; I have so often come across cases in which the effort 
e . erials was re . or t . ; P 
the nature of materi ee quired rather than uired from the locomotive was either more or less 
reliance on figures from a system of eee | 
| 


For one t q 





motors, which was objectionable in| 
Again, it must be remembered that | 
with a machine containing castings partly rough 


gh . , than I should have expected from a survey of all the 
Mr. Wright then referred to the question of vibra-| apparent conditions, including wind, that I think the 
tion, as discussed in the paper, and in expressing | more likely cause of what occurred was high resistance 
the view that the knee-type milling machine with | 


an open C-frame was unsuitable for taking heavy 
live forces, he showed several slides of recent 
milling machines. In one of these an attempt | 
had been made to damp out the vibrations by 
coupling the two primary vibrating parts to the | 


upper part of the machine, and the knee of the | 
machine to the breast of the machine. In another, | bap An aa a anarcane 
the natural vibrations were countered, as far as 
possible, by fitting a flywheel close to the cutter. | ELECTRIC COMPANY, LIMITED. 
Mr. John Holloway thought the paper was As mentioned in our issue of November 26, page 604. 
important and, in fact, overdue, as comparatively | = eg tI at the Witton o orks of Messrs. General 
at tiiinen em. aeneiiien todin Dual Sentes anemia ‘lectric Company, Limited, Magnet House, Kingsway. 
Se = ; P | London, W.C.2, has recently been extended by a large 
to the Institution, though in the last ten or twelve | puilding constructed to house a mechanised plant. It 
years the machine tool had developed in a sur- | actually covers an area of about 24 acres and produces 
prising way, while the progress of mechanical | castings weighing from 14 oz. to 25 tons. A view of 
engineering as a whole depended largely upon it.| the new extension appears in Fig. 1, page 94, which 
Dealing with the turning tests shown in Fig. 15, | shows the moulding machines at either side, the cupolas 
he would enquire whether the lift of the tailstock | being at the far end of the central gangway. The foundry 
had been measured. With a heavy cut on a bar|* particlarly employed for the production of castings 
£ steel. starti t the tailstock end. i lath weighing up to 40 Ib., using moulding boxes measuring 
Of stee!, starting at the talstock end, in any 1athe, | 94 in. by 18 in. by 7 in. high. This enables a range of 
however strongly built, there would be some . 


. . . . products, such as ironclad switch cases, fractional 
lift of the tailstock at the start, and this might | horse-power motor shells and bearing brackets for 
account for some of the want of alignment in the 


motors up to 5 h.p. to be manufactured. Fettling and 
turned bar. The statement had been made in the | dressing operations are conveniently carried out near 
paper that the work could never be more exact the knock-out stations, while a totally-enclosed sand- 
than the machine on which it was manufactured. 


blast apparatus, which is fed by a steel slab conveyor. 
Tc was a fact, however, that very accurate work had 


completes the installation. 
been done in the past on machine tools nothing like As will be gathered from the illustrations, the root 
so well made as they were to-day. The explana- 


of the building is braced so that no columns are neces- 
tion appeared to lie in the fact that in those days 


sary, and this design has greatly assisted the lay-out of 
; ; the plant. The resulting increase in the rapidity of 
craftsmanship was more relied upon than the 
machine. 


production enables the output to keep pace with the 
Professor Schlesinger had time to make only a| 


subsequent automatic machining processes, and recent 
improvements in the making of the metal patterns 
rapid reply. In reply to Mr. Holloway’s question, | pnt wy possible to reduce the casting tolerances 
he sai@ the tailstock lift had been measured. He | The equipment installed consists of two separate 
had not intended to criticise the British machine-| ynits. Each of these units comprises five pairs of 
tool industry, but most of his experience had been | moulding machines, views of which are given in Figs. 2 
with German and American machines. Professor} and 4. There are also 10 sand hoppers, one over each 
Guest's references to early British dnveatiqntions | nective, a mould conveyor, sand-preparation plant 
were interesting, but the work did not seem to have | @nd knock-out station, the latter being illustrated in 
been followed up by the machine-tool maker. Dr. | Fig. 3. The knock-out sand is passed over a magnetic 
Merritt’s strictures were in some sense justified, | pulley into the boot of a bucket elevator, which takes it 
but he had been invited by the Council to give some ay woth te Altern y Any get pt meting ary 
. -. a | this hopper the sand fells on to a rotary feed table, 
account of his work, and it was a difficult task to| which controls the amount of sand passing out, and 
compress a book of 800 pages of text and 800 pages | 
of illustrations into a single paper. In any case, 


thence the sand dreps on to a vibrating screen which 

removes all hard burnt sand and cores. The screened 
further compression had been necessary since the 
per was written. He had noticed an error in 


| sand next pas-es into a puddle mixer, which is provided 
with a controlled water supply. This mixer discharges 

Fig. 16. The cutting force D should be 12,000 kg. 

Mr. Newton’s comments as to fine work being 


the sand on to a traverse belt which conveys it to one 
| end of a steel slab conveyor, where there is a revivifier. 
possible without specified standards were true, but 
this method was expensive. The designer ought 


The conveyor travels across the sand hoppers above 
| the moulding machines, and keeps them filled with 

to provide the information required. Mr. Baty had 

referred to Fig. 1. This was not intended to reflect 


)sand. Any overflow of sand is passed down a chute 
at the other end of the plant on to a belt conveyor 
on British practice, the diagram had grown up in 
an attempt to set out what countries used parti- | 


lw hich travels underneath the floor to the knock-out 
station. This conveyor also passes under grids which 
are placed at floo: level between each pair of moulding 
cular standards, and the different basis of the | ™4chines, so that the surplus sand and spillage from 
British and Continental systems had made the | t®¢ moulders are taken to the knock-out station and 
a : mixed with knock-out sand. The cycle of operations 
former stand out, yet it was, after all, a difference | ;. hon repeated 
analogous to that existing between the inch and| 4 gand mill can be placed in circuit for milling any 
the millimetre. He agreed with Mr. Rolt that} added sand or overshot hopper sand. Alternatively, 
the truly flat surface was the starting point of|the mill can be used as a separate unit for milling 
measurement. The auto-collimator, he thought, | facing sand. By closing the gates above the hoppers, 
was more suited for the laboratory than for the | ll the sand, other than that lying in the hoppers, can 
workshop. In conclusion, he would say that 
international agreement on the general question 
would be found of great importance to the British 
export trade, his experience and knowledge of what 


be passed through the mill. Casting is done on that 
part of the mould conveyor which is adjacent to the 
other countries were doing made him hope that 
Great Britain would not stand aside. 


of the vehicles of the train rather than high air- 
| resistance. 
Yours, ete., 
28, Asbhurn-place, 8.W.7. MONESWELL. 


January 22, 1938. 




















cupolas, the latter being placed at the side of the 
building farthest from the knock-out station. The 
moulding boxes are returned to the moulding machines 
on a gravity conveyor, the mould conveyor being solely 
used for the reception of completed moulds from the 























Jan. 28, 1938.) 


ENGINEERING. 





roI 











MECHANISED FOUNDRY AT 


WITTON ; GENERAL 


ELECTRIC 


COMPANY, LIMITED. 





Fie. 3. 


machines. The knock-out castings are placed in steel 
receptacles which are transported to the tumbler 
barrels on the fettlers’ benches. Immediately behind 
the knock-out stations is a slab conveyor on which 
castings can be taken to a sand-blast plant. Grinding 
wheels, with underground dust-extracting channels, are 
placed near the fettlers’ benches. 

All the small sea sand cores are made by female core 
makers, who work alongside one of the moulding 
units. These cores are dried in a continuous dryer, and 
are afterwards placed on racks ready for the moulders. 
The sea sand is prepared in a Rotoil mixer, and arrange- 
ments are provided for drying the sand. A concrete 
floored gallery, which is supported from the roof, runs 
right round the building. Patterns which are not in 
use are stored in racks in this gallery. Racks are also 
placed in the gangway between the two units on the 
ground floor. 








HIGH-ALUMINA CEMENTS. 


PENDING the issue of a British Standard Specification 
dealing with the subject of high-alumina cements, the 
Institution of Structural Engineers has drawn up and 
issued a report on the use of such cements in structural 
engineering.* As is also the case with Portland cement, 
the chemical reactions occurring after setting are not 
yet fully elucidated, and the recommendations now 
set forth must be accepted as being rather of an 
empirical than final character, and although on the 
safe side they must also be considered in some 
respects as not altogether supported by practical 
experience. The conclusions of the report may be 
summarised as follows :— 

High-alumina cement when tested by setting time 
should invariably be gauged with 22 per cent. of water. 
The setting time may vary widely without the other 
characteristics of the cement being affected, an initial 
setting time of between 3 hours and 6 hours is 
quite normal, while the final set usually takes place 
within 14 hours of the initial set. If this initial set 
is more than 6} hours, or the final set more than 1} 
hours after the initial set, the cement should not be 
used, 

The testing of high-alumina cement for strength is 
a delicate operation and should be entrusted to profes- 
sional testers, skilled in the testing of this type of 
cement. A suitable test would be a compression test 
on cubes of about 3 in. made by gauging three parts 
of standard sand with one part of cement and 124 per 
cent. of water by weight of the cement. Metal moulds 
should be employed, the bottom edges being smeared 
with grease to make them water-tight. After filling, 
the mould should be kept moist for 24 hours. Cubes 
intended for breaking at a greater age than 24 hours 





* The Use of High-Alumina Cements in Structural 
Engineering. Published by the Institution of Structural 
Engineers. [Price 6d. net.] 


REMOVING CasSTINGS FROM FLASKS. 


should be removed from the moulds and placed in water. 
Made in this way, cubes should give a strength of at 
least 5,000 lb. per square inch at the age of 24 hours 
and 7,000 Ib. per square inch at the age of 7 days, The 
strength of such cubes will be found to approximate 
closely to the strength of a good 4:2:1 washed 
ballast concrete of the same age and made with the 
same cement. Cement which, when tested as above, 
gives a strength of less than 4,000 lb. at the age of 
24 hours should not be used, irrespective of the strength 
which it may give at 7 days. 

Most of the aggregates suitable for Portland cement 
concrete are suitable for high-alumina cement concrete. 
There are, however, certain exceptions and high- 
alumina cement is less tolerant of fine dust than is 
Portland cement in this respect. On the other hand, 
high-alumina cement is a harder material than Portland 
cement and the fraction of the fine aggregate between 
the No. 25 sieve and the 52 sieve is very useful for 
giving improved workability. Owing to the harshness 
of high-alumina cement the mixing should be more 
thorough than is common in mixing Portland cement 
concrete. 

The amount of water theoretically necessary to 
complete hydration is 40 per cent. by weight of 
the cement. For any mix the ideal amount of 
water (including that in the aggregate) is 6 
gallons per cwt. of cement. Sufficient inert aggregate 
should be used so that the mix will carry this 40 per 
cent. of water by weight of the cement. It is rarely 
necessary to use mixtures richer than about 5: 1, 
with an aggregate of }? in. maximum size. A richer 
mix may not produce a stronger concrete, as it is 
possible that the amount of aggregate will not carry 
sufficient water for complete hydration. 

The damp curing of high-alumina cement concrete 
is of more importance than in the case of Portland 
cement concrete and neglect of this precaution will 
probably be fatal to the production of good concrete. 
High atmospheric temperatures of the order of 
80 deg. F. to 120 deg. F. have an adverse effect upon 
the strength of high-alumina cement concrete. 








PROTECTION AGAINST LIGHTNING. 


Tue methods whereby a building can be protected 
against the effects of lightning were stated over 100 
years ago by Benjamin Franklin, and their accuracy 
is shown by the fact that they still hold good to-day. | 
At a later date the necessity of installing arresters on 
overhead transmission lines was recognised, in order | 
that the resulting surges should not cause damage to 
the plant on the system. It is not, therefore, sur- 
prising to find that when the American Institute of 
Electrical Engineers and the National Bureau of 
Standards were commissioned to prepare a series of 
safety codes for electrical work, lightning protection 








took a leading place on the list, Nevertheless, this 


Movutpinc MACHINES. 
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work is of comparatively recent date, for it was not 
until 1929 that the formulation of definite standards for 
the protection of persons, buildings and other property, 
and of structures containing inflammable liquids and 
gases, was completed. At a later date, a preliminary 
publication dealing with the protection of electrical 
apparatus and lines was also issued. 

The sections dealing with persons and buildings 
were revised in 1932, and at the end of last year 
further revisions were made, both in these parts and 
in that dealing with structures containing inflammable 
gases and liquids. The result is a very valuable 
booklet on the subject, which is published by the 
United States Government Printing Office, Washington, 
under the title “‘ Code for Protection against Lightning.” 
The price of this production is 15 cents. 

From this pamphlet British electrical engineers will 
learn with interest that about 400 persons are killed 
by lightning in the United States every year, and that 
about 1,000 are injured. Some 90 per cent. of these 
accidents occur in rural districts. Nevertheless, the 
“risk per unit” is small, and might be still further 
reduced by attention to the rules of personal conduct 
laid down. On the other hand, at least 9,000,000 dols. 
is paid by the insurance companies each year to cover 
losses resulting from the operation of this natural 
phenomenon, and this would naturally be much higher 
if lightning conductors were not used. It could, however, 
probably be reduced by employment of more extensive 
protective measures, with the proviso that it would not 
pay to equip every building. The value of protection is 
shown by the fact that while in Iowa, 28 buildings 
equipped with conductors were destroyed in 1929, 
during the same period, 503 buildings not so protected 
also suffered destruction, These figures also bring 
out the point, which cannot be too highly stressed, 
that it is not sufficient to provide lightning conductors ; 
they must be maintained in a proper state of efficiency. 
Curiously enough, this essential seems to receive but 
little recognition in the Code. 

With this exception, the ground is well covered. 
After a useful introduction, in which the fundamental 
principles of protection are laid down, the equipment 
of ordinary buildings is fully discussed under such 
headings as conductors and earth connections, and the 
types of installation necessary for metal-roofed and 





metal-clad buildings, spires, steeples, water towers, 
silos and stacks of various types of construction are 
specified. Ships, trees and livestock in fields are 
similarly dealt with, while finally a special section is 
devoted to the protection of structures containing 
inflammable liquid and gases. The book is well 
worthy of study, and its low price is an additional 
attraction. 








Ipeat Home Exutsrrion,—The Ideal Home Exhibi 
tion will this year be held from April 5 to 30, at Olympia, 
London, W,14. 
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LABOUR NOTES, 

Tue following joint statement was issued on Friday 
of last week, by the two sides of the Shipbuilding Trade 
Joint Council for Government Departments :—At the 
meeting held at the Admiralty yesterday, the council 
again had-under consideration the Trade Union Side 
claim for a substantial increase in the basic rates of 
pay for all skilled men employed in H.M. Dockyards 
and other Admiralty industrial establishments at home. 
It was agreed, in settlement of this claim, that while 
no all-round increase in the standard basic rate could 
be conceded, except as regards patternmakers and 
ironfounders, where there would be an increase in the 
basie rate of ls. a week, the system of classified rates 
should be amended so as to increase the percentage of 
men on classified rates from 50 to 72}, and to extend 
the system to those trades at present on a flat basic 
rate equal to the minimum basic rate of the classified 
trades, i.e., 48s. The new scheme will provide for 
27} per cent. of the men to be on the standard basic 
rate of 48s., 25 per cent. on the classified rate of 50s., 
12} per cent. on each of the classified rates of 528., 54:., 
and 56s., and 10 per cent. on the classified rate of 58s. 
The scheme will be put into operation with effect from 
January 23. These rates of pay are exclusive of the 
industrial bonus which will be payable as at present, 
ie., 208. a week in the Dockyards and 22s. a week in 
London, The number of men at present within the 
classified trades is about 12,500, and the agreement 
will result in over 7,000 more men being brought 
within the scope of the classified-rate system. 


It is stated that at their annual conference in Barns- 
ley, last week, the National Federation of Colliery 
Deputies decided, by a large majority, to cease to be 
affiliated with the Trades Union Congress. A resolution 





was passed demanding that deputies should have | 
full powers of inspection in cases of accidents in 
mines, and the committee was instructed to secure 
that deputies should be compulsorily supplied with | 
dust traps where persons were working in an atmosphere 
predisposed to silica dust. 


Writing in the January issue of the Trade Report of 
the United Patternmakers’ Association, Mr. Findlay, 
the general secretary of the organisation, says :—‘* Not 
since July, 1936, has our unemployment figure | 
exceeded the 200 mark. In that month we had 241, | 
and since then our average has been 118, reduced by 
the past year’s figures to 102. This month we record 
229. I sincerely hope this is not an indication of a 
return to the bad old days of the early 'twenties and 
‘thirties, when our funds melted like snow in the 
sun.” The total membership of the Association is 
11,359. 


At the end of December, the number of members of 
the Boilermakers’ and Iron and Steel Shipbuilders’ 
Society “ signing the books * was 8,041, as compared 
with 7,649 at the end of November. During the month, 
the number of members on superannuation benefit 
decreased from 1,598 to 1,587, and the number on sick 
benefit increased from 903 to 1,005. In December, 
which had to bear five weeks’ outlays, the expenditure 





was 3.3361. 198. ld.; in November it amounted to 
2,602/. 10s. There was a net increase in the membership | 
of 134 | 


Like Mr. Findlay, the general secretary of the 
United Patternmakers’ Association, Mr. Hodgson, the | 
general secretary of the Boilermakers’ and Iron and | 
Steel Shipbuilders’ Society, is concerned about the 
increase of unemployment sh wn by the returns from 
the branches of the organisation. “It will be 
observed,” he says, “ that although politicians and | 
others are talking of increased trade and prosperity, | 
our number of members unemployed is increased. 1 
am informed that this is due somewhat to lack of 
material, orders for armament work taking precedence. 
Quite a large number of our members attached to 
railway shops and engineering firms are either on 
short time or completely idle.” 


In the course of a review of the past year's operations 
of the Transport and General Workers’ Union, Mr. 
Bevin, the general secretary of the organisation, says 
that although the final figures for the period are not 
vet available, “it ia interesting to note that in 1930, 
just before the full effect of the slump was felt, our 
membership stood at 428,000, At the very worst 
period of the depression it had fallen to 372,000.” 

We have now risen,”’ Mr. Bevin goes on to say, “ to, 
approximately, 650,000—an increase of over 50 per 
cent. from the highest point in 1930. It will be 





appreciated that an enormous number of members 
have to be enrolled to achieve this result because of 





the wastage caused by deaths, retirement from industry, 
and various other causes. We shall increase our 
affiliated membership to the Trades Union Congress, 
and I am happy to say there will be a substantial 
increase of affiliations to the Labour Party.” 


“On the financial side,”” Mr. Bevin continues, “* we 
have made great strides. During the past year, in 
addition to the ordinary benefits, we have paid out in 
— pay approximately 150,0001., we have 

over 100,000/. to reserves. The work of the 
Finance Department is extremely important, and we 
have endeavoured to make it as efficient as possible. 
Perhaps one of the most striking tributes to its efficiency 
is the small amount of criticism or complaint we 
get ing our financial administration. We meet 
every liability and, at the same time, endeavour to 
avoid the waste of a single penny, for it must be 
remembered we have to run the whole of our services 
upon a remarkably small contribution. Care is used in 
the investment of all moneys, both in property and 
stocks, and the reserves of the Union now exceed a 
million pounds. I must emphasise, however, that the 
Union’s machinery is so constructed that, with 100 per 
cent. organisation inthe industries we cater for, very 
little itional expenditure would be involved.” 


The Ministry of Labour Gazette states that among 
persons insured under the general scheme of unemploy- 
ment insurance, including the special schemes for the 
banking and insurance industries, the _ percentage 
unemployed at December 13 last was 12-2, as compared 
with 11 at November 15. Among persons within the 
agricultural scheme, the percentages were 8-3 at 
December 13, and 5-0 at November 15. For the two 
schemes combined, the percentage for December 13 
was 12-0, as compared with 10-7 for November 15. 
These figures apply to unemployed insured persons 
between she ages of 16 and 64 in Great Britain and 
Northern Ireland. On a comparable basis, there was 
an increase at December 13, as compared with Decem- 
ber 14, 1936, of about 0-6 in the percentage unemployed 
among persons within the general scheme, and an 
increase of about 4-5 among persons within the 
agricultural scheme. For the two schemes combined, 
there was an increase of about 0-7 between these two 
dates. 


At December 13, there were 1,283,604 persons on 
the registers of employment exchanges in Great 
Britain who were out of a situation. This was 56,004 
more than at November 15. On a comparable basis 
there was a decrease of about 48,820, as compared with 
December 14, 1936. There were registered as un- 
employed in Great Britain, 324,779 persons who were 
on short time or otherwise temporarily suspended from 
work. This was 107,973 more than at November 15. 
On a comparable basis there was an increase of about 
142,890, as compared with December 14, 1936. Of 
persons who normally seek a livelihood by means of 
jobs of short duration, there were on the registers in 
Great Britain, 57,024. 
November 15. On a comparable basis there was a 


decrease of about 2,330, as eompared with December 14, | 


1936. 


The total of 1,665,407 persons on the registers at 
December 13 included 896,019 persons with claims 
admitted for insurance benefit, 555,927 persons with 
applications authorised for unemployment allowances, 


75,487 persons with applications for benefit or allow- | 


ances under consideration, and 137,974 other persons, 
of whom 25,611 were under sixteen years of age. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, changes in rates 
of wages reported to have come into operation in 
December are estimated to have resulted in an increase 
of 54,6001. in the weekly full-time wages of 414,000 
workpeople. The principal increases affected coal 
miners in Leicestershire, Nottinghamshire, North 
Derbyshire and Scotland ; iron puddlers and iron and 
steel millmen in the Midlands ; steel-sheet millmen in 
various districts; employees of electricity-supply 
undertakings in Great Britain; and employees of 
municipal tramway, trolley-"bus and omnibus under- 
takings outside the Metropolitan area. The only 
decrease in rates of wages reported in December 
affected about 2.000 workpeople engaged in the 
manufacture of certain classes of silk stockings. The 
changes reported to have come into operation during 
1937 have resulted in total net increases estimated at 
about 780,0001. in the weekly full-time wages of over 
5,100,000 workpeople. Only about 4,400 workpeople 
were reported as having sustained a net reduction in 
wage rates during the vear. 


This was 2,227 more than at | 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning’ in 
December, was 40. In addition, 16 disputes which 
began before December were still in progress at the 
beginning of that month. The number of work- 
people involved in these 56 disputes, including work- 
people thrown out of work at the establishments where 
the disputes occurred, was about 9,000, and the 
aggregate duration of the disputes in December is 
estimated at about 45,000 working days. 


Cabling on January 21, the New York coi ndent 
of The Times stated that on that day, Miss Perkins. 
the United States Secretary of Labour, had reported 
that 520,000 industrial workers had lost their jobs in 
December—the largest increase of unemployment in 
any December since 1920. The total weekly payroll 
during the month was smaller by 19,600,000 dols. 
than in December, 1936. The motor industry showed 
a larger decrease in employment than any other 
industry, 89,000 of its workers being laid off. In the 
durable-goods industries, as a whole, the decrease 
was 8-9 per cent., and in the non-durable, 4-2. 





Apparently more than Italians are to be brought 
into Germany next summer for work in the icul 
tural areas. In order to make up a total of 100,000. 
others from Hungary, Pcland, Czechoslovakia, Jugo- 
slavia, Austria, Holland and other countries are to be 
introduced. Each country, it is stated, is expected 
to contribute 10,000. According to The Times 
correspondent at Berlin, the wages of these workers 
from other countries have to be paid in foreign currency 
for the most part, and every foreign worker costs the 
Reich about 350 marks in Devisen for the nine months 
he is on the land, so that the Reichsbank has to be 
prepared to hand over at least 35,000,000 m. In 
order not to upset the cash exchange too much, it has. 
therefore, been decided to take a few labourers from 
many countries rather than many from a few. 





With Germany's unemployment figures at the height 
| they are, it is strange that the authorities should be find- 
| ing it necessary to import foreign labour. The reason. 
| however, will not be far to seek if the issue for January 
| 12 of the Weekly Report of the German Institute for 
| Business Research is studied. While the total number 
| of unemployed workers decreased, a shortage of skilled 
workers developed to hinder the activities of many of 
the leading manufacturing industries. To make up 
the deficiency from the reservoir of unemployed labour 
seemed, obviously, to be the way out of the difficulty. 
Unfortunately, as Professor Ernst Wagemann, in 
effect, points out, the reservoir of skilled or otherwise 
suitable labour which, in an ideal world, would be 
capable of supplying the necessary workers, is prac- 
tically exhausted. From the accounts of our leading 
trade unions, we know something of the same difficulty 
here, although our efforts to solve the problem are 
not on the lines which Professor Wagemann suggests. 





Apparently, the idea of the authorities is to 
utilise in manufacturing industry as many of the 
|unemployed as promise to attain some degree of 
efficiency under expert training, and to withdraw from 
| agriculture and minor manufacturing trades as larg 
a number as possible of men whom it would be profit 
able to train as semi-skilled workers. The enrolment 
of foreigners for agricultural works suggests that 
| this is the line which is being followed. From the 
point of view of British trade unionism, this would raise 
| difficulties which would almost certainly prevent any 
| approving here of this otherwise desirable method of 
ucing unemployment. Professor Wagemann’s con- 
| clusion is that under the conditions which he has 
described and we have summarised, “it will be of 
| special importance for the development of German 
|industry to increase the output of labour.’ That 
| obviously means rationalisation of labour on a large 
scale and the fact that it does, so should not be over- 

| looked by people in this country. 








Propuction oF Pic-Iron anp Steen ts GREAT 
Brrrats.—The monthly memorandum issued by the 
British [ron and Steel Federation, Steel House, Tothill- 
street, Westminster, London, 8.W.1, shows that 135 
blast-furnaces were in operation at the end of November, 
as compared with 133 at the beginning of the month. The 
production of pig-iron in November amounted to 762,300 
tons, compared with 769,600 tons in October, there being 
30 blast-furnace working days in November, against 31 in 
October. In November, 1936, the production of iron 
amounted to 643,100 tons. The November output of 
steel ingots and castings totalled 1,178,300 tons, compared 
with 1,133,600 tons in October, and 1,001,300 tons in 
November, 1936. 




















28, 1938. | 











BRGSRESRUNS. 





RETAINING RINGS FOR TURBO-ALTERNATOR ROTORS. 
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Fie. 1. ENp or CompLetep Rotor. 


Fig. 4. 


THE ELECTRICAL ASSEMBLY OF 
TURBO - ALTERNATOR’ RETAIN- 
ING RINGS. 


Tue retaining rings used on the turbo-alternators 
constructed by Messrs. The British Thomson-Houston 
Company, Limited, Rugby, are only attached to the 
rotor at the ends of the core, the outer ends being quite 
free of the shaft. This will be clear from Fig. 1, which is 
an illustration of one end of a com pleted rotor. For many 
vears the ring was fixed to the core end of the rotor by a 
coarse buttress screw thread ; and this method is still 
used on small machines. On the larger units, however, 
the ring is first heated by eddy currents and then shrunk 
on to the core. This ensures that when the machine 
is running at full speed, and the ring is therefore stressed 
more than the core by centrifugal force, there is both 


BRITISH THOMSON-HOUSTON COMPANY, 





Eppy-CuRRENT HEATER IN PosITION. 





mechanical and electrical contact between the two 
parts in every radial position. 
retaining ring is made with projections, as shown in 
Fig. 2. These projections engage in longitudinal slots | 
and, when the ring has been pushed past a shoulder, 
enter a circumferential groove in the core body. The 
ring can then be turned round through half a slot | 
pitch, so that the projections on the ring engage | 





LIMITED, 





Fie. 2. Rove Reapy ror AssEmMBLy. 


with similar projections 
on the core end. One 
or two keys, which have 
been previously  as- 
sembled on the rotor 
core, are then drawn 
along between two of 
the projections on the 
ring, so that the latter 
is prevented from turn- 
ing when the assembly 
is completed. 

A view of the ring 
ready for assembly is 
given in Fig. 4. This 
shows the eddy-current 
heater, which is used to 
raise the temperature so 
that the ring will pass 
over those projections 
on the rotor body on 
which it will subse- 
quently make a tight 
shrunk | fit. As the 
material of which these 
retaining rings is formed 
is non-magnetic nickel- 
manganese steel, suffi- 
cient eddy-current heat- 
ing cannot be generated 
at the normal supply 
frequency. An _ outer 
magnetic section is 
therefore used, as illus- 
trated in Fig. 3. Upon 
this are mounted lam- 
inations and a magnetis- 
ing coil which, when 
excited, attempts to 
pass a flux alternating at 
50 cycles per second 
into the solid magnetic 
ring. This flux is, how- 
ever, prevented from 
penetrating deeply into the ring by a skin of high-in- 
tensity current which it induces all over the surface. 
This current heats the ring. 

The magnetic ring, with its exciting coil and laminated 
shoes, is made up in sections with screw-adjusting and 
current-carrying connections between them. By this 
method different numbers of coil sections with their 
assembled shoes can be adapted for rings of different 
diameters. The adjusting screws between the ring 
sections, which are visible in Fig. 4, are opened out and 
closed up as required, so that the magnetic sections 
make good heat contact with the retaining ring during 
the different stages in the heating process. 

A retaining ring such as that used on a large 
1,500-r.p.m. alternator weighs 46 cwt. and has an 
external diameter of 60 in. It requires 45 kW at 
0-65 power factor to heat it up to the desired tempera- 
ture in 1} hours. A 36-in. ring, such as is used on 


For this purpose the | a 3,000-r.p.m. alternator, weighs 12 ewt. and requires 


20 kW at 0-65 power factor to heat it up in one 
hour. The arrangement of exciting coil requires a large 
current at a low voltage, which is different for the 
different sizes of rings, and is therefore supplied from 
a transformer with a low-voltage secondary having 
appropriate tappings. 
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(Concluded from page 50.) 





SHALLOW-DravuGut RiveR Towsoarts. 


DyNAMOMETER tests of the power requirements of 
the boats used to propel barges on the Ohio and 
Monongahela rivers formed the basis of a paper by 
Mr. Albert J. Dawson on ‘‘ Power of Shallow-Draught 
River Towboats,” in which the author mentioned 
that the established practice in fixing maximum powers 
suitable for particular streams seemed to follow quite 
closely the proportions indicated by more scientific 
study of the conditions. Thus, on the Monongahela 
river, experienced local opinion held that 800 h.p. 
was the economical maximum, whereas the Ohio river 
was generally regarded as a 1,100 h.p. to 1,200 h.p. 
river, the figures apparently representing a definite ratio 
traceable to the average draught, width and area of 
the channel, and velocity of the current. 

Experiments on the resistance of barge fleets made 
up in the usual formations were made by inserting 
a dynamometer barge ahead of the towboat, which 
pushed the barges in the usual way. The dynamo- 
meter consisted of a heavy triangular frame, free to 
move in a fore-and-aft direction on the deck of the 
barge, on which it lay on three floating roller bearings, 
against the resistance of two hydraulic rams. Recording 
instruments gave a continuous reading of the thrust 
or pull transmitted through the rams to the barges. 
The results were found to be valuable in enabling definite 
recommendations to be made for a specific service 
when using barge fleets of definite proportions, in 
comparing the merits of sternwheel and screw-propelled 
boats, determining steering and manceuvring capa- 
bilities, and comparing the effect of alterations in 
barge design. It was found that variations in barge 
form, by their influence on the wake between the 
barges, which are towed abreast, could affect the 
power required by as much as 25 per cent. The 
sternwheel boat gave a higher thrust per shaft horse- 
power than the screw-propelled type, but a twin-screw 
tunnel boat gave a better round-trip performance, 
because of its superior steering and backing qualities. 
The use of screw boats was facilitated by the canalisa- 
tion of most of the rivers. The author recommended 
sternwheel propulsion for trial speeds below 5 m.p.h., 
and screw propellers for higher speeds up to 6} m.p.h. 
Higher speeds than these, he advised, should be the 
subject of tank experiments with a self-propelled model, 
with a false bottom in the tank to give the requisite 
shallow draught of water. The resistance of the 
projected barge fleet should also be investigated by 
means of tank tests. 


Mercury Vapour FOR Sure PROPULSION. 


Mr. William L. R. Emmet (Hon. Vice-President), 
well known as the designer of the mercury-vapour 
boiler plant and mercury turbine which have been in 
operation at Hartford, Connecticut, and elsewhere 
for several years, presented a paper on “ Ship Propul- 
sion by the Emmet Mercury-Vapour Process,” in 
which he discussed the applicability of the process 
to the Normandie and to a tanker of 3,000 shaft horse- 
power, as typical proposals. It was incorrect to 
conclude, Mr. Emmet premised, that recent improve- 





ments in steam generation at high pressures and 
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the mercury process. 
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temperatures had nullified the inherent advantages of | The strength and rigidity of the ply panels required | cores, on an assembly system designed for both strength 
The best fuel rate recorded of | no more than covering battens over the joints, with the| and incombustibility. 
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Given these conditions, no 


these new methods related to a German electrically- | result that flush surfaces had become the vogue, and | particular hazard arose from the use of veneers of wood 
driven ship, which used steam at 1,200 lb. per square | the weight of foundations could be greatly reduced.|or other combustible material. Nor was the time 
inch pressure and 877 deg. F. steam temperature ;| The general demand for fireproofing had led to the | required to reach the seat of the fire of such great 


| 
but that was only 5 per cent. lower than the conserva- | 


tively estimated performance of the Normandie at | 
130,000 shaft horse-power. He calculated that a mer- 


introduction of other materials than plywood, and new | 
methods of support had also been developed. 
The first step was the elimination of wood supports 


importance, as the combustible contents of the enclosure 
could be completely burned out, whereas a structure of 
panels with combustible cores was itself on fire before 


cury plant, installed in the Normandie, would improve | by the substitution of light-steel sections. The danger | half of the contents was consumed. The types of deck 


on that estimate by 38 per cent., working at very con- 
servative pressures. The type of boiler proposed, a | 
specimen unit of which was in regular service on shore, 
would consist of a series of cylindrical chambers, with 





of rust and consequent deterioration was lessened 
by improvements in galvanising, which enabled the | 
material to be bent without cracking the surface 
coating. The second step was the use of metal struc- | 


covering commonly used proved to have considerable 
insulation value, and the use of properly-constructed 
steel doors and windows, with wire-insert glass, was 
also entirely satisfactory. The customary non-recircu- 


their axes vertical, lined internally with tubes, parallel | tural supports as conduits for wiring and switches, | lating ventilation system in no way constituted a 
to the axis and of relatively large bore, through which | and the third was the covering of the steel supports so | fire hazard so far as spreading a fire was concerned ; 


the mercury would circulate. A single burner would | 
fire each chamber. For a vessel of the size of the Nor- 


that they were completely insulated against heat distor- | 
tion. By using the same structural elements in a 


a system of recirculation might, however, intensify the 
smoke nuisance. A fire in the above type of enclosure 


mandie 72 units would be required, arranged in six | proper combination, sound and temperature insulation | would not prevent passage along an adjacent corridor, 


casings, and occupying about two-fifths of the length 
at present devoted to boilers, the space occupied | 
by uptakes on the successive decks being proportionately 
redueed. The weight of propelling machinery would | 
be about 1,700 tons less, and fuel for the voyage, | 
on leaving New York, would be about 3,300 tons 
less. The amount of mercury required would be 
approximately 3 lb. per shaft horse-power, but exten- 
sive investigations d shown that there was no 
likelihood of a mercury famine or any permanent large | 
increase in price. The weight of the mercury would 
be more than offset by the weight saved in other direc- 
tions. Maintenance costs should be moderate as, 
although hot mercury slowly dissolved and washed 
away the surface of iron alloys, experience showed 
that the tubes of a mercury boiler would operate for 
24 hours per day for about four years before replace- 
ment beeame necessary. 


ALLoys In SHIPBUILDING. 


In his contribution on the subject of “ Alloys in 
Shipbuilding,” Mr. Paul Ffield gave an account of his 
duties as materials engineer of the Bethlehem Ship- 
building Corporation, Limited. He stated that this 
position had been created because failures had occurred 
or disappointing results been obtained when certain 
materials had been used. The aim of the materials 
engineer was to avoid, as far as possible, the mis- 
application of materials. As it was not practicable 
for him to co-operate with each individual draughts- 
man or engineer, a system had been devised whereby 
the engineers could act on their own initiative as far 
as straightforward applications of materials were 
concerned. Large wall charts, dealing with the various 
metals and alloys employed in shipbuilding, comprising 
the aluminium alloys, the copper alloys, the stainless 
steels and the alloy steels, had been prepared. Each | 
chart was sub-divided into sections concerning castings, 
forgings, plates, bars and shapes, and an endeavour had 
been made to include all the information a designer 
should possess when specifying material. In some 
eases, a footnote drew attention to a possible pitfall 
in the application of a particular material, and when it 
was not possible to state the facts completely the 
engineer was advised to consult the materials depart- 
ment. In many cases it was quite unnecessary for 
the designer to consult the detailed master chart, and 
small 8-in. by 10-in. charts, containing the essential 
facts and figures, had been distributed to all draughts- 
men. To take an example, the small chart dealing 
with aluminium castings merely gave the specification 
number and the minimum tensile strength, yield 
point, elongation on 2 in., and general data on the 
corrosion resistance, weldability, machinability, and 
eastability of the alloys concerned. A footnote was 
included warning the designer against welding the 
heat-treatable alloys, because, even though they might 
be very easily welded, they might lose their corrosion 
resistance and strength as a result. These small charts 
gave the designer the very minimum information he 
required, and this sufficed in nine cases out of ten. 
The frequent suggestion that the materials depart- 
ment be consulted was a valuable feature, as it was 
only by a constant interchange of ideas with the design 
and fabricating departments that the materials engineer 
could learn the fundamental requirements which would 
influence the selection of a suit.\ble alloy. 


DEsigN AND Construction or Surp INTERIORS. 


The influence of modern constructional and decora- 
tive materials on the design of passenger accommoda- 
tion was the main theme of Mr. J. Philip Kiesecker’s 
paper on “The Design and Construction of Ship 
Interiors.” Until recently, the author pointed out, the 
interior decoration of passenger ships was based almost 
entirely on the prevailing forms of house architecture. 
On board ship this involved the provision of a founda- 
tion, on which the decorative panels could be mounted, 
usually of wood, and attached to the ship's structure in 


| was not too expensive, its tensile strength was high, 





such a way as to avoid following the hull distortion in 
& seaway. It was not until plywood panels of suffi- | 
cient size and strength became commercially avail- | 
able that a simpler construction could be adopted. | 





might be provided in a free-standing divisional double 
bulkhead having entirely flush surfaces. The sound- 
proof qualities of a single-panel bulkhead were not 
wholly satisfactory, although noises borne along 
vention ducts tended to neutralise conversational 
sounds. 

Structural steel bulkheads, the sides of the ship and 
of deck erections, and the underside of decks, could be 
suitably covered with solid compressed sheets, laid 
upon a backing of layers of mineral wool in such 
special locations as fire-screen bulkheads. 

Free-standing divisional bulkheads might be made 
with solid compressed panels, with or without metal | 
facings; or with panels having a corrugated cellular 
core of asbestos paper, treated with a silicate to give 
stiffness, and faced with thin sheets of a compressed 
compound of asbestos and cement; or a reinforced 

nel might be used, having similarly fireproof faces, 
bat with a light, strong core of wood, made on the grid 
principle of interlocking strips, with all interstices filled 
with mineral wool, and with a fireproof binder and 
steel reinforcement. This third type offered many 
advantages, including that of being an adequate fire- 
stop, and was applicable also to the construction of 
doors. The author had used a fireproof system of his 
own design in the steamship Catherine, claimed to be 
the first all-fireproof ship constructed, in which struc- 
tural steel bulkheads of the firescreen type were 
insulated with fireproof quilting, 1 in. thick, applied 
to the surface in three layers between the steel supports 
holding the surface panels. Gasket strips of fireproof 
material were attached to the flanges of the supports 
to insulate them from the compressed fireproof material 
used for the surface panels. Incombustible surfacing 
material was now available in laminated syathetic resin 
sheets. These, if not exceeding % in. in thickness, 
could be worked as easily as ee veneers. The material 





and the weight was less than } lb. per square foot. 
For decks, plastic compositions of the magnesite type 
were satisfactory in working spaces, and in passenger 
spaces these could be used as a foundation for linoleum, 
rubber, cork, and similar compositions. The author 
had designed fireproof furniture of compressed fireproof 
material attached to a framework of interlocking steel 
or non-ferrous channels, and having the appearance 
of hard wood. The method of construction called for 
no special machinery, and could be carried out with the 
ordinary equipment of any shipyard engaged in building 
passenger vessels. 


Fire Contro. FoR PASSENGER VESSELS. 


The concluding technical paper, by Mr. George G- 
Sharp, on the subject of ‘‘ Fire Control for Passenger 





Vessels,” embodied a detailed report of experiments on 
fire control, carried out on board the steamer Nan- | 
tasket by a committee which was appointed to investi- | 
gate this problem as an outcome of the inquiry into | 
the loss of the Morro Castle in 1934. The author | 
thought it reasonable to suppose that, in spite of all 
precautions, shipboard fires must occur occasionally as 
the result of carelessness. Cabin enclosures were 
generally the most vulnerable part of a vessel in this 
respect, and the most difficult to deal with after fire 
had broken out. It was considered essential, therefore, 
that such enclosures must be so constructed as to pre- 
vent excessive draught and consequent spread of the fire 
to adjacent spaces, and that they must remain intact 
long enough to enable the extinguishing equipment to 
be brought into action. The Nantasket tests were 
planned with these principles in view, a group of 
enclosures being constructed, of various sizes and 
materials, and stocked with combustibles in proportion 
to the amount of the furniture and effects normally 
present in a stateroom, amounting to about 5 lb. per 
square foot of deck space. | 

The tests showed that several panel types, thought | 
to be fire-resisting, were not satisfactory when the | 
temperature of the enclosure began to rise, the cores 
producing smoke and flame, however they might be | 
protected by veneers. As the testing programme 
proceeded, it became clear that the only sound method | 
of control was by the use of panels with incombustible 





either for purposes of fire-fighting or escape, but that 
possibility might be destroyed if combustible veneers 
were used on the corridor side of the stateroom panels. 
Protection against fire transmission vertically could be 
maintained by suitable deck coverings and under-deck 
ceilings, long enough to enable combustibles to be 
removed from affected areas. Thus, with a suitable 
construction, no shipboard fire need spread beyond 
its origin, and the fire hazard ceased to be a serious 
menace to the safety of life at sea. Requirements on 
these lines formed the basis of the new code of Fire 
Control Regulations embodied in Senate Report No. 184. 








MACHINE TOOL TESTS AND 
ALIGNMENTS.* 


By Proressor Dr.-Inc. Grorc SCHLESINGER. 


Liurtrs and limit gauges form the basis of any 
manufacturing process using metals, where interchange- 
able parts must be made to secure good, quick and 
cheap assembly by the ordinary fitter. In 1928, those 
countries of the world using the metric system founded 
the International Federation of National Standards 
Associations (abbreviated ISA) and the first important 
work was to standardise limits and limit gauges for the 
two systems, standard hole and standard shaft. This 
great work, illustrated by Fig. 1, was finished in 1936. 
Manufacturers of different types of machinery (loco- 
motives, railcars, automobiles, machine tools, electric 
motors, steam and Diesel engines, agricultural imple- 
ments, &c.) selected their own range of “ qualities,” 
which are included in the so-called “ fit families ” 
formed by the different degree of fineness: extremely 
fine fit (Hdelpassung), fine fit (Feinpassung), medium fit 
(Schlichtpassung), and coarse fit (Grobpassung). Fig. 2 
(DIN 7165,¢ December, 1936) shows a comparison 
between the old German fits in use up till 1932 and the 
new ISA fits now adopted. The nomenclature refers 
to the standards of accuracy for holes and shafts as 
accepted by the International Standards Association. 
The capital letters refer to the holes and the italics 
to the shafts. y» = 1/1,000 mm. 

It is of extreme importance to choose the coarsest 
fit possible for each position. This choice is decisive 
in the total economy of manufacture ; it secures a very 
good machine at minimum cost. The designer of the 
locomotive illustrated in Fig. 3 succeeded in diminishing 
the expensive fine fits to 6 per cent., and in increasing 
the medium fits to 43 per cent. and the coarse fits 
to 51 per cent. 1PE unit =0-005VD. Delivery 
was made by 20 different firms of the for 50) 
of these engines, yet the parts were fully interchange- 
able and allowed the assembly of the 50 engines with 
the minimum of hand fitting. This result was only 
made possible by the use of machine tools which allowed 
the prescribed limits for the different parts to be 
adhered to. Its achievement is facilitated by the use 
of grinding machines which grind to extremely fine 
limits (0 -0025 mm. = 0-0001 in.). Very good lathes, 
drilling machines, boring mills, planers and milling 
machines are required if the finish is to be done by the 
machine and not by hand. To finish by machine, 
and interchangeability of parts, are the two postulates 
of modern manufacture. They demand machine tools, 
of high quality ; but without fulfilling these demands 
it is impossible to produce cheap and goo 1 work. 

Four thousand pieces of mild steel were manufac- 
tured on an automatic screw machine at a rate of 60 per 
hour using super-rapid cobalt-steel tools, without grind- 
ing. The upper curve in Fig. 4 gives the frequen- 
cies of the measurements, the diagram underneath 
the individual results. The limits were between 0 u 
and 12 u (0-012 mm. = 0-0005 in.). The inspector 
scrapped no more than 0-08 per cent. of the total output. 
The inspecting gauge allowed from + 3 » to — l4y 
(«4 = micron = 0-001 mm.); it was 0-005 mm. = 

-0002 in. coarser than the workers’ gauge, an old and 
successful trick to avoid trouble between inspector 





* Paper read before the Institution of Mechanical 
Engineers on Friday, January 21, 1938. Abridged. 
+ DIN = Deutsche Industrie Normal. 
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and workman, As regards jig borers all industrial} to the manufacturing workshop. These jig borers,| The rules for the acceptance of a machine tool are 
nations of the world are capable of supplying machine | of which an example is given in Fig. 58, ensure these | based on the technical performance claimed for the 
tools of the highest quality. All of them guarantee an | close precision limits on distances up to 3 ft. or more.| machine. This performance claim covers both the 
accuracy of 0-005 mm. : 0 -0002 in. for locating A typical die stripper plate, and punch prepared on this | accuracy of the manufactured parts in every position 
and 0-013 mm. = 0-0005 in, for the most complicated | machine include a total of 2,565 holes, located and! of the machine, and the cutting output according to 


tig. 1. LIMITS ADOPTED BY VARIOUS 





COUNTRIES OF THE WORLD Range of Diameter...mm. 
100 _1-3 3-6 ____ 6-10 10-18 18-30 _90-50 0-80 80-120 920-180 180-260 _ 260-360 ~—- 380-500 
a Range of Tolerances of Standard Hole —+—-—— —— 
aes | Pda fee se 
t — —-$ ———— 
} 


t 
+ . ooote 
} —t —— 


= Famm-tametc-L 








HTH Wil 






OS OO NIORQS TOMON TORAH TSMINTORA MTOMONTE RRO TOMONT Or eRoRT Swarr OM Rr Te*orsr eyenaee: ‘ 
1. United States. 5. Great Britain. 9. Germany 13, Austria. 
2. Australia. 6. Finland. 10. Holland. 14. Top ~ is Seiteeriand 
3. Canada, 7. France. 11. Italy. 15. Poland. 19. Czechoslovakia 
4. Denmark. 8. Belgium. 12. Norway. 16. Sweden. 20. Hungary i 

Fig.2. GENERAL CHART SHOWING NOMINAL 
LIMITS OF DEVIATION 
all TinseHkseS|j BHP |se|re|F na T ma len|bni| ga an) 2%0 
j——}—— + - _ —t— 
















100 
o 


} 100 


= ~40; 


-60} 2 







-wo—t 


ING foe 


| 










| 


+ 
a y 
| 


1} = a SSS eRe | ae 
| pA pote 
(6261.4) 
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| the power of the motor furnished with the machine. 
| The tolerances and permissible errors in the machine 
| itself do not determine the accuracy of its operation ; 
| the essential accuracy of the machined part is the 
| starting point, and was the original basis of the tests 
and alignments of the “ inspection book.”* These are 
| by no means the same thing, even though to-day it 
| may seem so in consequence of the thorough knowledge 
which has been acquired of the proper conditions of 
acceptance of a good machine. The work piece can 
never be more exact than the machine on which it is 








oS ee er ” the Fae manufactured, because (1) every machine has de- 
; ‘ , j “~<a : fects in the bearings and guiding parts which may be 
tua (a) accumulated, or (6) compensated. (2) Deforma- 
f Oh AL tions occur between tool and work piece, the maximum 
sa tapas wich ays amount of which must be known. (3) Every machine 
ts Pax iee. otis _Seedgoh: ee se is constantly worn in its guiding parts. These unavoid- 
0 Meine: v6 'eeld wot able deviations necessitate the tolerances in manufac- 

~, recall eal “fs Pires itt Sopa vil heey turing the work pieces on the machine. 
‘ jn ht the Sines ie ns itt hivee fees to (erase tbe The new long-life tools, together with rigid and accu- 
a rate machines, allow rough and finish boring to be done 





with the same tolerance of 0 -0005 in., for instance, in 
boring 100 holes to 150 holes of 2}-in. diameter by 
| 10 in. in length in cast-iron aircraft crankcases, at 
1,500 r.p.m., with a tolerance of 0 -0006 in., and similar 





Fie. 54. Srrrpprr Piatre anp Puncn ror Jia Borer. 


= The Brag mel oo the mys Genevoise | bored to limits of 0-0005 in. without hand fitting in the 
nstruments de Physique at Geneva, whose machines | parts shown in Fig. 5, which parts are used to punch| * G. § i } ach. ‘oola 

age , G. Schl , Inspection Tests on M Toole: 
have advanced in the last few years from the tool room ' 855 holes in }-in. steel plate, 36 in. long by 134 ia wide. Machinery Pullibing Company, pre ly pete 
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work in bronze bushings. The improvements in grind-| usual limits. The alignments of the machine are 
ing machines reduce the time and increase the accuracy | intended to safeguard this accuracy, which may be 
to 0-0001 in, = 0-0025 mm. Here the method of | called the precision of the machine. 

precise measuring allows grinding to fine limits to be| The power and precision of a machine allow an 
done by semi-skilled labour. Automobile repair shops | opinion to be formed as to the degree of accuracy which 
are nowadays equipped with boring machines for | may be expected in work produced on the machine 
cylinder blocks guaranteeing the same high accuracy under ordinary conditions of service. In forming 
in limits and alignments of 0-005 mm. = 0-0002 in.| such an opinion, however, it has to be realised that 
in roughing-out work, the 
surface does not require to | 
be either accurate or well 
finished. For such purposes 
suitable roughing machines 
should be purchased and 
it is not for such machines | 


that the tests and align- | 
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lathes.” The fineness of the graduations on the dials 
of some measuring instruments may be misleading, as 
these are sometimes made to represent 0-001 mm 
(0-00004 in.) though the actual accuracy is seldom 
higher than 0-005 mm. (0-0002 in.). 

This paper is concerned with standard commercial 
machine tools having (1) sufficient power for rough- 
ing and finishing, and (2) sufficient accuracy for manufac- 
turing interchangeable parts to ISA limits. All powe: 
tests of machine tools are based upon the very simple 
formula N = CPv, in which N is the horse-power 
of the motor, P the force required to remove a certain 
size of chip, v the cutting speed, and C a known constant 
factor. For example, if P = 1,200 kg. = 2,650 Ib., 
v= 10 m. per minute = 32-8 ft. per minute. Then 


1,200 x 10 
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when finish-turning the holes. These machines are, , hand, for the highest precision a fine-finishing type 
of course, also used in the manufacturing shop. The of machine should be used, e.g., fine-boring or honing 
resulting interchangeability is indispensable both for | machine, a grinding machine, or the diamond tool 
progressive assembly inside the works and for inter-| lathe. If heavy roughing work is carried out even 
national service outside. |once on a finishing machine the column may become 
Without a thorough knowledge of the forces in | permanently deformed and _ the machine may be 
cutting metals, and the deformations caused by them | rendered unserviceable for precision work. 
in roughing and finishing,* no one can give numerical| The finest working limit is about 0-0001 in. 
data for the acceptance of machine tools. Further, | 0-0025 mm., and production to this accuracy necessi- 
the balance of power in a machine during service, | tates that the temperature of the workshop should be | 


TABLE |! Forces in Raptat Drietina MAcHINEs 


Details of Pillar Cype of Fig. Se Cype of Fig. 8d Diameter of Drill. 
Leverage of power transmission A, A, = constant length | Ay= constant length Mm In. 
of quill | of sleeve 
he) es Pl | 5 x3 
Forces of reaction which transfer the | 4 A (Pig. Se) A / (Fig. Se). 10 43 
moment P / " 15 33 
20 ii 
Distance of deepest position of quill from | Vepending on position of | y= constant (height of a | . 
baseplate, with respect to the sleeve arm; varies from A, == socket) 30 | +3 
0 to Aye A, max 35 1% 
dev 
40 | 1% 
- h 45 lig 
yistribution of the bending moment over | y pili M P 1 A 50 $ 
the height A, (value of A varies from ’ hy ei . 7 i,) : i 
0 to Ay) 55 j 20 
60 23 
Distribution of the bending moment ov-r M Pi constant M Pi constant - | : . 
the height A, Bs La | 3 
7 | 
' 


and its driving efficiency, must be ascertained by, kept at 20 deg. C., the machine tool should have a | 
practical research work. All tests and alignments of | good foundation, every source of vibration should be 
machine tools are therefore based upon two considera- | eliminated, and the set-up of the machine should be 
tions t—(1) Every machine tool must be strong enough | checked every month or even every week. Ball and 
to utilise the full power of its driving motor when | roller bearings are made to an accuracy of 0-0001 in., 
cutting any given material under the coarsest condition | and this accuracy prevails to-day in the construction | 
of feed. This may be called the power of the machine. | of machine tools. Every workshop should, therefore, | 
(2) Every machine tool must be made sufficiently | have available machine tools with which such accuracy | 
accurate to produce interchangeable work within the| can be attained. Such machines are superior in | 
| accuracy to the ordinary high-class machine tool and 

* G. Schlesinger, Die Werkzeugmaschine, Julius | for that reason only one instance is dealt with in the | 
Springer. Berlin, 1936. inspection book, under the heading “ tool makers’ | 
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TABLE I1.—Retatton Berween Freep, Pressure anp DiaAMerer or Twist Dritrs 





: | 
Proposed Feed Rate. Pressure. 








} | 
Mm. per rev. In, per rev. Kg. | Lh 

! 
| 0-10 0-004 100 220 
0-18 0-0072 200 | 440 
0-24 0-0096 350 | 770 
0-29 0-0116 550 | 1,210 
0-33 0-0132 750 1,650 
0-37 0-0148 950 } 2,090 
0-40 0-016 1,200 | 2,640 
0-42 | 0-0168 | 1,400 3,080 
0-44 0-0176 | 1,650 3,630 
0-45 0-018 1,850 4,070 
0-47 0-0188 | 2,100 4,620 
0-48 | 0-0192 2,300 5,060 
0-49 0-0196 | 2,550 5,610 
| 0-50 | 0-02 2,750 6,050 
0-51 0 -0204 | 3,000 6,600 


Similarly, if P = 120 kg. = 265 Ib., v 100 m. per 
minute = 328 ft. per minute, 

>. i: ao 

N ex ieee 67 h.p. 

These simple examples illustrate the peculiarity 
of the machine tool as regards power. If a machine 
tool is used for roughing hard steel by removing a 
chip of 6 sq. mm. section, the force required is 2,650 Ib. 
(1,200 kg.) at a cutting speed of 32-8 ft. per minute 
(10 m, per minute). If the same machine is used on 
brass with a tool pressure of 265 Ib. (120 kg.), the cutting 
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speed can be increased to 328 ft. per minute (100 m. 
per minute). The power expended would be 2-67 h.p. 
in each case. Instead of the light cut on soft brass, 
the machine could be used for finishing cuts on hard 
steel, in which case the cutting speed could be raised 
to something of the order of 328 ft. per minute (100 m. 
per minute) if desired, and if a tungsten-carbide tool is 
available. 


Fig.10. 





to investigate the forces which arise when drilling a 
hole, the author built in his former laboratory in Berlin- 
Charlottenburg a special measuring table (Figs. 9 
and 9a) for use on a drilling machine, which enabled 
measurements to be made of the direct thrust and the 
turning moment. Such a measuring appliance can 
also be made to serve a useful purpose in industry. 
From such an investigation not only is the best form 


purpose ascertained, but 





at the same time it be- 
comes possible to reduce 
the load on the machine 


of tool for a particular 
Pa Ser 2 
21-4 





to the minimum and like- 
wise the power required. 
This all leads to higher 
































accuracy. By paying at- 
tention to the shape and 
keenness of the tool one can 
preserve a machine and 
get the best service from it. 

Fig. 10 shows the 
manner in which the 
electric power put into a 
drilling machine is ex- 
pended. The curves relate 
to a 2-in. drill working 
in hard steel of 70 kg. to 
80 kg. per square milli- 








metre (45 tons to 50 tons 
per square inch) tensile 
strength at a speed of 
30 ft. per minute. The 














energy available for the 
actual a is obtained 
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Radial Drilling Machine.—Turning to the examples 
of machine tools mentioned earlier, the radial drilling 
machine may be considered first. In this machine, 
one of the points usually specified is the maximum 
permissible deflection of the arm when the largest-size 
drill is being used with the saddle at the outermost 
position. There are two different types of pillar 
design ; the machine without sleeve and the machine 
with sleeve. The line diagrams, Figs. 8c and 8d, 
show, respectively, the principal differences in design, 
concerning the effect of the bending moments A Ay. 
The deflection is made by the feed thrust P of the drill, 
which is transferred to the main spindle, and thence, 
by the carriage and the arm with the quill, to the pillar. 
The thrust produces an axial force P at the pillar 
which generates a pure tensile stress and a moment P 1, 
which is deflecting the pillar by the horizontal forces 
AA. The effect of the single forces and the twisting 
moment is compared in Table I, opposite. 

The angle ¢ of the deflection of the pillar (Fig. 8e) 
can be calculated from 


_ Mo 
opoh ; ie 
The angle ¢ is variable for the type shown in Fig. 8c, 
Plh, Pl (hy 
the value of ¢ ranging from Ey" zy (G+ hy) ; 


whereas ¢ is constant for the type shown in Fig. 8d, 


Pl /h, 

ey (7+ *)- 

The usual manner of loading shown in Fig. 8e pro- 
3 


and is equal to 


duces a deflection f of the pillar equal to and 





3EJ 

in both cases the deflection depends on the position 
of height of the arm. The maximum admissible deflec- 
tion of the arm in the extreme position of saddle, when 
applying to the maximum diameter of drill at the 
proposed feed, provided that the baseplate is grouted 
in and bolted to the foundation (arm half way up 
column) is 0-06 in. in 40 in. (1-5 mm. per 1,000 mm.). 
The column design without sleeve (Fig. 8c) can be 
made stronger, the inside shape being varied according 
to the resistance to be expected; and more rigid (i.e., 
less loose elements) than the machine with sleeve 
(Fig. 8d). The foregoing remarks are, however, based 
on the position of the arm, which is most favourable 
to the design in Fig. 8d, whereas the column design 
can always be made so strong that it has the necessary 
resistance to deflection at any height of the arm, yet 
employing a simpler design and less material. 

The appropriate rates of feed for different sizes of 
drills and the resulting end-pressures are given by 
Table II. In the case of a well-ground 2-in. drill, for 
example, the rate of feed is 0-018 in. and the pressure 
4,070 Ib. This example shows how important it is 
during alignment tests to appreciate the magnitude 
of the forces which are likely to be applied to the 
member of a machine tool when in actual use. The 
errors which can be allowed on the alignments can only 
be determined in relation to the power of the machine 
and with a proper knowledge of the forces and the 
resulting deflections which occur when the machine 
is in operation. The starting point for all considera- 
tions of alignment is the cutting tool itself. In order 





expended in applying the torque and feed to the main 
spindle. It may not be generally known that of the 
total power consumption of a drilling machine, only 
0-5 per cent. is expended in the feed and 65 per cent. 
in driving the spindle. The remainder is lost. Tests 
and alignments for the radial drilling machine are 
imple. The holes ought to be straight and rectangular 
to the baseplate. 
(To be continued.) 








THE SOCIETY OF GLASS 
TECHNOLOGY. 


WueEn the Society of Glass Technology celebrated 
the 2lst anniversary of its foundation in November 
last, in Sheffield, the programme included two sessions 
held in Sheffield University, at which a number of 
papers of predominantly technical interest were pre- 
sented and discussed. Abstracts of these papers were 
given in our report of the event.* The anniversary 
was further marked by a meeting in London, held on 
January 12, at the Institution of Electrical Engineers, 
Savoy-place, W.C.2, at which was delivered a series 
of five lectures, under the general heading of ‘‘ Glass 
in Modern Life,” in which the more popular aspects of 
glass technology were considered. As the range of 
subjects makes the series to some extent comple- 
mentary to the papers read in Sheffield we give 
below summaries of the five lectures in the order of 
their presentation. 

Mr. James H. Hogan, R.D.I., who spoke on the 
subject of “‘ Glass in the Modern Home,” pointed out 
that the basic shape of all hand-blown glass was that of 
the air bubble. Very satisfactory shapes could be ob- 
tained, both by this means and by mechanical moulding, 
but, in the present transitional period in glass-manufac- 
turing processes throughout the world, the mistake had 
been made in many cases of attempting to apply 
mechanical mass-production metheds to shapes and 
designs peculiar to glass made by hand. Cutting applied 
with restraint to English lead crystal glass enhanced its 
brilliancy, but over-emphasis caused the natural 
quality of the material to be lost. Coloured as well as 
crystal glass was being increasingly used for decorative 
purposes. Modern borosilicate glass of high heat- 
resisting properties opened up a new field in the use of 
glass in cooking. In mirror design, great advances had 
been made in the use of tinted plate, and mirror 
was being used extensively as a wall finish. Artistically, 
the best British glass could compete with any pro- 
duced in other countries ; it remained to improve the 
application of artistic design to machine-made articles. 

The second lecture, by Dr. W. M. Hampton, described 
“New Developments in the Field of Optical Glass”. The 
generic term ‘‘ optical glass,” the lecturer explained, 
was correctly applicable only to glass suitable for the 
manufacture of scientific instruments of high precision. 
The essential difference between optical and other glass 
lay in the optical homogeneity of the former grade, 
which must be uniform in quality whatever the direction 





* See ENGINEERING, vol. cxliv, page 721 (1937). 


|of view. Other requirements were that its refractive 
index and dispersion must have accurately determined 
values ; it must be free from bubbles and colour ; it 
must be durable—although if extreme optical pro- 
perties were required this feature might have to be 
sacrificed to some extent ; and it must be annealed to 
a degree far beyond the normal understanding of that 
term. In recent years, the range of optical properties 
had been extended in certain directions, notably in the 
association of high refractive index with low dispersion. 
Optical glasses could now be produced commercially, 
in which the light absorption was no more than 4 per 
cent. per inch of thickness. A major difficulty in manu- 
facture was to limit contamination of the glass, due to 
solution of the refractory pot in which it was made, and 
this problem was still far from being solved. Future 
developments might be looked for chiefly in the manu- 
facture of more resistant refractories, the ultimate goal 
being one that would be completely insoluble in the 
glass. 

The expansion of the chemical and scientific glass- 
ware industries in Great Britain, which were only 
brought into existence at the outbreak of the war, was 
well illustrated by figures quoted by Professor W. E. 8. 
Turner, O.B.E., president of the Society of Glass 
Technology, in the course of his lecture on “ Glass for 
General Scientific and Heat-Resisting Purposes.” In 
1924, Professor Turner stated, the value of the produc- 
tion of this class of glassware was 129,000/., whereas 
in 1935 it was 250,000/., and to-day was undoubtedl 
much higher, Glass tubing production, part of whic 
was used in glass apparatus, had risen in the same period 
from 147,000/. to 236,0001. Skill in blowing the most 
intricate of glass apparatus had reach a high 
standard in Great Britain, and an inquiry he had made 
among dealers in laboratory apparatus in London 
and other important industrial cities, showed that 
dealers now imported very little in the way of chemical 
flasks and beakers. Only in heavy glass apparatus was 
there still considerable room for further development. 
The industries concerned did not offer much scope for 
the use of machinery, but semi-automatic machines 
were employed to make test-tubes, the output ranging 
from 1,000 to 3,000 per eight hours, according to the 
size of tube, and automatic machines were maki 
ampoules at the rate of 1,200 per hour. The Danner 
tube-drawing machine, used in electric-lamp manu- 
facture, was making glass tubing for scientific ware 
with a precision, and in a quantity, that had consoli- 
dated the position of that branch of the trade. Pipe 
lines of glass were coming into use for. industrial pur- 
poses. The glass in large mercury rectifiers was 
successfully withstanding very high temperatures, the 
graphite anodes reaching 800 deg. C. Specially- 
resistant glasses were made for the high-power metallic- 
vapour lamps used for road-lighting, and for television 
screens; and the toughened glass used in motor-car 
screens had been found to withstand heating very well, 

The fourth lecture of the series, entitled ‘‘ Building 
with Glass,” was delivered by Mr. Raymond McGrath, 
who dated “the modern glass age of building” 
from the selection of Paxton’s design for the Great 
Exhibition building of 1851—the now vanished Crystal 
Palace. In this building over a million feet of sheet 
glass were used, in panes measuring 49 in, by 10 in., 
made by the improved cylinder process. It introduced 
an era of glass and iron conservatories, arcades, 
market halls, railway stations, &c., from which had 
been evolved modern opal-glass facings, and such struc- 
tures as Corbusier’s translucent glass Salvation Army 
building in Paris. Science had made available diffusing 
glasses for all forms of artificial lighting, glasses to 
admit the health-giving ultra-violet radiations of day- 
light, anti-fly glasses which acted as a deterrent to 
insects, and heat-absorbing glasses, which reduced the 
internal temperature of buildings in tropical climates. 
Rolled opal glasses were available, which were imper- 
vious to all common organic or inorganic acids, wired 
glasses which provided protection against fire and 
breakage, and toughened safety-glass which was much 
stronger than ordinary glass to resist impact and sudden 
changes of temperature. 

The fifth and final lecture, by Mr. Bernard P, Dudding, 
M.B.E., dealt with the subject of ‘‘ Glass and the Light- 
ing Industry,” more especially in the period since 1916. 
when the Society of Glass Technology was founded. 





glass | In that year, Mr. Dudding observed, the illumination 


thought suitable for offices was about one foot-candle, 
and in first-class railway carriages the intensity was 
about the same. Many present-day offices provided 
lighting of over 10 foot-candles, and in Tube trains, 
nearly 30 foot-candles was usual. New types of electric 
lamps had called for glasses of improved electrical 
and thermal properties. The glass used in a mercury- 
vapour lamp operated at 600 deg. C. and had an elec- 
trical resistance at that temperature 300,000 times that 
of the soda-lime-silica glass of 1916. The electrical 
resistance of these new glasses exceeded that of fired 
quartz, hitherto regarded as the high-temperature in- 





sulator par excellence. Bulbs were now frosted intern- 
ally in such a way as to cause minimum reduction of 
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A PISTON-VALVE WITH 


strength, and only 1 per cent. loss of light. Opal glass | 
was made in two-, three-, and four-ply, the opal in the 


three-ply glass being covered on each side with clear STREAMLINE FLOW. 


glass. Silvered mirror reflectors were fitted in flood-| IN the account of the Cardiff Engineering Exhibition, 
lights for aeroplane landing-grounds, which gave | Which appeared in our issues of November 26 and 


14 million candle-power with only 9 kW energy-con- | December 3, 1937, reference was made to a new — 


sumption. 
g fittings of this type being now capable of con- 
centrating 70 per cent. of the emitted light on to the 
working plane. Much progress had been made in 


They were also used in shop-window lights, 


of streamline-flow piston valve, shown by Messrs. 
Richard Klinger, Limited, Klingerit Works, Sidcup, 
Kent. Having now received from Messrs. Klinger a 
sectional arrangement drawing of the valve, we are 


decorative lighting ware, and it was now possible to| enabled to amplify and, to some extent, correct the 
buy, at reasonable prices, British ware of this class| former brief description. As can be seen in the 


which could make some claim to beauty. 








THE REFINING OF METALS BY THE 
SODIUM-CARBONATE PROCESS. 





| accompanying figure, the body of the valve, which, in 


this instance, is of gunmetal, is inclined at an angle of 
40 deg. to the axis of the flanges. The cover is turned 
with a spigot which fits within the bore of the body, 
in which it acts as a gland to secure in place two of the 


| makers’ Klingerit cylindrica] packing-rings and a short 


cylindrical liner placed between them. The open lower 


Tue adoption, in recent years, of sodium carbonate }end of the liner forms the port communicating with 


as a flux for the treatment of molten metal, particularly 
cast iron, has provided a ready means of controlling | 
the quality and composition of the material, and the | 
process is now extensively employed in a number of 
branches of the foundry industry. We have already 
dealt with the process in our columns, on several 
occasions, and it may be recalled that there are two 
principal methods of treating cast iron with sodium | 
carbonate. The first and more important is to tap/| 
the molten iron on to granular sodium carbonate | 
placed in the bottom of the empty ladle, and the second, | 
which is used in cupola melting, consists in adding 
fused sodium carbonate blocks to the cupola charge. 
Briefly, the salt is decomposed by the heat of the 
molten metal into sodium oxide and carbon dioxide, | 
and the latter gas causes a very active stirring of the | 
melt, releasing dissolved gases and bringing about 
an intimate mixing of flux and metal, which facilitates 
the chemical actions between the metallic sulphides 
present and the sodium oxide. As a result of these 
reactions, some of the sulphur present passes into the 
slag as sodium sulphide and some of it is evolved as 
sulphur dioxide. It is claimed that, under normal 
conditions, approximately half the sulphur present 
in the iron is elimina by treating the melt with 
1 per cent. of its weight of granular sodium carbonate. 
Moreover, the sulphur which remains in the casting 
is evenly and harmlessly distributed throughout the 
metal, even in thick sections, as may be shown by 
taking a sulphur print of the material. 

That the reduction of the sulphur content is not the 
only advantage of using sodium carbonate, however, is 
shown in a well-written and illustrated little volume 
issued by Messrs. Imperial Chemical Industries, 
Limited, Millbank, London, 8.W.1, and entitled 
Sodium Carbonate for Metal Refining. It is pointed 
out, for instance, that cast iron treated with sodium 
carbonate has a much closer structure, embodying 
very much smaller graphite flakes than similar 
untreated metal, this refinement enabling a much 
better finish to be obtained when the metal is machined. 
Furthermore, as already stated, the treatment degasifies 
the iron and reduces porosity in castings ; it moreover 
helps materially to remove kish from the melt, hence 
reducing the time between the tapping of the metal and 
the pouring of the casting. The treatment, it is also 
shown, removes non-metallic inclusions to a consider- 
able extent. 

The process has proved useful in connection with the 
production of low-silicon basic iron from Northampton- 
shire ore, of high alumina content, at the Corby Works 
of Messrs. Stewarts and Lloyds, Limited. Messrs. H. A. 
Brassert and Company, Limited, who are the originators 
of the process, burden the furnace in such a manner as 
to form a slag of the lowest possible melting point and 
viscosity. For such conditions the ratio of lime to 
silica in the slag is approximately unity, against the 
customary ratio of 1-4 to 1-6 the object of which is to 
desulphurise the iron in the blast furnace. The new 
principle se tes the two operations of iron production 
and desulphurisation, the latter being carried out after 
the iron has been tapped from the furnace. The new 
development, it is stated, gives very marked economies 
in operation, an increase of about 20 per cent. in the 
rate of production having be*n ‘obtained in one case, 
coupled with a saving of 15 per cent., or more, in 
the coke consumption per ton ef iron. The process is 
also claimed to enhance the quality of the iron, 

Sodium carbonate is also used in the non-ferrous 
metal industry for refining and removing arsenic, 
when melting scrap copper, and for forming a protective 
coating over melts of brass swarf to avoid zinc losses, 
and, moreover—in the form of a fused block—for 
degasifying the melt. In other industries sodium 





carbonate is used for the removal of sulphur from the 
high-nickel nickel silvers; and for the modification 
of aluminium-silicon alloys containing 12 per cent. of 
silicon. Sodium carbonate, either alone, or mixed 
with other chemicals, is also advocated as a flux in 
connection with the refining of silver and other precious 


one branch of the valve-body, and a port in the side 








of the liner communicates with the other branch. 
The cover is held by three §-in. Whitworth studs, and 
is screwed internally to suit the thread of the valve 
spindle, which is 24 mm. in diameter. The spindle 
is formed with a collar at the lower end, engaging 
in a slot in the cylindrical piston, which slides axially 
in the inclined bore of the cover and is prevented 
from turning by a pin, fitted tightly in the piston 
and sliding in a groove. 

The special feature of the design, from which the 
others take their rise, is the method of obtaining stream- 
line flow in either direction between the two branches. 
The lower part of the straight-through passage is 
formed with a ridge or hump, in which is machined a 
seating for the lower pense and the sleeve. 
The pipe-wall on either side of the hump is designed 
with an easy approach curve, so that no sharp obstruc- 
tion is offered to flow in either direction. To conform 
approximately to the streamlines set up over the hump, 
the lower end of the piston is made concave, so that a 
reasonably uniform cross-section of flow is maintained 
over the crest and throughout the valve. The toe of the 
piston is slightly reduced in diameter, below that of 
the liner bore, to avoid cutting the packing in closing 
the valve. When the valve is closed, the toe projects 
into the branch to the left of the figure, and the parallel 
central portion is advanced into, and sealed by, the 
lower packing ring. 








Ovreut or Marine MacHINERY tn 1937.—On page 9, 
ante, will be found the second portion of the annual sum- 
mary of outputs of marine machinery; this we now 
continue. uring 1937, Messrs. Barclay, Curle and 
Company, Limited, Whiteinch, Glasgow, built the 
engines for nine vessels. The total i.h.p. was 32,155. 
Included in this total are the two sets, each of 5,000 
h.p., for the single-screw steamers City of Bombay 
and City of Karachi. The turbines for these two 
ships were constructed by Messrs. Parsons.—In addi- 
tion to the 24,000-h.p, geared-turbine engines of the 
8.88. Stratheden and Strathallen, and the 44,000-h.p. 
geared-turbine engines of H.M. destroyers Afridi and 
Cossack, Messrs. Vickers-Armstrongs Limited, Barrow- 
in-Furness, built the engines for an Argentine cruiser, 
three Argentine destroyers, and two British submarines. 
—Five vessels were engined by Messrs. Alexander Stephen 
and Sons, Limited, Linthouse, Govan, Glasgow. These 
included the 44,000-s h.p. sets for H.M.SS. Zulu and Sikh. 
—-The total s.h.p. of the engines built by Messrs. John 
Brown and Company, Limited, Clydebank, was 190,000. 
This figure included the machinery for H.M. cruiser 
Birmingham, H.M. depot ship Maidstone, H.M. destroyer 
Ilex and the Argentine destroyers San Juan and San Luis. 
—The engines for H.M. aircraft carrier Ark Royal and of 
six other ships, including the steamers City of Cape Town 
and City of Pretoria, were built by Messrs. Cammell Laird 





metals. 


and Company, Limited, Birkenhead. The total h.p. 
involved wes 195,200. 


| control and eradication of weeds alongside highwa 


WEED CONTROL ON ROADSIDES. 


Boru on economic and esthetic grounds the effective 


is increasing in importance. The solution of the 
problem is not without its complications, for what 


might be considered in one country to be the best 
practice might be found, in another part of the world. 
possibly too expensive or otherwise impracticable. 
Yet it is evident that the dissemination of concise 
information on the methods employed by various 
authorities would form a valuable guide. It was 
from such considerations that the Bureau of Public 
Roads, in the United States Department of Agriculture, 
issued ‘* A Study of Present Practices and their Practical 
Application.”* 

Though a plant may be harmful or useless—in fact, 
a weed—in one locality, it may not be so in another 
Weeds, in common with selected plants, may help 
to prevent erosion by water, wind or traffic, though 
plants may be selected that are more effective in these 








respects than miscrllancous weeds. Before selective 
planting can be begun, undesirable wild growth must be 
removed. Other benefits result besides neat roadside 
appearances such as removal of obstruction to vision 
| on curves and at intersections, keeping culverts clear, 
| avoiding unregulated snowdrifts, and considerable 
| economic benefits to farmers and others who cultivate 
land. Not only the method but the time of removal is 
| important for efficacy and economy. Timely mowing 
will effectively control most annual weeds by suppres- 
sing their only means of propagation. But mowing 
|at an inappropriate time may actually defeat the 
object by spreading their growth. In the study men- 
tioned above, itis stated that mowing. at an appro- 
| priate stage of growth, from one to eight times a season 
| is the common practice in most States. Hand cutting 
|is used to supplement machine mowing. The most 
effective type of mechanical mowing unit depends on 
the width and roughness of the roadside and the obstruc- 
| tions present. The type generally preferred is the 
|common horse-drawn farm mower because it can be 
|used on rough ground and close to obstructions, 
|reducing the amount of hand labour, also because 
farm-owned mowers can be rented, thus reducing 
the amount of State-owned equipment, while it costs 
less to operate than other types of mowing units. 
Where the ground offers few obstructions, mowers 
drawn by light lorries are effective, though the gears 
soon wear out when the lorry is used continuously 
at speeds of 4 m.p.h. or 5 m.p.h. For this reason some 
authorities prefer the use of two mowers drawn by a 
light tractor. Many special types of power-driven 
machines have been designed, both by highway depart- 
ments and by manufacturers, but trials have resulted 
in a general preference for the simple horse-drawn 
mower. 

In the burning of weeds in place, the vegetation 
should be thoroughly scorched to ensure the destruction 
of seeds as well as foliage, but burning becomes imprac- 
ticable where large areas of green weeds over 6 in. 
high have to be treated. The chief objections to burn- 
ing are the fire risk, particularly in timbered and 
grain-growing country, and the danger to traffic when 
blinded by smoke. The two generally used types of 
burning equipment for destroying green vegetation 
are the oven burner and the extended burner. In 
the oven burner the flame and heat are confined to an 
oven mounted on wheels or at the side of a lorry. The 
extended burner carries one or more burners, each of 
which can be operated independently, mounted on 
extensi!le arms. Single burners are also made that 
will project a flame several feet long and that can be 
carried and operated by one man. They are chiefly used 
for burning small scattered patches of weeds. When 
destruction by burning is being contemplated, it is 
evident that certain precautionary measures must be 
included, such as provision for warning traffic, making 
use of natural firebreaks to protect adjoining property, 
providing fire-extinguishing equipment, and so far 
as possible avoiding the formation of dense smoke. 

Though scraping with a blade scraper is an inexpen- 
sive means of removing young weeds, it may easily 
prove to be costly by spreading the evil if it is carried 
out after the seeds have formed. By loosening 
the soil, it also increases the damage done by erosion 
of wind and water, and by mixing the earth with the 
weeds, it prevents them being destroyed satisfactorily 
by subsequent burning. Dragging is carried out by 
means of cables or chains weighted with pieces of iron. 
or by timber frames. One such frame measures 12 ft. 
by 7 ft., and is faced with old grader blades projecting 
? in. below the frame which is dragged by a light lorry 
and, when full, automatically dumps its load. Other 
States use harrows for cutting and piling the weeds. 
As in the process of blading, these methods tend to 
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spread the seeds, but are effective in removing tall | friction for a given material. In an essay entitled 


growths that facilitate the formation of snowdrifts. 
Grasses suffer little damage. Burning equipment is 
then used on the piles of weeds. Hand-pulling, spudding 
and hoeing are too costly for large areas ; their use is 
confined to places inaccessible to mechanical treatment. 
Smothering is effected by encouraging desirable low- 
growing plants that will crowd out the undesirable. 
The use of chemicals for weed control has developed 
very rapidly within the last 10 years and many 
examples show that they are cheaper under certain 
conditions than mowing. Several of the larger rail- 
roads prefer this method. Among the chemicals 
generally used are arsenical compounds, carbolic 
acid, common salt, copper sulphate, iron sulphate, 
sodium chlorate and sulphuric acid. They may 
be divided into three groups, viz., those that produce 
soil sterility for several months, those that kill all 
vegetation but do not produce sterility of soil for any 
appreciable time, and those used in selective sprays to 
kill certain weeds without permanent injury to other 
vegetation. By varying the strength of the solution 
some chemicals may be made to serve under more than 
one of these groups. The very poisonous nature of 
arsenical compounds forms a check to their extensive 
use, though recently an acid arsenical solution has 
been evolved that is low in cost and effective in killing 
troublesome perennial weeds. Probably the most 
widely used chemical for weed control is sodium chlorate 
The chemical is not dangerous, is poisonous neither 
to man nor animal, end is not inflammable nor explo- 
sive. The fire risk associated with its use forms its 
chief objection, though the taking of simple precautions 
will almost eliminate it. A mixture of the salt with 
organic matter can be ignited by friction, sparks, shock 


| 





Der Rebhannsche Satz, Dr. O. Mund extends Rebhann’s 
theory in a masterly manner, the results of recent 
investigations into the subject of earth-pressure having 
been utilised in the course of the work. There is 
presented in this way an instructive geometrical 
method, which merits the attention of students. It is 
questionable whether so simple a treatment suffices for 
soils generally, for it is now known that the stability 
of earth is influenced by a comparatively large number 
of factors, arising from both chemical and physical 
considerations. Nevertheless, this brochure, which is 
published by Wilhelm Ernst und Sohn, Berlin, at a 
price of 2.25 marks, contains a treatment which may 
be applied to dry materials, such as are usually stored 
in silos. Bh dees 

Mr. H. P. Philpot, who is Principal and Professor of 
Technology, Benares University, India, has written 
under the general heading, Jnstructions in Engineering 
Design, as a first volume, a section entitled 7'he Verti- 
cal Steam Engine. This volume is not intended to be 
a text-book on general engine design, but a guide to the 
engineering student in designing the whole or any part 
of an engine similar to the vertical steam engine 
described. The latter is a compound double-acting 
engine to give 200 indicated horse-power with steam 
pressure of 180 lb. per square inch gauge, and a piston 
speed of 700 ft. per minute. After the cylinder sizes 
and the points of cut-off have been calculated, the 
design of each part is considered in turn, the calcula- 
tions given being such as would be recorded in his 
notebook by a draughtsman engaged in making to 
scale the working drawings used for fixing most of the 
dimensions. It is suggested that the student should 


or spontaneous combustion under favourable weather | work out the design for a different indicated horse- 


conditions. 
are safe while wet, they are apt to dry quickly and then 
become very inflammable. A method of reducing the 
fire risk is to mix the solution with a salt such as calcium 
chloride, which is hygroscopic and not oxidising. 
Sodium chlorate may be applied as a solution or as a 
dry salt. Oils of various kinds are also effective. 
Though all oils are destructive to vegetation, the 
only class cheap enough for general use are those of 
mineral origin. The best results have been obtained 
from those least refined, such as crude oil, waste 
cylinder oil and Diesel oil. The usual rate of applica- 
tion is 300 gallons to 400 gallons per acre, which is 
sufficient to cover the vegetation and the soil with a 
thin film, and is most effective when the growth is 
about 2in. high. A spray pump capable of maintaining 
a pressure above 80 lb. per square inch is recommended. 
The oil is distributed from a tank lorry carrying a 
pressure pump delivering through a spraying-bar, 
that can be raised, lowered or extended at will, to 
orchard-type spraying nozzles. 


NOTES ON NEW BOOKS. 


Examples in Thermodynamics Problems, by Dr. W. R. 
Crawford (London: Sir Isaac Pitman and Sons, 
Limited. Price 5s. net) is a very handy little book 
which will undoubtedly be of great use to all interested 
in its subject. In its 165 pages, the book presents a 
selection of well-chosen problems which have been 
taken from past examination papers of the Institutions 
of Civil and Mechanical Engineers, the University of 
London, the Mechanical Science Tripos of the Univer- 
sity of Cambridge, and from examinations for Whit- 
worth and Senior Whitworth Scholarships. The nine 
sections of classified problems include examples on the 
heating and expansion of gases, air cycle efficiencies, 
the properties of steam, steam and internal-combustion 
engines, air compressors, refrigeration, nozzle flow, 
turbines, valve diagrams and valve gears. Answers 
to all the problems and the large number of worked 
examples are very valuable features, which will prove 
of particular assistance to the private student. To 
those preparing for Higher National Certificate Exa- 
minations, the examinations of the Engineering 
Institutions, or for an Engineering Degree, the book 
may certainly be commended. 








In Coulomb’s theory the maximum thrust on a 
retaining wall is supposed to be due to the wedge of 
the filling defined by the wall and the plane of rupture 
for the material. This plane lies between the angle of 
repose and the back of he wall, and it bisects the angle 
thus formed in the case of a vertical wall having no 
surcharge if the resultant thrust is taken as being 
normal to the back of the wall; in certain circum- 
stances the plane of rupture may coincide with the 
angle of repose. Since the theory does not determine 
the direction of thrust on a specified boundary, this 
quantity must be assumed at the outset of a solution, 
as was done by G. Rebhann, in 1871, who supposed 
the resultant thrust of the wedge to make an angle 
with the relevant normal to the wall equal to that of 
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Though solutions on clothing or on leaves | power, making his own calculations and using those in 


the book as a guide only. Such a plan would provide 
an opportunity to apply not only the relevant principles 
of heat engines, machine design, strength of materials, 
and theory of machines, but would prove a valuable 
exercise in accurate draughtmanship, since, as the 
author is careful to point out, the great majority of the 
final dimensions must be determined by scale drawing. 
The book includes in its 100 pages several illustrative 
sketches and diagrams, and is likely to prove of 
great value to any student engaged on work on engines 
of this type. The price is 5s., and the publishers are 
Messrs. Longmans, Green and Company, Limited, 
London. 





Concrete containing puzzuolana mixed with ordinary 
lime was used from the time of the early Romans, 
to whom can be traced the term “ Betunium.” This 
remark is made in the opening chapter of Jl Cemento 
Armato: La Tecnica e la Statica (sixth edition, first 


volume), by Luigi Santarella. The book gives a review of 


the uses to which concrete and, later, reinforced concrete 
have been put in foundation and structural work in 
various countries. Reinforced-concrete structures, the 
author states, were not at first viewed with much 
favour in Italy, owing to the abundance of natural 
stone and other building material in the country. 
After the Great War, however, the economical advan- 
tages of such structures became clear and they have 
accordingly multiplied extensively. The book is in two 
main sections covering the technical aspects of rein- 
forced concrete elements and complete structures respec- 
tively. It enters in detail into the properties of the 
different kinds of cement, deals with the sand, broken 
stones, pebbles and other aggregates, and of the water 
used for the mixture, and the steel reinforcement. 
The action of fire, low temperatures, vibrations and 
other physical influences, of acids, bases, salts and 
other chemical media upon concrete is reviewed exten- 
sively, as also are the methods followed in the erection 
of structures, the calculation of these, and their 
behaviour under different classes of stress. The book 
closes with the Italian rules and regulations governing 
the construction of reinforced structures. It has been 
compiled with great care, contains a considerable 
number of interesting data, is well produced and is 
issued at the price of 40 lire by Ulrico Hoepli, Milan. 





The task of compiling statistics of the power resources 
of the various countries of the world, so that they can 
be compared one with another, is a task not lightly to 
be undertaken. The two main reasons for this are 
that the information is not always obtainable and that 
when it is available it is not published in standard 
form. The first duty of the World Power Conference 
when it decided to undertake this labour was therefore to 
prepare standard headings and sections, so that existing 
and future statistics could be fitted into them. The 
results of this work of detail, which has been carried out 
under the editorship of Mr. Frederick Brown, are to 
be found in the two volumes of the Statistical Year 
Book of the World Power Conference, which have 
now been issued by the Central Office, 36, Kingsway, 
London, W.C.2, at a price of 20s. for each volume. 
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The first volume relates to the years 1933 and 1934. 
and contains in the form of tables and explanatory 
notes an inventory of the production, stocks, imports, 
exports and consumption of coal, brown coal, lignite, 
peat, wood, petroleum, benzoles, alcohols, natural gas, 
water power and electricity. The second volume gives 
similar details for the years 1934 and 1935, while, in 
addition, it contains statistics relating to coke and to 
the production and distribution of manufactured gas. 
Figures for about 60 countries are included, and where 
practicable Continental and world totals are presented. 
The 1 it-motiv throughout is comparability, for which 
purpose the statistics have been compiled in conformit 
with a standard set of definitions. The tables, whi 
form the major part of the volumes, are elucidated by 
copious notes, and the whole provides a much needed 
collection of information on a most important subject. 
It is by no means yet perfect, but each succeeding edition 
will doubtless bring about fresh improvements. 





Any completed piece of machinery has to fulfil 
certain conditions of stress, and is more likely to give 
the stipulated test results—provided the treatment of 
the materials «f which it is composed has been satis- 
factory—when all requirements have been met from 
the commencement, this implying careful selection 
and chemical analysis of the materiale used. In 
this connection, the work of the metallurgist is all- 
important in that he has to select the right material 
to start with and to decide upon its correct treatment 
in the liquid state. His task in some instances is 
becoming gradually more complicated owing to the 
very indifferent quality of much of the raw materials 
now available. A handy compendium to assist him 
in his work is The Metallurgist’s Manual, by Messrs. 
T. G. Bamford and H. Harris, with a preface by 
Professor T. Turner. It covers the sampling and 
assaying of ores, gives complete analyses of metals 
and alloys, deals with the selection of fuels and refrac- 
tories and with the smelting operations, Special 
chapters relate to pyrometry and metallography, and 
give useful data on the carrying out of analyses, The 
book, which, as will be seen, covers a very wide field, 
will also be welcome by students of metallurgy. A 
supplement gives the estimation of alkalis in clays or 
silicates, and the typical compositions, properties and 
uses of some engineering alloys. The book is published 
at the price of 7s. 6d. by Messrs. Chapman and Hall, 
L.mited, 11, Henrietta-street, London, W.C.2. 





The prevailing high price of gold, as might be 
expected, has led to great activity in the search for 
new gold mines in various parts of the world. In 
Canada this is clearly reflected in the high proportion 
of gold ores sent for investigation to the Testing and 
Research Laboratories of the Canadian Bureau of 
Mines during the period covered by a recent report 
entitled Investigations in Ore Dressing and Meltal- 
lurgy, July-December, 1935, and January-June, 1936, 
(Canadian Department of Mines and Resources, Ottawa.) 
As we have occasion to mention in a previous 
ecnnection, the work carried out at this testing labora- 
tories is of great value to mine-owners and operators 
and to the mining industry in general, since the data 
provided from the tests are of a thoroughly practical 
nature. Many of the ores submitted were complex, 
the gold being associated in a finely divided state 
with sulphides, or containing some cyanide consuming 
mineral or minerals, such as pyrrhotite, arsenopyrite, 
or chalcopyrite, and thus rendering treatment difficult 
and necessitating lengthy and detailed investigation. 
In one sych investigation of a gold-silver lead-zinc 
ore from British Columbia, four grains of native 
gold were identified in the sections, ranging from 3 to 
10 microns in size, and showing each a different mode 
of occurrence. The first was in a small grain of pyrite 
enclosed by sphalerite, the second was in gangue 
pyrite, the third associated with a small grain of 
galena enclosed by sphalerite, and the fourth occurred 
in a small grain of galena in gangue. Tests of this 
ore were made by cyanidation, amalgamation and 
concentration, both alone and in combination. It 
was found that 93 per cent. of the gold could be 
extracted by straight cyanidation in 48 hours with the 
ore ground 71-5 per cent. through 200 mesh. Approxi- 
mately 25 per cent. of the gold is recoverable by barre] 
amalgamation at the same grinding. By flotation 
in lime pulp with the ore ground so that 88 per cent. 
pom through 200 mesh, a lead concentrate could 

produced containing about 80 per cent. of the gold 
and lead and assaying 1-7 ounces of gold per ton 
and 31-7 per cent. of lead. 





A series of 25 papers with the discussions thereon, 
dealing with such subjects as ship and aeroplane con- 
struction and propelling machinery as also with various 
methods of test. ng materials, engines, propellers, engine 





component parts and aircraft is contained in the 
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forty-firs-t Bulletin de l’ Association Technique Maritime 
et Aéronautique recently issued. The papers in question 
were read and discussed at the meetings of the Associa- 
tion held in Paris from June 8 to 11 of last year. An 
interesting feature of the proceedings is always the 
presidential address with which they are opened. In 
the present instance, as in former ones, the president, 
Mr. E. Rousseau, of the French Corps of Naval 
Architects, and Honorary Councillor of State, referred 
to the activity displayed by various countries in the 
construction of warships, merchant ships, and aircraft. 
Passages in the address in question are to the following 
effect. 
under steam boilers, in the case of propelling machinery 
consisting of geared turbines working with superheated 
steam, was as low as 315 grammes to 340 grammes 
(0-72 Ib.) per horse-power hour. The power of marine 
engines had now reached 60,000 h.p. per line of shaft. 
The number of ships propelled by internal-combustion 
engines continued to increase; of the total tonnage, 
2,117,924 tons, of shipping launched in 1936, as many 
as 1,202,476 tons, equal to 57 per cent., applied to 
ships propelled with this type of engines, while the 
steam-propelled ships had a total tonnage of 877,746 
tons, or 41 percent. Recent orders revealed a marked 
preference for two-cycle over four-cycle engines. In 
the case of steam-propelled ships, the adjunction of 
exhaust turbines to high-speed reciprocating engines 
was on the increase. The book will prove of interest 
to all naval architects and aircraft designers; it forms 
a volume of close upon 700 pages, and is issued at 
the price of 250 fr. (postage 16 fr.) by the general 
secretary of the Association, 7, Rue de Madrid, and 
by Messrs. Firmin-Didot et Cie., 56, Rue Jacob, Paris. 


It has become a generally accepted truism that 
this is an age of specialisation, though possibly not 
yet to the degree sometimes depicted by those who do 
not always sufficiently reflect that the individual 
subdivisions of a field of activity to-day—though they 
may be extremely numerous—are yet larger and more 
complex than the whole original field prior to the 
advance in knowledge. It is possible, moreover, 
to reduce or moderate the more acute disabilities of 
extreme specialism in various ways, of which the 
book under notice, entitled The Construction of Wooden 
Aircraft, by Mr. S. F. Wilkinson, and published by 
Sir Isaac Pitman and Sons, Limited, London, at 
the price of 10s. 6d., nct, is an example, albeit a 
modest one. The main purpose of the author here 
has been to open the eyes, if need be, of the specia- 
list craftemen in the aircraft industry, so that they 
can see beyond the comparatively limited range of 
their particular section tothe wider and higher vistas 
of the whole cycle of operations involved ; to fill the 
gaps in their knowledge and prepare themselves 
for the better-paid positions in the industry. The 
latter statement must not, of course, be taken to 
imply that nothing more is required in the way of 
preparation for such positions than the study of this 
book: what is meant is that some idea at least is 
given of the full range and scope of the whole field of 
wooden aircraft construction. Many intelligent crafts- 
men will doubtless think there is more opportunity 


in the metal aircraft realm, but the respective merits | 


of wooden and metal construction and their possi- 
bilities cannot be dealt with here. The present work 
gives a general account of wooden aircraft construction, 
with numerous drawings, and should prove of particular 
interest to the ambitious and enterprising apprentice, 
and to many who have passed that stage. 


In their book entitled Higher Algebra, Messrs. 8S 
Barnard and J. M. Child have given, as might well 
be expected by a reader of their previous works, a 
concise and clear treatment of the subject. There is 
much to be said in favour of introducing the theory of 
equations at an early stage, as is done here, for it 
facilitates a generalisation of ideas on this important 
branch of the study. Moreover, the chapters dealin ; 
with sequences and limits make for an easy under- 
standing of the later sections devoted to a continuous 
variable, and thus lead to fundanental theorems in the 
infinitesimal calculus. The calculus is consequently 
presented as an extension of algebraic principles, in 
the discussion of which is to be found some instructive 
matter on the evaluation of errors, as well as on curve 
tracing. By reason of the fact that the volume wa 
prepared in the first place for students reading mathe- 
matics in particular, the authors have just touched 
upon certain points which enter into the sphere of 
engineering. ‘The chapter on probability, for example, 
has a bearing on the statistical methods of analysis 
which are becoming more and more important in 
applications of the theory to industrial and technical 
questions. It may be added that the book will suffice 


for the needs of students in engineering colleges, who 
should find the numerous examples, with answers, o 
use in the course of the study. 


This carefully arranged 
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| treatment, which is published by Messrs. Macmillan 
}and Company, Limited, London, at a price of 20s., 
therefore merits attention on the part of lecturers in 
applied mathematics. 7 

Originally written by Mr. Terrell Croft to serve the 
| needs of candidates for American engineers’ licence 
| examinations, Steam Boilers, now revised by Mr. R. B. 
Purdy, demands only the possession by the reader of a 
working knowledge of arithmetic and simple algebra. 
Essentially practical, the volume is copiously illus- 
trated with sketches of details of construction, in 
many cases self-explanatory. In assessing the value 
of a present-day book on steam boilers, it is necessary 
to note how much account has been taken of the 
revolutionary development in steam-boiler construction 
during the past fifteen years, which agrees approxi- 
mately with the period between the first and present 
editions of the book. This phase of development has 
been the task of the second author, who maintains 
as far as possible the original style of presentation. He 
| has rewritten the chapters on modern types of boilers 
land added new material on waterwalls, superheaters, 
| air heaters, stokers, feed-water treatment, &c. The 
material presented is thus very comprehensive, and, in 
addition to descriptions of complete boilers and con- 
structional details, chapters are devoted to the manu- 
facture and testing of materials used in steam boilers, 
| to management and maintenance, and to stress calcula- 
| tions. Although stresses and material specifications are 
| based on the 1933 A.S.M.E. Boiler Construction Code, so 
|much of the material is fundamental that the book 
may be recommended to English readers, and parti- 
cularly to university and technical college students. 
The volume is published by Messrs. McGraw-Hill 
Publishing Company, Limited, London, at the price 
of 24s. 








No very profound knowledge of the peculiar and 
special conditions of the business of air transport will 
be required to appreciate the fact that the industry, 
perhaps more than any other form of transport, needs 


system of costing and accountancy. No 
“system ” here, as elsewhere, can be over-elaborated 
and become needlessly complex; but in Air T'rans- 
portation Costing, by Captain N. T. Macleod, published 
by Sir Isaac Pitman and Sons, Limited, a maximum of 
advice and suggestion without rigidity of rule has been 
compressed into a minimum of space. The author at 
the start emphasises his main object as that of helpful 
suggestion, rather than dogmatic presentation of rules 
and systems ; and there is little doubt that other cost 
accountants—although the present work relates to 
Canadian conditions—will find much sound guidance. 
The book includes a useful list of definitions of such 


a very carefully thought out and skilfully applied | 
doubt, | 


CATALOGUES. 


Armour-plated Batteries.—We have received a copy of 
a recently published catalogue of lead-acid batteries 
which Messrs. C.A.V.-Bosch, Limited, Acton, London, 
| W.3, have placed on the market. It gives full descrip- 
| tions, prices, &c. 

Cable Accessories.—Messrs. British Insulated Cables, 
Limited, Prescot, Lancs, have sent us a number of 
| leaflets describing various appliances and materials 
which include terminal boxes, sealing pliers, plumbers’ 
metal, soldering pastes, &c. 


Punching and Shearing Machines.—Messrs. F. J. 
Edwards, Limited, 359-361, Euston-road, London, 
| N.W.1, have sent us a catalogue describing a full range 

of power-driven and hand-operated machines which are 
offered for immediate delivery. 
Load Indicators.—Messrs. The ‘‘ P and B " Engineering 
Company, Limited, Tamworth Lane Works, Mitcham, 
Surrey, have sent us a copy of a new pamphlet describing 
their long-scale indicator for substation switchgear, 
designed so as to be unaffected by momentary overloads. 


Electric Arc Welding.—Messrs. Murex Welding Pro- 
cesses, Limited, Ferry-lane Works, Forest-road, London, 
E.17, have issued a leaflet giving information on the 
reconditioning of railway crossings by means of the 
electric-arc process and describing the equipment supplied 
by them for the purpose. 


Temperature Recorders—We have received from 
Messrs. George Kent, Limited, Luton, a copy of a recent 
publication describing their Multelec instrument, based 
on the potentiometric principle and incorporating an 
extremely sensitive galvanometer. This instrument was 
recently described in our columns. 

Electric Clocks.—Messrs. The Franco-British Electrical 
Company, Limited, 25-27, Oxford-street, London, W.1, 
have sent us a copy of their new clock catalogue, a feature 
of which is the neon-lighting equipment, in connection 
with the synchronous electric clocks made by Messrs, 
Smith’s English Clocks, Limited. 

Lighting Equipment.—We are in receipt, from Messrs. 
The Benjamin Electric Company, Limited, Brantwood 
Works, Tariff-road, Tottenham, London, N.17, of a 
| catalogue dealing with a very wide range of electric 
lighting fixtures and equipment for use with tungsten 
filament and electric discharge lamps. 

Friction Clutches.—Messrs. The Cooper Roller Bearings 
| Company, Limited, King’s Lynn, Norfolk, have sent us 
|@ catalogue describing the construction and application 
of their friction clutches, which are specially designed 
| from the point of view of safety: They are without 
projecting parts, are self-locking when engaged, and free 
from end thrust. 
| Grinding and Filtering Plant, &c.—A composite 
|catalogue from Messrs. International Combustion, 
Limited, Aldwych House, Aldwych, London, W.C.2, 
deals with pulverising mills of the Hardinge, Raymond 
| Automatic and Impax and Lopulco types, as well as 
| with vibrating screens, separators, disc filters, and grit 
| pumps. 
| Waterless Gasholders.—We have received from Messrs. 














things as depreciation, maintenance, flight data, non-| Waterless Gasholder Company, Limited, 13, Rood-lane, 
productive hours and miles, with special reference to| London, E.C.3, a copy of a brochure dealing with 
the correct basis of the ton-mile, followed by short | the M.A.N.-type waterless gasholders, for which they are 


chapters on the various items of cost, and special 
sections on rental of aerial equipment, base costing, 
and statistics. The volume is illustrated by various 
types of Canadian equipment, and is accompanied by 
numerous tables. The price is 7s. 6d. net. 








| It has been realised for many years that the presence 
| of keyways and sharp changes of section result in unde- 
| sirab le concentrations of stress on shafts and plates, 


j}and a very practical significance is attached to the | 


effect of such discontinuities. Mr. H. Neuber has pre- 
pared a mathematical investigation into the subject, 
under the title of Kerbspannungslehre Grundlagen fiir 
| genaue Spannungsrechnung, which merits the attention 
| of students because of the concisely arranged analysis 
of the problem. This is here effected by separate treat- 
ment of the distribution of stress in tension on the one 
hand, and in shear on the other, and the procedure has 
enabled the author to deal with the chief points of 
| interest to engineers. A clear understanding of this 
brochure implies, as is to be expected, a knowledge of 
higher mathematics, but the work has been simplified 
to a considerable extent by the use of graphs and 
diagrams for the purpose of explaining the meaning of 
the various solutions. The practical value of this work 
is indicated by a comparison between the results thus 
obtained with those Nerived from laboratory experi- 
ments, which reveals a reasonably close agreement. 
| The book is published by Julius Springer, Berlin, at a 
price of 15 marks. 








Parent Activities tn 1937.—Messrs. Gee and Com- 
patent agents, Staple House, 51-52, Chancery- 
ane, London, W.C.2, inform us that 36,298 applications 





for patents were made in this country last year, as 
| compared with 35,867 in 1936 and 36,116 in 1935. 
| peak year was 1929, when 39,898 applications were 
|}made for patents. Roughly only about half of the 
number of patents applied for mature into full patents, 
| but an encouraging feature of recent patent activity is 
' the filing of a larger proportion of complete specifications 


The | 


| the concessionaires for the British Empire. Now in 
| general use, it is interesting to note that the first of this 
| type in this country was erected at Ipswich in 1927. 
Trolley-’Buses.—Messrs. The Associated Equipment 
| Company, Limited, Southall, Middlesex, in conjunction 
with Messrs. The English Electric Company, Limited, have 
produced trolley-"bus chassis which have found their way 
| into use in a large number of cities at home and abroad. 
A recent bulletin fully describes the types of vehicles made 
and gives information regarding the transport authorities 
| who use them. 
Wrenches.—We have received a useful booklet, pub- 
| lished by Messrs. J. H. Williams and Company, 75, Spring- 
street, New York, U.S.A., intended to facilitate the 
selection of suitable wrenches for different classes of work. 
Included also are some useful hints to users on the 


manipulation of wrenches. Among many products are 
beryl ont on wrenches to avoid the possibility of 
striking sparks in dangerous situations. 


Measuring Instruments, Recorders, &c.—Messrs. Elliott 
Brothers (London), Limited, Century Works, Lewisham, 
London, 8.E.13, have sent us a very well-arranged 
catalogue entitled ‘‘ An Impression of Progress,’’ which 
conveys a good idea of the wide songs of equipment 
manufactured by them. Included in this catalogue are 
numerous photogravures of installations fitted up by the 
firm in large steamships, mills and power stations. 


Output Recorders, Office Telephones.—We have received 
from Messrs. Gent and Company, Limited, Faraday 
Works, Leicester, a recently published section of their 
catalogue dealing with “‘ Tangent” electric process- 
timing apparatus, which gives audible and/or visible 
warning of completion in any process and may be coupled 
to recorders showing either output or idle machine 
time. Another catalogue section deals with telephonic 
| apparatus. 

Electric Motors and Control Gear.—Various pamphlets 
have reached us from Messrs. The English Electric 
Company, Limited, Queens House, Kingsway, London, 
W.C.2. One of these illustrates and describes their oil 
circuit-breaker desi, incorporating the de-ionising 
method of are control. Another especially related to the 
company’s Industrial Motor Works, Bradford, deals 
with motors for use at docks and wharves, while a 
third takes the form of an abridged price list of motors 
and control gear. 
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THE GRYT,POWER PLANT 
AT NORRKOPING, SWEDEN. 


Tue Gryt power plant is owned by Messrs. Norr- 
képings Bomullsviveri A.B., one of the largest 
linen manufacturers in Sweden, and is situated on 
the Motala river, right in the centre of the city of 
Norrképing, frequently called Sweden’s Manchester. 
The head available is low, varying from only 2-5 m. 
to 3-1 m., and the plant is a typical example of the 
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| tunnels under the mill to a power station inside the 
mill at the downstream end, where three single- 
| runner vertical Francis turbines, with a total output 
of about 400 brake horse-power, were installed. This 
last plant has now been abolished and a new power 
| station, with which this article is concerned, has 
| been constructed just beyond the downstream wall 
of the older spinning mills, as shown in Figs. 1 and 2 
jannexed. It is built to utilise a flow of 45 cub. m. 
| per second, instead of the 16 cub. m. of the old plant. 


of the size in question, fish can pass through the 
turbine without trouble of any kind. 

The racks protecting the lower plant have 
another very interesting feature, namely, their 
design with regard to loss of head. Model tests 
were made at the Royal Technical College, Stock- 
holm, in this connection, and resulted in a design 
in which the setting of the bars varied with their 
position across the stream, so as always to be fair 
to the direction of the flow of water.' The rack is 
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advantages to be gained under such conditions by 
the installation of a modern propeller-type turbine 
as compared with a Francis turbine. Furthermore, 
it is unique in that the turbines are installed above 
the head-water level, that is to say a syphon arrange- 
ment is adopted, and it is the first medium-size 
plant of this type in Sweden. 

Fig. 1 gives a general idea of the conditions at 
site. The dam is Vee-shaped, diverting the flow 
into two different canals. Half of the water rights 
belong to the Drag Company and half of the water 
passes under their spinning mills on the left side 
of the river to their power station at the down- 
stream end. Prior to 1935 the remainder of the 
water passed to the Gryt Mills on the right bank, 
some of it supplying a power station at their upstream 
end, where a double vertical Francis turbine develop- 
ing 375 brake horse-power on a net head of 2-5 m. 
was installed. The remainder of the water, amount- 
ing to 16 cub. m. per second, passed through two 











As the space available for passing this increased 
quantity of water was limited, the best possible use 
had to be made of it. 

In order to improve conditions, the intake was 
rebuilt in such a way that the intake to the upper 
power station, which previously had occupied 
nearly half of the total intake area, was reduced, 
as shown in Fig. 3, to a much smaller extent. At 
the same time the trash racks were placed more 
at an angle to the stream, giving a greater length of 
rack with corresponding increase in area, thereby 
considerably reducing the loss of head at this 
point. 

As indicated in Fig. 3, the racks for both intakes 
form a continuous line. The racks of the intake to 
the upper plant are of the usual type, with bars 
pitched at 20 mm., while those of the intake to the 
lower plant have much larger spacings. This is 
possible because propeller turbines can pass quite 
large objects without difficulty, while with units 
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shown in Fig. 4. Due to the adoption of welding, 
this very simple design was found to be possible. 
The inlet tunnels gave rise to considerable anxiety, 
as the necessary increase in area could only be 
obtained by lowering the existing bottoms. These 
tunnels ran immediately under the factory, and it 
was at first thought impossible to excavate them 
further. In spite of this, however, and also of the 
fact that it was discovered that the foundations did 
not consist of sound rock, the tunnel floors were 
successfully excavated and lowered. This operation 
had to be carried out with the greatest care. 

Fig. 5, page 112, shows a section through the 
power house, and, as can be seen, the inlet to the 
turbine encroaches well into the old building. This 
was unavoidable, in order to obtain a syphon-shaped 
inlet of the type required to safeguard against 
air-suction. Some idea of the risks involved in 
this work may be obtained when it is realised that 
this meant cutting into and excavating beneath a 
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four-storey factory building in which all spinning | 
and other machines had to be maintained in service. 
The power house itself is a structure of glass and | 
concrete, as may be seen in Fig. 2 and Fig. 13, on 
page 124. The new work required consisted mainly | 
of twe walls only, the other two being the existing 
walls of the old and new factory buildings. The old 
plant consisted of Francis turbines with, of course, a 
correspondingly low speed, entailing the use of 
gearing with consequent loss of power. Furthermore, 
the flow of water at the site is variable and could not 
under the old conditions be utilised as economically | 
as was desirable. The advent of the propeller turbine, 
with its automatically-adjusted runner blades, has 
solved such difficulties as these encountered on low- | 
head plants, the higher speed allowing of direct 
coupling and also making it possible, due to the 
adjustment of the runner blades, to utilise the 
flow during dry periods with the highest possible 
efficiency. 

It was further decided in the new plant to arrange 
the turbines so that the whole gate apparatus would 
be above the head-water level, the advantage of this 
being two-fold. In the first place, it was not 
necessary to carry the excavations for the turbine 
flume and draught tube so deep, thus avoiding risk to 
the foundations of the old buildings, while, further, 
sluice gates at the intake became unnecessary, 
since access could be obtained to all parts of the gate 
apparatus and runner simply by admitting air to 
the turbine flume. The turbine flume, constructed 
of concrete, is spiral-shaped, and, as stated, the 
inlet is formed as a syphon, allowing the flume to be 
evacuated, and also causing the water to rise and 
flow through the runner gates. 

There are two turbines, of the vertical shaft pro- 
peller type with governor-regulated runner blades ; 
each turbine is direct-coupled to a verticalshaft 
alternator, as shown in Fig. 5, and in Fig. 7, on 











Plate VI. Each turbine is designed for a normal 
output of 665 brake horse-power on a net head of 
2-7 m. and a speed of 125 r.p.m. The head varies 
between 2-5 m. and 3-1 m., and the turbines can 
be overloaded considerably. The water consumed 
at normal head and output is 22-5 cub. m. per second | 
per unit. The runners, shown in Fig. 9, Plate VI, 
each have four blades, which, by means of a governor- 
operated servomotor, are adjusted to an angle 
corresponding to the gate opening, or, more correctly, 
corresponding to the head and flow. As a rule such 
blades are made of chrome-nickel steel, but as there 
was no risk whatever in this case of pitting due to 
cavitation, the blades of these turbines were made 
of cast-steel. The gate-setting is shown in Fig. 8, 
Plate VI, and Fig. 11, page 124. It is to a large 
extent of welded steel-plate construction, with 
only the crown-plate and the lower guide ring of 
cast iron. The 20 gates are of cast iron, with their 
spindles projecting through stuffing-boxes in the 
crown-plate, where they are connected up, by means 
of levers and safety links, to the operating ring, as 
will be seen in Fig. 8. The links are so designed that 
in the event of any obstruction becoming caught 
between any two gates, the corresponding link, or 
links, will break, allowing the other gates to close, 
thus preventing damage to the turbine or governor. 

The main shaft is of jorged Siemens steel and runs 
in a grease-lubricated white-metal-lined journal 
bearing, supported on the crown-plate. The shaft 
is in two lengths, in order to facilitate dismantling, 
coupled together by solid forged flanges, and the 
whole is bolted to the runner and the alternator by 
solid forged flanges at the lower and upper ends, 
respectively. A labyrinth-box is provided where 
the shaft passes through the crown-plate. This, 
however, is not provided to prevent leakage from the 
turbine, but to prevent air from being drawn into 
the turbine, as, due to the fact that the turbine is 
placed above the high-water level, there is no 
pressure on the underside of the crown-plate. The 
labyrinth-box is water-sealed. 

Each unit is provided with its own governor, | 
which not only controls the gate opening, but also | 
the angle of the blades. The governors, shown in 
Fig. 10, Plate VI, are of the automatic oil-pressure 
type. Each consists of three separate units, namely, 
the servomotor controlling the gates, with oil 
pump governor head, regulating valves and com- 
pensating gear, the pressure receiver with reservoir, 
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and the servomotor controlling the runner blades. 
The servomotor controlling the gates is arranged 
horizontally and connected direct to the regulating 
shaft of the turbine. The governor head is of the 
combined spring-and-weight type and driven from 
the turbine shaft. The oil pump, of the gear type, 
is placed in the base, beneath the servomotor. The 
drive is common to both the pump and the governor 
head, and consists of a belt from the turbine shaft, 
combined with a bevel gear. The oil from the pump 
passes through piping to the pressure receiver, placed 
alongside, but separate from, the governor. The 
base of the receiver forms the oil reservoir which is 
mostly below floor level. There is also a reserve 
pump, which automatically functions if the oil 
supply from the main pumps should fail, or if the 
main pump cannot supply the necessary pressure, 
due, for instance, to a number of heavy loads in a 


short time. This pump is electrically driven and 
serves both units; it is of the well-known IMO 
type. 


The servomotor controlling the runner blades is 
also operated by oil supplied by the governor, and 
is placed on the top of the alternator, as shown in 
Fig. 12, page 124. This position has many advan- 
tages compared with placing the servomotor inside 
the runner. For instance, more space is obtainable 
inside the runner hub for the levers, &c., which 
transmit movement to the blades, allowing these 
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details to be made of heavier design, and thereby 
eliminating risk of breakage of these vital parts. 
Another advantage is that there is no oil under high 
pressure in the hub, thus eliminating all risk of 
leakage. Further, the placing of the servomotor on 
the top of the alternator makes it easily accessible 
for examination. The piston in the servomotor is 
connected by means of a rod passing through the 
hollow alternator and turbine shafts to a crosspiece 
inside the runner hub, and the stroke of the piston is 
transmitted from the crosspiece by links to levers 
keyed to the inner ends of the runner blades, caus- 
ing the latter to move through the required 
angle. 

As soon as the speed of the turbine rises or falls, 
due to a change of load, the governor causes the 
regulating valve to admit pressure oil to the servo- 
motor, resulting in the latter shutting or opening the 
gates, as the case may be. At the same time pressure 
oil is also admitted to the servomotor controlling the 
runner blades. The movement of the blades must 
correspond to the gate opening, and this is assured 
by the control of the regulating valve to the runner- 
blade servomotor, the gate opening always corre- 
sponding to the stroke required to give the necessary 
angular adjustment to the blades. The servomotor 
is also provided with an arrangement which auto- 
matically causes the blades, when the turbine is 
shut down, to take up the angular setting required 
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for starting, which is a very important detail with 
this type of turbine. 

The evacuating pump used to evacuate the turbine 
flumes when starting up any of the units is shown 
in the background in Fig. 10. This pump is a 
Demag air pump with a capacity of 625 cub. m. of 
air per hour with 50 per cent. vacuum, and is driven 
by a direct-coupled electric motor of 22-5h.p. The 
pump is connected to both flumes by piping and 
can evacuate either in about 10 minutes. With 
stoppages of only short duration, it is not necessary 
to evacuate the flume before starting up, as the 
water level, as a rule, does not fall. 

Each unit is also provided with safety devices, 
which cause the governor to shut down the turbine 
in case of an emergency, such as a runaway, the 
breakage of the governor belt, failure of oil pressure, 
the heating of bearings, or faults on the electrical 
side. There are also two air valves which will admit 
air to the turbine flumes in order to destroy the 
vacuum when the turbine is to be shut down for a 
longer period. A view of one of the turbines during 
erection, with the runner just lowered into position, 
is given in Fig. 8, Plate VI. 

The alternators, shown in Fig. 7, Plate VI, are of the 
vertical-shaft type, each with an output of 900 kVA, 
at a speed of 125 r.p.m., 50 cycles, 400 volts and a 
power factor of 0-6. They are each equipped with 
a direct-coupled exciter giving 22 kW at 230 volts. 
As the alternator is direct-coupled to the turbine 
the weight of the rotating parts of the turbine, i.e., 
runner and shaft, as well as the unbalanced water 
pressure, is carried by the alternator thrust bearing. 
This bearing is designed for a load of 50 tons and is 
carried by the spider, the six spokes or arms of 
which rest on the stator. The latter is bolted to a 
cast-iron foundation ring, which is embedded to a 
depth of 100 mm. in the concrete of the foundation 
and secured there by six foundation bolts, each 1 m. 
in length. The exciter is placed immediately above 
the thrust bearing and above this again is the 
servomotor controlling the runner blades. 

The stator is of cast iron, the stator core being 
held in place by heavy end shields. The core con- 
sists of plate segments 0-5 mm. thick, insulated 
from each other by sheets of paper 0-02 mm. thick, 
which are pasted on before the plates are stamped. 
The stator core is divided by radial air-ducts into 
three sections, each with an axial length of 65 mm. 
The air-duct has a diameter of 3-15 m. and the 432 


slots for windings are of the semi-closed type. The | 


stator coils are made up of so-called cylinder wind- 
ings with two conductors in each slot insulated in 
the usual way by means of impregnated linen strips. 
The stator windings are star connected with three 
circuits per phase and six terminals, allowing the 
insertion of a current transformer in each phase on 
the neutral side. 

The rotor is of cast iron and to obtain the necessary 
flywheel effect cast-iron rings are provided, one on 
each side of the rotor ring. The hub is parted into 
four, and is secured to the shaft by steel rings shrunk 
on the hub. The pole cores and also the shoes are 
of wrought iron. The former are bolted to the rotor 
ring, while the latter are secured to the cores by 
means of set screws. The windings consist of copper 
bands on edge, with 92-5 turns per pole. They are 
held in position by the shoes, coupled in series, and 
by means of insulated cables are connected to the 
two slip rings on the shaft immediately above the 
lower bearing. The slip rings are of cast iron, each 
being provided with two carbon brushes. The 
flywheel effect of the rotor is 94-3 ton-m*. In all, 
three bearings are provided. On the top is the 
thrust bearing which is of the segmental type of 
the ASEA design, with pads resting on springs and 
the collar fixed on the shaft. This bearing runs in 
an oil bath, the oil to which circulates through a 
cooling tank, from which it is forced up to the 
bearing by a small pump. The two guide bearings 
are of the usual white-metal lined type, and are also 
provided with oil circulation. The upper of the 
two is situated just below the thrust bearing, while 
the lower is carried by the crosspiece under the 
rotor. oe controls are arranged in the oil 
pipes so that the oil circulation to all i 
can be checked. ne nee 

_To bring the unit to rest, the alternator is pro- 
vided with a brake, which consists of three jacks, 








acting on the lower edge of the rotor. The necessary 
pressure to work the jacks is obtained from a small 
oil pump. The braking arrangement may also 
be used for lifting the rotor to the extent necessary 
to allow of the removal of the pads from the thrust 
bearing, when this is required. The exciter is 
shunt wound. 

The turbine tests were carried out by Professor 
Hjalmar O. Dahl, of the Royal Technical College, 
Stockholm. The water taken by the turbine was 
measured by means of seven current meters placed 
in the corresponding inlet tunnel. The results 
obtained, recalculated for a head of 2-7 m., #.e., the 
head stipulated in the contract, were as follows :— 


Water, cub. m. 
21-40 26-18 


per sec. 6-39 9-86 13-75 17-35 

Turbine out- 

put, b.h.p. 187-5 318-7 449-5 570 702 830 
Efficiency, per 

cent. ... 81-5 89-7 91-5 91-1 91-0 88-1 


The maximum output was 830}brake horse-power, 
as compared with a guaranteed output of 665 brake 
horse-power. If full-load output be taken as 
800 brake horse-power the efficiencies obtained and 


guaranteed work out as follows :— a | 
Output, b.h.p. 800 600 400 200 
Efficiency guaran- 

teed, per cent. ... 82-0 88-0 89-0 83-0 
Efficiency obtained, 

per cent. --. 89-0 91-3 91-0 83-0 


The curve, Fig. 6, on the opposite page, shows that 
an efficiency of over 80 per cent. was obtained from 
about 170 brake horse-power upwards. The alter- 
nator tests were carried out at the manufacturers’ 
works. The alternator was, among other tests, 
run at a speed of 280 r.p.m., é.e., 124 per cent. 
excess of the normal speed. The efficiency at full 
load with a power factor of 0-6 was slightly above 
the guaranteed 90 per cent. 

The contractors for this work were as follows : 
For the civil engineering work, including intake and 
tunnels, Messrs. Svenska Kraftkontoret, Stock- 
holm; for the turbines, governors and evacuating 
plant, Messrs. Nydqvist and Holm A.B., Troll- 
hattan ; and for the alternators and other electrical 
equipment, Messrs. Allminna Svenska Elektriska 
Aktiebolaget, Viisteras. 








VOLTA. 
By Frank Wa ker, M.LE.E. 
(Concluded from page 54.) 


VottTa’s second communication, of about 3,000 
words, appears in vol. lxxxiii of the Philosophical 
Transactions, 1793, and is entitled ‘‘ Account of 
Some Discoveries made by Mr. Galvani of Bologna ; 
with Experiments and Observations on Them.” 
This communication refers to a book on Animal 
Electricity, published in 1791 by Dr. Galvani, who 
had by chance come upon the phenomenon that 
having cut and prepared a frog so that the legs 
hung on one side of the spine and joined to the rest 
of the body solely by the crural nerves laid bare, 
there were produced very quick motions in the legs, 
with spasmodic contractions in all the muscles, 
whenever a spark was taken from the prime-con- 
ductor of an electric machine placed at a consider- 
able distance away. It was noted that to obtain the 
best results the animal should be in contact with 
two conductors, preferably of metal, one directed 
towards the extremity of the legs or a muscle, 
and the other to the spine or nerves, and also that 
the conductor directed towards the muscle preferably 
should have communication with the floor. Dr. 
Galvani had also obtained the same convulsions 
and motions without having recourse to any artificial 
electricity, by the sole application of some conducting 
arch or bridge of which one extremity touched a 
muscle and the other a principal nerve of the frog 
prepared as above, the nerve being armed with some 
metallic plate or leaf. Galvani explained the phe- 
nomena by assuming a natural excess of electric 
fluid in the nerve, or in the interior of the muscle, 
and a corresponding deficiency in the exterior, or vice 
versa ; and imagined a kind of discharge similar to 
that of the Leyden phial. 

Volta repeated, varied and extended, the experi- 
ments of Galvani and found he could excite the 
same convulsions by touching two parts of a nerve 


only, by employing two different metals. He 
says “ it is a quite different sort of method of the 
electric fluid, of which we ought rather to say we 
disturb the equilibrium, than restore it, in that 
which flows from one part to another of a nerve, or 
muscle, &c., as well interiorly by their conducting 
fibres, as exteriorly by means of applied metallic 
conductors, not in consequence of a respective 
excess or defect, but by an action proper to these 
metals when they are of different kinds. ‘ It is thus 
that I have discovered a new law, which is not so 
much a law of animal electricity, as a law of common 
electricity to which ought to be attributed most of the 
phenomena which would appear from both Galvani’s 
experiments and mine, to belong to a true spon- 
taneous animal electricity, which are not so, but are 
really the effects of a very weak artificial electricity. 
As to the motion of the muscles, my experiments, 
varied in all possible ways, show that the motion 
of the electric fluid, excited in the organs, does not 
act immediately on the muscles; that it only 
excites the nerves and that these, put in action, 
excite in their turn the muscles. Whereas Galvani 
supposes in all cases that the transfusion of the 
electric fluid, produced either by artificial elec- 
tricity or by natural animal electricity, ought to 
act from the nerves to the muscles, or vice verea. 
But these ideas are restrained within too narrow 
limits. For, in varying the experiments in different 
ways, I have found that neither of these conditions, 
viz., the laying bare and isolating the nerves, and 
at the same time touching these and the muscles, 
to procure the pretended discharge, is absolutely 
necessary. It is sufficient, for example, when 
we have laid bare the sciatic nerve of a dog, or a 
lamb, &c., to cause an electric current to pass from 
one part of this nerve to another, even next to it, 
leaving all the rest untouched and free, as well as 
the whole of the leg ; it is sufficient, I say, for this to 
see excited in this leg the strongest convulsions and 
motions ; and this, whether we employ an artificial 
electricity, or put in motion the electric fluid in the 
nerve itself.’’ 

Volta made many different experiments and 
obtained similar effects in quadrupeds, birds, fishes, 
reptiles and amphibia. He tried in vain earth 
worms, leeches, slugs, snails, oysters and many 
caterpillars, and with difficulty succeeded with 
crayfish, beetles, shrimps, butterflies and flies. 
Having made successful experiments on large and 
small animals of all kinds, sometimes living and 
entire, sometimes skinned, decapitated and dis- 
sected in different ways, also in each of their large 
members cut off, Volta practised on small members 
such as a leg or a muscle or a part of a muscle, and 
having applied, as usual, to a part of the lopped 
piece the tinsel and to another part the silver plate, 
on making the communication he always obtained 
the motions and convulsions. He then began to 
think of experimenting with the human subject, 
but was faced with the difficulties involved in making 
deep incisions, removing flesh, and stripping off 
integuments where the metal plates must be 
applied. Happily, it occurred to him that in the 
tongue we have an easily and voluntarily moveable 
muscle, that is destitute of thick integuments. He 
therefore covered the tip and part of the upper 
surface of his own tongue with tinfoil, and 
placing the convex part of a silver spoon more 
advanced on the flat of the tongue, he inclined the 
spoon till its handle came in contact with the 
tinfoil. He then expected to see the tongue tremble, 
and for that purpose had placed himself before a 
looking-glass. The expected motions did not 
take place and instead he experienced a very 
unexpected sensation, viz., a sharp taste on the end 
of the tongue. On reflection is appeared natural that 
as the nerves terminating at the tip of the tongue are 
those destined for the sensations of taste, their 
excitation by the electric fluid should excite a 
taste there, and nothing else ; he then cut out the 
tongue near the root from a lamb just killed, and, 
applying tinfoil to the part cut and a silver spoon 
to one of its surfaces, upon forming a communica- 
tion in the usual way between these two metal 
armings, he had the pleasure of seeing the whole 
tongue briskly agitated, raise the tip, and turn and 
bend up and down, all the time of the communica- 
tion, similar results being obtained subsequently 
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with the tongue of a calf. 1t was for this communica- 
tion that, in 1794, the Royal Society awarded to 
Volta the Copley Medal, this being the highest 
honour in the power of the Society to bestow. In 
awarding the medal, the President, Sir Joseph 
Banks, said ‘“‘ To Professor Volta was reserved the 
merit of bringing his countryman’s experiments 
to the test of sound reasoning and accurate in- 
vestigation ; he has explained them to Dr. Galvani 
himself and to the whole of Europe, with infinite 
acuteness of judgment... and he has detected 
in the metals, which Dr. Galvani considered as mere 
agents in conducting his animal electricity, that 
very existing principle which the Doctor and his 
followers had overlooked.” 

At this stage reference should be made to 4& 
volume of correspondence between Volta and Dr. 
Van Marum, Director of the Teyler Museum at 
Haarlem, Holland. This volume, which was pub- 
lished in 1905, contains 17 letters from Volta and 
12 letters from Van Marum. The correspondence 
extends from 1782 to 1802 and well illustrates 
the unceasing activity of Volta’s mind throughout 
this period. A letter of 5,000 words dated Octo- 
ber 11, 1792, is of special interest, as in it Volta 
refers to the experiments made with his tongue, 
and describes these in much greater detail than in 
the communication sent in the ensuing year to the 
Royal Society and summarised above. Not only 
80, but in this letter Volta refers to experiments 
made with many different metals, which he classifies 
in order as the effect on the tongue is greater or 
lees. He says: “It is undoubtedly the electric 
eurrent which produces sensations on the tongue 
when only the two metal plates (silver and tin) 
are applied to the tip of the tongue and communica- 
tion established between them, since the sensations 
are the same in every respect as those excited by 
electric currents produced by the ordinary machine.” 
Also he says: ‘‘ It may be concluded that there is 
likewise a considerable quantity of current which 
flows quite gently and continuously from one part 
to the other."’ He asks: “ Is it believable that the 
mere applications of different metals could occasion 
such @ circulation of the electric current, and how 
is this accomplished,” and declares that in the 
employment of different metals lies the whole secret. 

We come now to Volta’s third and most famous 
communication. This consists of a letter of 
8,500 words, written in French to Sir Joseph Banks, 
P.R.S., and entitled ‘‘ On the Electricity Excited 
by the Mere Contact of Conducting Substances of 
Different Kinds.’’ It was read in abstract on 
June 26, 1800, and is printed in full in the Philo- 
sophical Transactions for the year 1800 (Part II). 
It may be recalled that at the time of this paper 
England and France were at war. The Austrian 
army threatened Northern Italy, and Napoleon 
and his army were soon to descend through the 
Great St. Bernard Pass into the plains of Lombardy. 
Owing to the very disturbed and anxious state of 
affairs throughout Europe, one part of the paper 
was received several months before the second part 
could safely be transmitted to London. Under the 
conditions it is not surprising that Volta should 
seek publication before a Society which had already 
published his paper dealing with Galvani’s discovery, 
but nevertheless that he did so must be held a matter 
of pride to British scientists, as well as an evidence 
of the international character of science. The 
paper is accompanied by a plate giving illustra- 
tions of single, double, and quadruple Voltaic Piles, 
and also an illustration showing a series of cells. 
Volta explains that in prosecuting his experiments 
on the electricity producee’ by mere contact of 
different metals, or of other conducting bodies, he 
was gradually led to the construction of an appa- 
ratus, which in its effects seems to bear a great 
resemblance to the Leyden phial, or rather to an 
electric battery weakly charged. It has moreover 
the singular property of acting without intermission. 
or rather of re-c harging itself continually and spon- 
taneously without any sensible diminution or 
perceptible intervals in its operations. 

The apparatus consists of a long series of alter- 
nating successions of three conducting substances, 
either copper, tin, and water, or what is much better, 


silver, zine, and a saline solution. These eab- | 


stances are combined by placing horizontally, first a | 
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plate or disc of silver (half-a-crown, for instance), 
next a plate of zinc of the same dimensions, and 
lastly, a similar piece of spongy matter, such as 
pasteboard or leather, thoroughly impregnated with 
saline solution. This set of three-fold layers may be 
repeated 30 or 40 times, forming then what Volta 
calls a columnar machine. It is to be observed, 
that the metals must always be in the same order, 
that is, if the silver is the lowermost in the first 
pair of metallic plates, it is to be so in all the suc- 
ceeding, but that the effects will be the same if 
this order is inverted in all the pairs. As the fluid, 
either saline or water, and not the spongy layer 
impregnated with it, is the substance that con- 
tributes to the effect, it follows that as soon as the 
layers are dry, no effect will be produced. This 
apparatus when it consists of 20 pairs of metallic 
plates, is capable of giving to Cavallo’s electro- 
meter, with the aid of a condenser, signs of elec- 
tricity as high as 10 deg. or 15 deg., and of charging 
the condenser by a single touch to such a degree 
as to give a spark; it will also give to two fingers 
of the same hand, the one touching the foot and 
the other the top of the column, a succession of 
small shocks, resembling those occasioned by a 
Leyden phial, or a battery weakly charged, or by 
a torpedo fish in a weak condition. These effects will 
be increased if the communication is made through 
water, for which purpose the bottom of the column 
may be made to communicate, by a thick metal 
wire, with water contained in a large basin or cup. 
A person who now puts one hand into the water, 
and with a piece of metal held in the other hand, 
touches the summit of the column, will experience 
shocks and a pricking pain as high as the wrist of 
the hand plunged in the water, and even sometimes 
as high as the elbow, while in some cases even the 
wrist of the other hand will experience a similar 
sensation. Volta ascertained by repeated trials, 
that these effects are stronger in proportion to the 
greater distance of metallic pairs which are made to 
communicate. Some sensation will be produced 
when the foot of the column is connected with the 
third or fourth pair, but it will increase perceptibly 
as we proceed toward the summit. With a column 
of about 60 pairs of plates, shocks were felt as high 
as the shoulder ; such a column may be even divided 
in two or three distinct cylinders, which being well 
connected by metallic conductors, will be equally 
powerful and much more convenient. | 

As another method of employing the same agents 
Volta describes an apparatus termed a Couronne | 
des Tasses, consisting of a number of cups or 
goblets, of any substance except metal, placed in 
line either straight or circular, about half filled with 
a saline solution, and communicating with each 
other so as to form a chain by means of a sufficient 
number of metallic ares or bows, one arm of each of 
which is silver and the other zinc. The ends of the 
bows are plunged into the liquid in the same succes- | 
sive order, namely, the silver ends being all on one | 
side, and the zine all on the other. This condition 
was absolutely necessary to the success of these 
experiments, it having been observed that if out of 
60 bows, for instance, intermediate ones were turned 
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unit of resistance, and also the best form and 
material for the standard representing that unit,” 
the work of the committee being aided by a grant 
from the Royal Society. The work of this com- 
mittee and its successors is detailed in a volume 
published in 1913 by the Cambridge University 
Press, and containing 39 Reports of the Committee 
on Electrical Standards dating 1862 to 1912. In 
this volume no formal posal to use the term 
Volt appears, but both the terms Volt, for electro- 
motive force, and Ohm, for resistance, were used in 
1863 in a report “On the Elementary Relations 
between Electrical Measurements,” by Professor J. 
Clerk Maxwell and Mr. Fleeming Jenkin. The term 
Ohm was actually adopted by the committee in 1873, 
as an abbreviation of the term Ohmad, which had 
been suggested by Mr. Latimer Clarke. In 1881 the 
“ present usage” is defined as including the terms 
Volt and Ohm, together with the term Weber 
for the practical unit of current, but at an Inter- 
national Congress of Electricians, held in Paris in 
1883, the terms Volt, Ohm, Ampere, Coloumb, and 
Farad (proposed by Mr. Latimer Clark in 1861), 
first received international approval. 

Striking evidence of Volta’s patient devotion to 
his investigations is given by a brief review of con- 
temporary events, among which may be noted that 
throughout his entire lifetime, great parts of the 
world were ravaged by war; the years 1775 to 
1783 saw the war of American Independence, and 
the years 1789 to 1795 witnessed the French Revolu- 
tion. Contemporary inventions include in 1769 
Watt's first patent for a condensing steam engine, 
and in the years 1767 to 1785 the spinning jenny, the 
spinning mule and the power loom. Contemporary 
events in science include in 1763 Black’s discovery of 
latent heat, in 1774 the discovery of oxygen by 
Priestley and by Scheele, and in 1803 the formulation 
by Dalton of the atomic theory. To Volta belongs 
the great honour of having provided i in his continuous 
current pile and battery, the key which gave access 
to the vast developments since made in the science 
and art of applied electricity. The announcement of 
Volta’s inventions led to the construction of Voltaic 
Piles and batteries by scientific men throughout 
the world, and the labours of numerous experi- 
menters resulted in rapid developments in many 
directions. Of these developments, the discoveries 
by Michael Faraday in electro-magnetic induction 
must be reckoned by far the greatest, and a con- 
cluding note may be that in Faraday’s experiments 
he used Voltaic batteries, respectively of 10 plates 
and 100 plates of 4 in. square, “* with double coppers 
and well charged.” 

In conclusion the author would make acknow- 
ledgment to those who have kindly supplied the 
illustrations which accompany this article. For 
Fig. 1 he is indebted to the International Electro- 
technical Commission, and for the remaining figures 
to the Director of Il Tempio Voltiano, Como. 
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in the opposite direction from the remainder, the 
effects produced by the apparatus would be far less 
perceptible. 

It is of interest to enquire when and by whom 


of the term Volt to designate the practical unit of 
electromotive force. At the 1861, Manchester, 
meeting of the British Association, a paper was 
read by Mr. Latimer Clark, and Sir Charles Bright 
proposed the introduction of standards, or units, 
of electrical measurement for electromotive force, 


with suitable nomenclature. No names appear in 
the printed abstract, but in the I.E.E. Journal, 


vol. 70, page 57, Professor G. W. O. Howe says 
that the paper suggested “ohmad” for electro- 
motive force, “ farad’’ for quantity, “ galvat ” for 
current, and “volt” for resistance. This paper 


sisting of Professors A. Williamson, W. Thomson, 
(afterwards Lord Kelvin), C. Wheatstone, W. H. 





Miller, D. A. Mathieson, all members of the Royal | 
Society, and Mr. Fleeming Jenkin, by the British 
Association “to determine the most convenient 


the name of Volta was honoured by the application | 


absolute electrical quantity, current and resistance, | 


led to the setting up in 1862 of a committee con- | 


(Continued from page 56.) 


Variable Specific Heat.—Under these circum- 
stances it is clear that the phenomenon would 
present itself to the engineer or physicist as a change 
|in specific heat as a function of temperature, He 
need not concern himself with the thermal chemistry 
at all, or with the definition of dissociation; he 
merely records the fact that temperature does not 
vary directly as the quantity of heat supplied, but 
| as some function thereof, which has to be determined 
| by experiment. This is the modern view, and it is 
| agreed that the function in question depends upon 
| the constituents of the gas or products of combus- 
jtion. In that, the chemistry of combustion based 
on the composition of the charge is important. 
|In Ewing’s Thermodynamics for Engineers (2nd 
| edition), page 249, a graph is given representing the 
|relation of energy to temperature for an average 


| sample of exhaust gas* the composition of which is 
given. An empirical equation also is given (page 248) 
as representing the same relationship, thus : 
E = 5-24 + 0-00043¢* + 0-0000002 ¢8 





(3) 





° As determined by analysis. 





























E = energy in calories per mol,* and ¢ = tem- 


perature on the Centigrade scale. 


For the present purpose the writer has, in sub- 
stance, accepted the graph as given by Ewing, but 
bas adopted a modified form of equation in accor- 
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relating to the ordinate at v, and, making use 
of Fig. 10, we may scale. off the degrees of heat and 
compare this with the degrees of temperature, Fig. 5, 
page 56, ante. 

If we take y = 1-4 we are tacitly assuming that 
the heat-latent, the heat which ‘comes out of 


| given by Ewing. The specific heat expressed as a 
| Sanatiom of temperature is given by dE/dT, or, 
by differentiation of equation (4) above, 

= = 5 + 0-0000769 


Heat-latent Definition.—In Fig. 8, E is not given 


1.4 
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dance with which the temperature is referred to the |in terms of calories per mol, but as degrees of | 3! — 
absolute zero (C. deg.) instead of to the arbitrary | heat, otherwise deg. H. Thus, me N — 
zero of the Centigrade scale. While admitting deg. H. = 6 + 0-000,006,32 62:4 (5) | i IM a 
the well-ascertained fact that the law relating; For low temperatures, say up to about 200 or | — | 1 
<pecific heat to temperature becomes erratic in| 300 absolute, deg. H. and deg. T. march together, CRree A 
the neighbourhood of absolute zero, it, nevertheless, | but as the temperature rises a difference becomes “0 Ol OF O83 04 08 Ce OF 68 68 ro 
‘eems more rational to found the equation on (61@0.m.) “ENGINEERING 


«bsolute temperatures rather than on those based on 
* purely arbitrary landmark. This equation is as 
foliows, @ being temperature absolute (E stands, 
«8 before, for calories per mol) : 

E = 5 6 + 0-000316 9-4 
and a graph based on this relation 
Fig. 8 


(4) 
is given in 
; it does not differ appreciably from that 





* The “mol,” sometimes referred to as the 
molecule,” is of the dimensions, L? i.¢.,.a volume. 





manifest, and as the temperature continues to 










logarithmic basis the second term in equation (5), 
namely, 0-000,006,32 6-4: this may be defined as 
the heat-latent. 


“gram | have to deal with an indicator diagram we can 
establish from the pressure scale a temperature scale 


increase the difference becomes progressively greater. 
This is shown in Fig. 8 and by the comparative 
scales given in Fig. 10, and alternatively, on a 
logarithmic basis, in Fig. 11. Fig. 9 represents on a 


Application to the Indicator Diagram.—When we 








hiding ” during the expansion (owing to the change 
in specific heat), is absorbed by the jacket.. Under 


these conditions the theoretical efficiency would 


be given by the expression 


deg. T. 
(1 — (v,/v,)’-2) x _ A’ Where y-1 =-0-4 .' (6) 





But this, though shedding some light on the subject, 
is based on an arbitrary assumption. 
shown that for every value of deg. T. and of deg. ‘H. 
there is some definite value of y that must hold 


It can be 



























defines the rate at which on expansion the heat-| cooling, and the lower one that which corresponds 
latent becomes manifest : thus, using Table I, below, | to the whole of the heat-latent being absorbed by 
which represents y values corresponding to the E/t| the cylinder walls,* we cannot merely draw or 
relation as determined by expression (4), we may | imagine some intermediate graph as representing 
plot the expansion graph to a logarithmic scale,/an intermediate condition without taking into 
this graph being shown by a chain-dotted line in | account the difference in the heat passing into the 
Fig. 6, page 56, ante, in which it will be seen that y | exhaust; it is not merely a matter of partition. 
varies during the expansion, gradually rising as the | Otherwise expressed, when a portion only of the 
expansion proceeds. This gives a slight curve to|heat-latent is absorbed by the jacket there is more 





Fig. 13. DEGREES OF TEMPERATURE 
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the expansion graph, but for all ordinary purposes | heat appearing, both as work done and as passing | 
it is sufficient to take a mean value.* This graph is|to the exhaust, than when the whole is absorbed, | 
that which would apply if there were no convective | so that the energy account is of the form— 


loss whatever to the cylinder walls. In practice) Debit. ; Credit. 
any actual expansion line on the basis of variable | Heat-latent 1. . a loss in exhaust at re-| 
specific heat should lie below this. . 2. Additional work done (as shown 

Tater it will be shown that vis-a-vis of facts by diagram, above CD, adiabatic). 
revealed by the indicator diagram the theory | 3. Loss to jacket. 


of variation of specific heat is not alone sufficient| It will be seen that by our method of treatment | 
we have deliberately divided the energy account into 

Tamm 1. two, namely, that part concerned with the heat 

| manifest or apparent and that concerned with the 


| 

’ ! ? | Y heat-latent. 
~~ ra a Now if we had before us an actual ae gry tad 
2,400 1-220 1,200 1-306 should be in a position to measure the first of these | 
2/000 oslU€«lté«s "ws 1330 —| by difference, itis the scale of deg. H. and taking | 
oo 1 op 1-358 | the adiabatic value as temperature datum. We | 
1,400 1-285 200 | 1-30 | could also measure item 2 as the area added above | 
| the adiabatic, and the jacket loss by balance. In} 








Nork.—Values of y for temperature # = 2,000 and above have | the case we have already examined, namely, when | 
0Ots SEES US GEGEN. _ |the expansion curve follows the true adiabatic, | 
to account for the observed suppression of heat. |CD,, we see that item 1 above counts as zero. | 
Nevertheless, we will proceed with an analysis of | This, however, is not altogether true; a point 
the conditions on that assumed basis in order the arises which will be discussed later. As there 
better to demonstrate its insufficiency. |is no additional work done (above the adiabatic) 

Referring to the diagram, Fig. 12 (transcribed | item 2 is also zero, and the remaining item, 3, 
from Figs. 13 and 14) in which the two expansion | is left to account for the whole of the heat- 


graphs are given, the upper one being that which | latent. This is as already stated. And the heat- | 
x latent is that calculated on the difference between | 


the deg. T. and the deg. H. when combustion at 





—* As drawn + (mean value) = 1-285. Aocording to 
Dable I, at », (the peak) where @ = 1,600, y = 1°273 and 
4,83 (point of release) when @ = (epprox.) 1,000, y = 








* This is merely a way of intimating that the heat- | 
| latent does not take part. 


Fig. 14. DEGREES OF HEAT 
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constant volume, vy, has taken place. The fact 


emerges that when part only of the heat-latent 
passes to the jacket, the remainder is shared between 
the work done in the diagram (above the adiabatic) 
and the increased amount passing out in the exhaust 
This is made clear in the log. plotting, Figs. 13 
and 14. For the purpose of general discussion, 
we assume that the expansion follows the usual 
law, the index y only being different. The measure 
of the increase of work done is given in Fig. 12 by 


 O2 os 04 O05 O€ O71 0809 to 
‘enereermc” 


the added area D,CD,. The measure of the 
increased heat passing into the exhaust is given by 
the difference in deg. H. between the pointe D, 


and D,. The scale of deg. H. on the ordinate at 
Tasie Lia. Taste Ls. 
Deg.T. Deg. H Deg. H Deg. T 
2,500 3,400 3,400 2,500 
2,400 3,218 3,300 2,448 
2,300 3,036 3,200 2,396 
2,200 2,865 3,100 2,240 
2,100 2,693 3,000 2,284 
2,000 2,628 2,900 2,224 
1,900 2,367 2, 2,163 
1,800 2,211 2,700 2,106 
1,700 2,058 2,600 2,049 
1,600 1,909 2,500 1,986 
1,500 1,766 2,400 1,920 
1,400 1,624 2,300 1,860 
1,300 1,488 2,200 1,795 
1,200 1,355 2,100 1,7 
1,100 1,226 2,000 1,662 
1,000 1,100 1,900 1,595 
90 979 1,890 1,527 
800 858 1,700 1,455 
700 744 1,600 1,385 
600 629 1,500 1,310 
500 520 1,400 1,240 
400 411 1,300 1,158 
300 305 1,200 1,085 
200 202 1,100 1,000 
100 100 1,000 921 
900 838 
300 755 
700 665 
600 580 
500 485 
400 392 
300 295 
200 198 


v, is derived from that at ordinate v, by the iso- 
thermals which, in the log. representation, Fig. 14, 
are merely straight lines drawn at 45 deg. But 
these isothermals as drawn are not equally spaced 
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as on the basis of equal increments of temperature, 
as in Fig. 13, but are founded on equal increments 
of heat energy, in brief, they relate to deg. H. and 
not to deg. T. Nevertheless, an iso-H line is also 
an iso-T line ; there can be no change of heat energy 
without a change of temperature (on the present 
hypothesis). 

In order to avoid constructing special scales of 
deg. H. and deg. T. to suit every case, the relative 
values of these may be taken from Table Ila, or, 
conversely, Table IIs, on page 116. 

The added area may, in any particular case, be 
taken from the indicator diagram as in Fig, 12, 
or, assuming the form of expression to be pv’ = 
const., it may be calculated from data supplied by 
the log. plotting, Fig. 13. Examples will be given 
later. 

It will be noted that in Figs. 13 and 14 the log. 
lattice or ruling on which the plotting is based is 
not given in full; this is often convenient as more 
effectively showing the construction of the figure. 
All pressure and volume values may be read off 
just as though the log. ruling were present by using 
a fully divided log. scale. The slight curvature 
in the upper expansion graph CD, in Figs. 13 
and 14 is due to the variation of effective y with 
temperature given in Table I, to which attention 
has already been drawn. 


(To be continued.) 








THE ENGINEERING OUTLOOK. 
IV —THe Moror-Cycite anp Cycie INnpustrRy. 
(Concluded from page 99.) 


(b) Cycles—In spite of repeated forecasts of 
imminent saturation of the cycle market, the pro- 
duction of pedal cycles achieved a new high record 
in 1937. It appears, however, that the bulk of the 
increase in demand was accounted for by the export 
market, and that little or no increase was achieved 
at home. In point of fact, bad weather in the 
winter and spring hampered sales in the early part 
of the year, but a considerable recovery took place 
in the later months. 

The rapid expansion of output began in 1930, 
and in the early stages it was widely held that it 
was largely due to the building boom, which, by 





- rehousing large sections of the population on the 
outskirts of the larger towns, necessitated cheap 


TABLE VII.—INTERNATIONAL 


3 ; | 


| 
| 
| 


TABLE VIII.—INTERNATIONAL EXPORTS OF 


1930 1931 
United Kingdom 247,147 172,950 
France 64,016 19,090 
Germany 95,024 38,192 ; 
Japant - 
Total 
1] 
1| 
1930 1931 
| 
ara ATS FE —_ ; ES. 
United Kingdom... 946 609 | 
France ; } 196 67 1} 
Germany 293 127 | 
Japan : _— = | 
Total 


* Estimate based on 11 months’ returns for Germany, 10 months’ for France, 9 months’ for Japan. 


means of transport to and from work. While this 
probably was one of the contributory causes, it is 
clear that other equally important factors have been 
at work. Of these, the most important are the 
growth of cycling as a sport and the increase in the 
employed population. The former influence renders 
it extremely difficult to make any reliable forecast 
of the trend of demand, but it would seem probable 
that the week-end cycling trip is more than a mere 
recreation, and that people who spend their working 








life in the larger towns are developing a more or 
less permanent desire to get out into the country at 
the week-ends. This is further confirmed by the 
popularity of the arrangements made by the railways 


TABLE V.— United Kingdom Production of Pedal Cycles, 
1924 ... 704,352* 1931... .-- 1,000,000 
1925 .. 640,000 1932... ..- 1,100,000 
1926 ... 680,000 1933... ... 1,418,000* 
1927 ... 680,000 1934... ... 1,836,000* 
1928 ... 725,000 1935... . 1,957,000* 
1929 ... 840,000 1936... ... 2,150,000 
1930 ... 882,105* 1937.. - 2,400,000 


* Census of Production. 


for rambling parties. The bicycle, however, repre- 
sents the cheapest and most flexible method of 
indulging this desire. 

The number of cycles in use in this country is not 
known exactly, but has been variously estimated at 


Taste VI.—United Kingdom Exports of Pedal Cycles. 





Index 











‘ | | Index 
atly =| Number. | (isis | YZ | «isis 
* ; | 100). == 100). 
1913 ..| 12,303 100-0 50,790 | 100-0 
1930— 
lst Qr. .| 28,716 | 233-4 | 106,406 | 209-5 
2nd ,, ..| 22,022 179-0 | 87,746 | 172-8 
3rd. -| 16,705 135-8 66,210 130-4 
4th .. 14,939 121-4 | 54,902 108-1 
1931- 
Ist Qr | 15,088 122-6 54,272 106-9 
2nd .. 16,349 132-9 60,600 119-3 
3rd ,, 12,136 98-6 48,234 85-1 
4th |. 14,477 117-7 46.287 | 91-1 
1932-—— 
Ist Qr. | - 12,860 104-5 44,705 88-0 
2nd ,, 14,835 116-5 48,302 | 95-1 
3rd. 11,890 92-6 | 34499 | 67-9 
4th . 14,693 119-4 42,213 83-1 
1933-- | 
Ist Qr | 14,943 121-5 43,771 86-2 
2nd ., | 18,820 112-3 40,141 79-0 
3rd ,. | 16,786 | 136-4 47,824 94-2 
4th ,, | 28,457 | 190-7 63,195 124-4 
1934— 
lst Qr. .-| 18,951 | 154-0 53,914 | 106-0 
2nd ,, ..| 22,814 | 181-2 62,171 | 122-2 
3rd ,, | 23,007 | 187-0 62,685 123-3 
4th ,, 29,791 242-1 | 81,418 160-3 
1935— 
Ist Qr. 32,631 | 265-2 | 92,611 182-3 
2nd ,, 30,525 248-1 | 88,486 | 174-2 
3rd. 30,712 249-5 | 84,136 165-6 
4th ,, 31,899 250-5 | 85,655 169-0 
1936— | 
ist Qr. 32,569 267°5 90,614 178-5 
2nd ,, 37,952 309-0 | 103,652 201°5 
3rd ., 50,738 | 413-0 | 132,507 260-0 
4th ,, 51,799 421-3 | 137,780 270-1 
1937— 
Ist Qr. 60,415 491-1 | 159,173 | 313-4 
2nd ,, 71,384 | 580-2 195,310 | 384-5 
8rd ..| 79,055 642-6 | 221,075 | 435-5 
4th ,, ..| 66,200 538-1 | 200,875 | 395-6 





1934. 
1932 1933. . 
. Per 
No cent 
\| 1] 
Hu — || a 
164,084 | 204,921 282,190 | 43-1 \| 
7,970 9,264 10,573 1-6 || 
{ 16,296 |} 10,033 1°5 


12,749 
and | 353,876 53- 


100-0 } 


| 656,672 








* E:timate based on 11 month;’ returns for Germany, 10 months’ for France, 9 months’ for Japan. 


PEDAL CYCLES. (VALUE, £000’s.) 





i] 1934. 
1932. | 1933 a oe 
| ¢ | Per 
i} | cent 
" | 
——_—_—__—— pee rere, Deere tras Oe 
| 
520 | 581 781 | 71-0 
37 4 46 4-2 || 
49 62 37 | 3-3 \ 
aud i] 236 | 21-5 
7 . 1,100 | 100-0 || 








figures between 8 million and 12 million. If we 
accept the average of these figures, and put the 
number of cycles in use at 10 million, this is equiva- 
lent to rather more than one cycle to every five 
persons. In Holland and France, where cycles 
are taxable and the number in use is therefore 
accurately known, there are respectively approxi- 
mately 1 to every 3 persons, and | to every 6 persons. 
On the basis of the Dutch figures, therefore, there 
would appear to be scope for considerable further 


expansion in this country, though it must not be 
overlooked that the popularity of cycling is 
considerably greater in flat than in hilly districts. 

Estimates of the production of bicycles in each 
year since 1924, together with the actual figures for 
1924, 1930 and 1933 to 1935, obtained from the 
Census of Production and Import Duties Act 
Inquiry Reports, are shown in Table V. The most 
recent official figures are those for 1935, when 
1,975,000 machines were produced, valued at 
6,498,0001., or an average of 3/. 5s. per cycle (ex 
works) compared with 3/. 8s. in 1934. During 1937, 
manufacturers were compelled by the rising cost of 
raw materials to increase prices, and an interim 
advance of 5 per cent. was made on May 1, followed 
by a further advance of 5 per cent. at the Inter- 
national Bicycle and Motor-Cycle Show. These 
advances applied to members of the British Cycle 
and Motor-Cycle Manufacturers’ and Traders’ Union, 
Limited, which covers the greater part of the output. 
The production of frames, handle-bars, wheels, 
pumps, and other parts and accessories, is nearly as 
important as that of complete cycles, the value of 
the output amounting to 4,653,0001. in 1935, 
compared with 4,573,000/. in 1934. 

Exports showed a further very substantial 
increase, the total for 1937 being 831,163, com- 
pared with 519,173 in 1936. The former figure 
represents approximately 35 per cent. of production 
in 1937. Exports to the British Empire accounted 
for 83 per cent. of the total, the principal markets 
being India (28 per cent.) and South Africa (19 per 
cent.). Quarterly exports since 1930 are shown in 
Table VI, and it will be seen that the index for 
the third quarter of the year on the basis 1913 = 
100 reached the high figure of 642-6. 

The increase in British exports appears even more 
satisfactory in relation to the experience of the other 
important exporting countries. International exports 
of pedal cycles are shown by numbers and sterling 
values in Tables VII and VIII, and it will be seen 
from the former that British exports »ccounted for 
56-1 per cent. of the total for the countries given, 
as compared with 44-0 per cent. in 1936. The 
reason for this increase lies in the substantial decline 
which took place in Japanese exports from 562,100 
in 1936, to 478,196 in 1937, in spite of the fact 
that the average export value of Japanese cycles 
is only 14s. 6d., compared with 21 14s. in the case 
of British exports Undoubtedly the war in China 





_\ has had an important influence on Japanese exports. 


EXPORTS OF PEDAL CYCLES. (NUMBERS.) 




















1935. 1936 1937.* 
bintiitgdacionadlc la ttppiadunhiein Adan endidlieib’ 
: Per : Per - Per 
No cent. || No | cent. No cent 
De eae, a 
ty j | 
377,300 | 43°3 | 519,173 44-0 831,163 56-1 
8,449 | 1-0 10,353 0-9 15,983 1-1 
25,987 | 3-0 7,777 | 7:4 157,825 10-6 
458,594 | 52-6 562,100 | 47:7 | 478,196 | 32-2 
| . Eres =) ae + 3<~—2—R eee wueetaseeeeng BR e4 « uremen 
870,330 | 100-0 11,179,403 | 100-0 [489,107 100-0 
| | | 








t Not recorded separately prior to 1934. 


1935. 














1936. | ’ 
-_ a = eee 
| Per | Per || Per 
- cent | » cent £ cent 
dhduintntihntnmiihe gt et Richins | 
1,053 | 71-0 |) 1,308 | 70-2 || 2320 | r5-2 
40 | 2-7 |i 41 | 2-1 | 56 1:8 
81 | 53 || 243 12-2 || 461 14-9 
314 21-0 || 307 15+5 || 250 8-1 
= —EEEe — — —— Ee 
1,488 | 100-0 |} 1,985 | 100-0 ! 3,096 | 100-0 
i } 


and reports from British manufacturers of increased 
exports to the Far East during the latter part of 1937 
indicate that the Chinese are probably boycotting 
Japanese cycles to some extent. A feature of 
Table VII is the sharp increase in German exports 
from 87,777 in 1936, to 157,825 in 1937. The 
average value of German exports at 2/. 188, was 
slightly higher than that of British exports. The 
principal German markets are in South America. 

It is probable that the larger manufacturers 
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secured a slightly increased percentage of the total 
trade in 1937, and the output of the Raleigh Com- 
pany may be estimated at about 475,000, and of 
Hercules about 700,000. Raleigh reported a total 
increase in output of 71,000 machines in 1936-1937, 
while their export business more than doubled. 
For this reason, the company built an additional 
factory to deal exclusively with export business, 
and on the basis of experience in the first few months 
of the year they hope to double their export trade 
again in 1937-1938. Substantial increases in export 
trade were also recorded by B.S.A. and Enfield. 
While, as mentioned above, the future trend of 
the home market is difficult to assess, there are good 
prospects for a further expansion of exports in 
1938, which should prove another satisfactory year 
for cycle manufacturers. Good orders were recorded 
at the International Bicycle and Motor-cycle Show 
at the end of 1937, the total number of cycles sold 
being over | million. A larger demand was also 
recorded for high-priced machines. On the tech- 
nical side, the tendency has been to devote increasing 
attention to finish and to questions of safety, and 


most machines were built lower, so that the rider | 


can place both feet on the ground. 
development was the introduction of a new type 
of lighting outfit embodying a dynamo built into 
the front hub of the bicycle. 


THIEL PUNCH-SHAPING MACHINE. 


In order to accommodate visitors to the forthcoming 
British Industries Fair, Messrs. E. H. Jones (Machine 
Tools), Limited, Edgware-road, The Hyde, London, 
N.W.9, are holding a demonstration of the toolroom 
machines made by Messrs. Gebriider Thiel G.m.b.H., 
Ruhla, at their showrooms, 14, Florence-street, Bir- 
mingham, 1, from February 15 to February 18, inclusive. 
The wide range of machines exhibited inclndes a new 
design of the punch and form-shaping machine, dis- 
tinguished as Thiel-32, and shown in the accompanying 
illustrations, Figs. | and 2. The machine employs an 
ordinary cutting tool with a vertical reciprocating 
movement for the working stroke, but finishing at the 
end of the stroke with a radial movement. This latter 
brings the tool clear of the stock at the root of the 
punch, so that sections of complicated and re-entrant 
contour can be produced without under-cutting the 
stock for the tool to clear. The method ensures 
ample strength in an otherwise weak part of the punch, 
and will be clear from the view of a punch under- 
going a finishing cut, shown in Fig. 1. The machine 
illustrated in Fig. 2 will make a straight cut up to 





4 in. in length, but the stroke is variable between | 


1} in. and 4 in. The maximum width that can be 
accommodated is 8} in. As shown, it has a self- 
contained drive consisting of a 1-h.p. motor running 
at 940 r.p.m. and a belt, but a belt drive from a line 
shaft can be alternatively arranged for. Control in 
either case is by a clutch operated by a pedal in front 
of the base. 


viz., the base, to which is attached the bracket of | predetermined stroke with any curve up 
the driving motor and a swarf and cutting-lubricant | quarter circle. The nature of the finish at the end of 


An interesting | 
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trough; a middle part carrying a saddle on a hori- 
zontal slide in front and containing the driving gear ; 
and an upper part forming a support for the cutting- 
tool assembly. Crosshead shoes move on a pair of 
circular columns and between them is a _ pivoted 
cranked beam, which carries the toolholder. The 
ends of this beam lie between jaws in a pair of oscil- 
lating levers pivoted on the upper part, the levers 
being then prolonged in a vertical direction so that 
they are, in a way, bell-crank levers. An oscillating 
movement is given to the vertical arm of the levers 
by a swinging lever, which derives its motion from a 
cam drum inside the frame. An adjustable sliding 
crosshead in the bell-crank arm permits the degree 
of oscillation to be varied according to the arc it 
describes and so enables the cutting stroke to be 
varied. Pick-off gears inside the frame enable the 
speed to be varied, the range being 36, 52 and 65 cutting 
strokes per minute. As the tool beam is held in jaws 
in the main levers and is constrained by the crosshead 
shoes, the path of the tool is not affected by the arc 
described by the levers and, as long as the beam is not 
swivelled, this path is in a true vertical line. 

The swivelling movement to bring the tool away 
from the work at the bottom of its stroke, is effected 
primarily from the cam drum, which has separate 
grooves for this movement and for the cutting stroke. 
The lever and link system seen to the right of the 
central handwheel in Fig. 2 is connected with the 
ewivelling movement, the lever near the wheel and 
having its end adjustabie over a quadrant determining, 
according to its position, the angular traverse of the 


: ; | tool. Thus, a straight cut can be taken right down the 
The machine consists generally of three main parts, | work or the tool can be taken out of it at the end of the 


to a full 








MACHINE AT WorK ON Pouwcu. 


the stroke is clearly seen in Fig. 1. The rods seen 
behind the columns and above the crossheads in Fig. 2 
are the casings of springs which facilitate the return of 
the oscillating arms on the idle stroke of the tool. 
The work is usually attached to a suitable holder by 
screws, the holes for which subsequently serve to mount 
the punch in the press, the holder being attached in 
turn to a rotatable table provided with an indexing 
device. The socket seen in the table saddle near the 
table is for the purpose of carrying a bent arm with 
an adjustable centre, which bears on the top of the 
work when this is of « light nature in order to steady 
it 

The main saddle, with its projecting part carrying 
the table saddle, can be traversed by power or by hand, 
as required, the handwheels for both longitudinal and 
cross traverses being fitted with micrometer dials 
graduated in thousandths of an inch in order to 
provide very accurate feeds. It will be appreciated 
that in shaping a section like that illustrated in Fig. 1, 
the feed is largely a matter of hand control of the three 
movements, viz., the rotation of the table and its 
longitudinal and cross traverses. The profile is deter- 
mined either by a metal template soldered to the top 
of the blank or by ordinary marking off, and the blank 
being attached to the fixture which is bolted to the 
table, a rough cut is first taken. With the actua 
example shown in Fig. 1, for which a tough steel was 
employed, cuts between ; in. and ¥ in. deep were 
taken with a feed of 0-015 in. per stroke. The cir- 
cular portions were formed by setting the work with 
their centres coincident with that of the table. A 
small tool was employed for the finishing cut, feeds 
of 0-0005 in. being used to avoid any handwork on the 
finished punch. The surface was parallel throughout 
within the amount of the feed. The top part of the punch 
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was then cut off for use as an ejector, and the total 
time for making the punch and ejector was four hours, 


and by connecting these to the transformer of a/| that the number of unemployed who might reasonably 
welding machine, we have been able to pass a heavy | have been expe 


cted in the circumstances to find work 


including preliminary preparations. It will be obvious | current down the specimen for varying periods of | as a result of the shortening of working hours has been 


that the machine can be employed in cutting cams, 


quantities to make punching worth while, and it can 


be fitted with a swivelling arrangement to the table | 


to enable angular work to be carried out. Another 
fitting is a small direct motor-driven grinder, which, 
attached to the tool beam, can be employed to finish 
the end of the punch as required. 
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LETTER TO THE EDITOR. 








RECORDING APPARATUS FOR 
TORSIONAL DAMPING. 
To THE Eprror or ENGINEERING. 

Str,—In your issue of December 10, 1937, on page 
652, you published a description of a recording appara- 
tus for torsional damping, constructed by this Company, 
and we consider that an important development in the 
use of this instrument may be of interest to your 
readers. We have been approached from time to 
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Temperature...Deg.Cent. 
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time to devise an instrument which would be suitable 
for recording torsional damping under conditions in 
which the specimen would be maintained at known 
temperatures, and our Research Department has 
recently carried out some work with the standard 
instrument that will enable such measurements to be 
made. 

To do this we have insulated the upper clamp of the 
specimen under test from the main body, by fitting tour 
thin strips of mica, and we have satisfied ourselves 
that this does not impair the efficiency of the clamp. 
We have then led two electrical connections from the 
end of the specimen, which is purposel 
and projecting beyond the ends o 





| time. 


| the current flowing and its duration. 

By fitting a fine-wire thermocouple in intimate 
contact with the surface of the specimen, and using 
a calibrated thermo-electric indicator, we have been 
| able to determine the temperature to which the specimen 
|has been raised. This heating curve has been plotted 





This treatment will, of course, heat the speci- | inappreciable. 
formers, and odd-shaped parts required in too small| men up to a temperature that will be proportional to | 


For these reasons, the Committee goes on to say, 


| the enforcement of the 40-hour week law calls for the 
| introduction of special exemptions for skilled workers 
| in such a way as to avoid abuses, and, in particular, 


to ensure that their application does not prevent 
unemployed skilled workers from obtaining employ- 


in the accompanying Fig. 1. By reference to this| ment. It is, therefore, necessary, the Committee says, 


| curve it is easily possible to arrange for the specimen 
|to be heated to a pre-determined figure by adjusting 
| the flow of current and the duration. A similar curve 
can, of course, be made for any material that it is 
desired to test. In practice, therefore, it is necessary 
first to calibrate the specimen in terms of temperature 
| by the method indicated above, and then to fit up the 
| instrument in precisely the same way as if an ordinary 
test were to be carried out. The connecting leads may 
then be applied, preferably by strong pres | clips, and 
the current switched on for the pre-determined time. 
Immediately the current is switched off, the pinch 
clips should be removed and the record obtained in the 
ordinary way. It is most desirable that the connecting 
leads should not be attached to the instrument when the 
record is made, as they may restrict the freedom of the 
apparatus. 

We have noted some interesting features in connec- 
tion with our experiments, the results of which are 
plotted in Fig. 2, for mild steel at temperatures ranging 
from 15 deg. C. to 165 deg. C., and in Fig. 3 for chrome 
ball steel, at temperatures ranging from 25 deg. C. to 
275 deg. C. It is interesting to note that whereas in 
the chrome ball steel the percentage damping increases 
as the temperature is raised, in the case of mild steel it 
| decreases. 
| We feel sure that this peculiar characteristic will be 
of interest to steel manufacturers, and as this work can 
be carried out with the standard instrument, with the 
addition of such material as most industrial concerns 
have at their disposal, we believe you might care to 
call the attention of your readers to it. 

Yours faithfully, 

C. C. Mason. 

CAMBRIDGE INSTRUMENT 
Company, LimIrep, 





| 
for 
| Cambridge, 


January 11, 1938. 
| 








LABOUR NOTES. 


| ‘THe Home Office has issued a Guide to the Factory 
| Act, 1937, in order to enable employers, workers and 
others concerned to appreciate the main provisions of 
the new measure. The publication is obtainable 
| from H.M. Stationery Office at the price of 6d. A leaflet 
| calling attention to the Guide states that compliance 
| with the Act will in many instances involve consider- 
| able reorganisation of working hours and alterations of 
plant or equipment. Inspectors of factories obviously 
cannot visit before July more than a fraction of the 
places affected, which amount to over 250,000, and 
while they will always be ready to advise on some 
| point of special difficulty, it must be for the employer, 
on whom the legal obligation to comply rests, himself 
to ascertain which of the various provisions of the 
Act will affect him and to consider what it will be neces- 
sary for him to do to comply with them. Sir Samuel 
Hoare, Home Secretary, in a foreword to the pamphlet, 
describes the Factories Act of 1937 as an important 
milestone on the road to safety, health, and welfare 
in industry. “It marks,” he states, “the notable 
progress made in the last thirty-six years, leaving far 
| behind it the Act of 1901 and showing in its up-to-date 
| provisions what should now be done to secure a further 
| reduction in the toll of accidents and sickness, and a 
general advance in the conditions of factory life.” 








| The application of the Forty-Hour Week Convention 
| in France is not, as may be gathered from the news- 
papers, proceeding with what can accurately be 
described as smoothness. Early in the autumn of 
last year, the French Government appointed a Com- 
| mittee to enquire into the causes of the economic 
| depression and the means of remedying it. One of the 
| most important questions with which the Committee 
| was called upon to deal was the enforcement of the 
| 40-hour week and its influence on French production 
as a whole. The Committee has now submitted its 
| report, and, in the course of it, it states that a large 
| number of industries are suffering from a shortage of 
| oiled labour. The fact that that is so has led, it 
| points out, to many difficulties in the enforcement of 
| the 40-hour week. It has been an obstacle, it says, to 
|the engagement of extra hands (skilled and conse- 
quently unskilled) required by certain industries in 





to establish a list of operations requiring skilled labour 
for the various industries, by means of Orders issued 
by the Ministry of Labour, after consultation with the 
organisations of the employers and workers concerned. 
An overtime allowance of 75 hours a year and three 
hours a week should be granted for such operations, 
the Committee say, in undertakings which can show 
that they are unable to find the necessary skilled 
labour. 

On the subject of special additional exemptions in 
1938, for the mechanical and electrical engineering 
industries, the Committee says :—‘* Statements made 
during the inquiry showed that a certain number of 
industries on which an important section of the national 
economic system depends cannot possibly increase their 
present output under the existing system of organisation 
of labour. This is the case in various industries pro- 
ducing or helping to produce equipment, and particu- 
larly so in the mechanical and electrical engineering 
industries. In many industries the reduction of hours 
of work necessitates additional equipment, which too 
frequently nowadays can only be obtained by importing 
it from abroad. The Committee considers that special 
additional exemptions should be granted in 1938 for 
industries in which such a situation is shown to exist, 
The list of these industries, together with the length 
and conditions of the exemptions, would be fixed by 
Orders issued by the Ministry of Labour, after consulta- 
tion with the organisation of employers and workers 
concerned. 


“ The attention of the Committee,” the report goes 
on to say, ‘‘ was called to the provisions of Decrees 
the practical effect of which in some industries is to 
limit to 40 hours a week, not only the work of the staff 
but the time during which the plant and machinery is 
in use. This latter limitation, which is a direct out- 
come not of the 40-hour week itself but of the methods 
used for its enforcement, including more particularly 
the prohibition of work in rotation and the practice of 
overlapping shifts, entails a considerable increase in 
overhead expenses in the industries in which it occurs, 
as it reduces the time during which expensive machinery 
is in use by one-sixth. The Committee considers that 
systems of rotation should be authorised by Orders 
issued by the Ministry of Labour, after consultation 
with the organisations of employers and workers con- 
cerned. These Orders would fix the methods of super- 
vision, which could be based, for example, on those 
recently discussed in connection with retail trade.” 


The French delegates to the meeting held last week at 
Blackpool, of the Council of the International Federa- 
tion of Textile Unions, on the other hand, appeared 
from their speeches to be quite satisfied with the 
operation of the shorter working week so far as their 
industry was concerned. They pointed out that 
since the 40-hour week was introduced in France, 
more than twelve months ago, mills which had been 
idle had started working all over the country, and the 
shorter working week, at unaltered rates of pay, had 
naturally meant that the operatives were getting 
higher wages. The French delegates, however, 
expressed concern about the position in their country 
in view of the fact that the convention was not being 
applied elsewhere. The British representatives here 
had to explain, the Manchester Guardian states, to the 
French representatives the difference between the 
exporting industry of Lancashire and the French 
industry, which produces largely for home consump- 
tion, and they have also had to point out that while 
the French unions recognise double shifts, the British 
cotton trade unions do not. 


The importance of maintaining standards of wages 
and conditions irrespective of whether the work is 
done by men or women is explained in a circular sent 
to affiliated trade unions by Sir Walter Citrine. The 
Norwich resolution, which has been considered by 
the Women’s Advisory Committee, is reproduced in 
the circular. Its text was as follows :—“ This Congress 
views with alarm the comparatively unorganised 
position of women workers in this country. It con- 
siders that the present boom in the war industries will 


left too long | order to carry on their work, and has prevented them | inevitably be followed by a slump, and that the lack 
the clamps, | from operating at full pressure. The result has been! of organisation among women will be used to depress 
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the wage standards and living conditions of workers 
generally, thus constituting a grave menace to trade- 


union standards. It urges affiliated unions to draw | 
the attention of their male members to the need for 
stronger organisation among women workers, in order 
to secure the support of these members for recruiting 
activities among women. It is further of raged 
that greater consideration should be given by the 
unions to the effect on the wages of male workers of | 
an unequal wage standard ‘or men and women and | 
to the need for establishing a rate for the job, irrespec- | 
tive of the sex of the worker.” A | 


The Ministry of Labour Gazette states that the results 
of a census of unemployment in the United States of | 
America, recently carried out by the Federal Govern- 
ment, have now been published in a preliminary report. 
The census took the form of a voluntary registration, | 
through the. post, of unemployec’ persons within the | 
age limits of fifteen to seventy-four throughout the 
country, supplemented by a house-to-house enumera- | 
tion in 1,864 areas, selected at random, covering about | 
1,950,000 persons. The census related to the period | 
November 16 to 20, 1937. The total number of persons 
who registered themselves as totally unemployed, but 
able and willing to work, or as working on emergency 
relief schemes in the period specified, was 7,822,912, | 
including 5,826,213 males and 1,996,699 females. The 
number of persons included in this total who were | 
working on emergency relief schemes was 2,001,877 | 
(1,662,444 males and 339,433 females). | 


The results of the subsequent house-to-house census, 
which related to the same period, indicated that, in the ' 
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selected areas, voluntary registrations represented about | —from which it draws its membership, that no power 
75 per cent. of the total number of the unemployed | is great enough to destroy it. It is here to stay. In 
revealed by the house-to-house enumeration. On this | its endeavour to convert the great army of unorganised, 
basis, therefore, a universal house-to-house census | some of whom are deserters from our ranks and others 
would have yielded a total of about 10,870,000 persons | who have never turned a finger to better their own or 
wholly unemployed or working on emergency relief | anyone else’s condition and bring them into the fold, 
schemes, and it is estimated that the true total of | the I.A. of M. has more than one hundred Grand 
unemployment lay between this number and 7,822,912, | Lodge representatives in the field seeking to awaken 
the aggregate number of voluntary registrations. It is some spark of loyalty in the hearts of those who are 
pointed out that these figures reflect the decline in| not members to their fellows who are carrying the 
employment during the earlier stages only of the} whole load. These efforts to arouse the unorganised 
current business recession, and that included in the| to a sense of their responsibilities have not been in 
figures of persons declaring themselves unemployed are | vain, as during 1937 our membership showed a net 
‘unemployment is a | gain of more than 75,000.” The International Associa- 
status depending on their current inclinations and | tion of Machinists is affiliated to the American Federa- 
temporary economic conditions.” tion of Labour and strongly opposed to the policy of 
the Committee for Industrial Organisation. 





American Labour's attitude towards rearmament 
seems to be different from that of the corresponding 
movement here. The Bulletin of the Metal Trades 
Department of the American Federation of Labour 
says, for example :—‘* The American people are proud 
of their Navy. When they see it on parade they 
want to be sure that every element in it, from the 
nethermost armour plate to the highest point in the 
foretop, was constructed by workers enjoying the 
40-hour week and paid at least the prevailing wage.” 


The December issue of the United States Department 
| of Labour’s Review contains an interesting article on 
| “ Earnings and Hours in the Granite Industry.” In 
| the course of the contribution, the authors make the 
| interesting point that one of the principal reasons for 
| the low wages in quarries in the Southern States is the 
| presence of a relatively large number of coloured 

workers. This is especially true, they say, of Georgia 
}and South Carolina combined, where the majority of 
| each group, according to skill, was composed of negro 
The writer of the editorial notes in the January issue | employees. Wherever comparisons are possible it is 
of the Journal of the American International Associa- | seen that the coloured workers received less in average 
tion of Machinists says that the organisation “‘has| hourly earnings than the white employees. The 
weathered every storm it encountered, and is to-day | differences were less marked in the case of semi-skilled 
so firmly entrenched in the industrial and economic | and unskilled employees, as against the skilled workers. 
life of the two countries—the United States and Canada | Thus, for the three Southern States combined, the 
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difference in favour of the white employees amounted 
to only 5-3 cents for semi-skilled and 5-7 cents for 
unskilled, as compared with 25-3 cents for the skilled 
group. 

It should also be noted, the authors suggest, that 
the average hourly earnings of the coloured employees 
in each group according to skill were practically the 
same, namely, about 22 cents per hour. In other 
words, it appears that, while many negro workers 
performed labour that is ordinarily classed as skilled, 
they received the same average hourly earnings as semi- 
skilled and unskilled employees. A large number of 
coloured workers were also found in the Maryland 
quarries. For the skilled group of 87 employees, 
only 21 were white and 66 were coloured ; their average 
hourly earnings were, respectively, 48-0 cents and 
41-1 cents. 








DIESEL-ENGINED TRAINS FOR 
NEW SOUTH WALES RAILWAYS. 


AN interesting example of main line operation by 
Diesel-engined locomotives lies in the recent setting 
to work of five-vehicle high-speed trains on the New 
South Wa'es Government Railways of which Mr. H. 
Young. M I.Mech. E.,is the Chief Mechanical Engineer. 
Four of these trains are to be placed in regular service, 
of which two have completed their official trials and are 
operating an accelerated tri-weekly service between 
the towns of Parkes and Broken Hill, the latter being, 
as is well known, situated in a rich metalliferous 
area. One of the trains is shown in Fig. 1, on pave 
120, while the district in which it operates is indicated 
in the map given in Fig. 5, above. From this it will 
be realised that the line runs mainly through sparsely 
populated country and, as may be inferred, over 
numerous heavy gradients. In one section the line 
ascends continuously for 73 miles, while adverse 
conditions are also present on the section between 
Parkes and Condobolin where the speed is limited to 
50 m.p.h. The distance between Parkes and Broken 
Hill is 422 miles, and each train covers 1,266 miles 
weekly. The official test consisted of a run in both 
directions, viz., a total of 844 miles, and was made with 
a total load of 156 tons, that is. 50 per cent. more than 
the weight in normal service. The average speed with 
scheduled stops was 47 m.p.h., and we understand 
that, at times, a speed of 75 m.p.h. was attained. In 
normal working, the engines are, owing to the gradients, 
called upon to develop 0-875 of their full power for 
considerable periods. The fuel consumption for all 
purposes works out to rather under a gallon per 24 miles. 

The other two trains will operate on another service 
between the towns of Dubbo and Bourke, the line being 
of a similar type to that between Parkes and Broken 
Hill. Each complete train consists of a locomotive 
coach, which has also a 5-ton baggage compartment, a 
parcels and baggage coach and three passenger coaches, 
the whole being corridor-connected. There one 
stand-by locomotive coach. Before dealing with the 
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power unit some comments on the passenger accommo- 
dation may be made. The complete train as outlined 
above is used only when occasion requires, the normal 
service at the present time consisting of the locomotive 
coach, a first-class coach, and a second-class coach with 
buff t, the carrying capacity being 99 passengers and 
34 tons of luggage. The first-class coach accommo- 
dates 52 passengers, and the second-class buffet 47. 
The other second-class coach has seats for 59, so that 
with the five-vehicle train, 158 passengers can be 
carried. All the passenger coaches are of the saloon 
type with reversible seats. The windows, which are 
large, have double glass and are permanently sealed, 
ventilation being effected by air conditioning and filter- 
ing equipment. The buffet coach is fitted with a 
refrigerator, ice-cream freezer, and other modern equip- 
ment in addition to cooking appliances. Aluminium 
alloys have been extensively used in the construction 
of all the coaches with a corresponding reduction in 
weight. Ball and roller bearings are fitted through- 
out. 

The locomotive coach is shown in Figs. 2 and 3. The 
power unit consists of two engines, each of which drives 
an axle of one of the bogies through a Voith-Sinclair 
torque converter. A view of one of the engines in 
the maker’s shops is given in Fig. 4, above. The 
engines are 8-cylinder two-stroke cycle Burmeister 
and Wain Diesel engines, manufactured by Messrs. 
Harland and Wolff, Limited, Belfast. A speed in- 
creasing gear is inserted between the engine and the 
converters which run at approximately 2,100 r.p.m., a 
total of 660 h.p. being developed. It will be seen 
from Fig. 2 that a vertical shaft is taken from each 
gear-box to a large fan in the roof of the vehicle. The 
fans are connected by trunking to large radiators in 
the sides, which are used for cooling the engine circulat- 
ing water, the lubricating oil and the converter oil. 
The engines have an effective scavenging system, air, 
from a rotary blower driven by the engine through 
ground helical gear, being delivered to the cylinders by 
way of ports arranged uniformly round the whole 
circumference, a lay-out which minimises the stresses 
induced by uneven heating. The exhaust is through 
a cam-operated valve in the cylinder head. The inlet 
ports set up a swirling action of the air with a tur- 
bulence resulting in such complete combustion that the 
exhaust is almost invisible at all loads. Silencers are 
fitted to each engine and discharge through the roof. 

With a view to keeping down the weight of the engines 
without sacrificing rigidity the crankcase is con- 
structed of welded steel plates with large aluminium 
access doors. The crankshaft is a solid forging of 3 per 
cent. nickel chrome steel machined all over and having 
the journal parts and the crankpins bored out. Each 
engine drives its own lubricating oil and circulating 
water pump. The oil pump draws from the engine 
sump and delivers it through a filter and cooler to the 
lubricating system. The fuel injection is governed at 
all engine speeds, and an emergency governor, which 
cuts off the supply altogether should the engine 
speed rise unduly, is fitted. The driver’s control acts 
directly on the engine governor and allows the engine 
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to be run at any desired speed within its range. The 
converters, which, of course, use oil as a circulating 
medium, consist of two units for each drive, viz., 4 
torque converter unit for use at the lower rail speeds 
and a fluid coupling unit for use at the highest speeds. 
The torque converter proper is the equivalent of a 
self-changing gear, the tractive effort increasing as ‘the 
speed of the train decreases, the engine speed remaining 
constant. The fluid coupling acts as a direct drive, 
the interposition of the hydraulic transmission pre- 
venting the transmission of shock from rail to engine. 
The maximum efficiency of the torque converter is of 
the order of 85 per cent, and that of the fluid coupling 
of 98-5 per cent. The change-over from one to the 
other is effected by the driver. ' 
The locomotive coach also carries two generating 
sets driven by Diesel engines manufactured by Messrs, 
National Gas and Oil Engine Company, Limited, 
Ashton-under-Lyne, and each developing 34 h.p. 
These sets supply the power for air conditioning, the 
heating and cooling requirements of the’ buffet coach, 
the brake air compressors and for train lighting. : It 
may be noted that the locomotive coach is provided 
not only with a powerful headlight at each end, but 
with arrangements for throwing a vertical beam.of 
light, the purpose of which is to enable road transport 
to judge of the position of the train when it is nearing 
a level crossing. In addition to the stand-by loco- 
motive eoach there is also a spare main Diesel engine, 
making 11 in all, supplied by Messrs, Harland and 
Wolff. It is worth noting that the locomotive coaches, 
prior to the official test over the route, travelled under 
their own power with one other coach from Sydney 
to Parkes, a distance of 276 miles, across mountainous 
country, a journey in itself no inconsiderable test. 








Zinc DEVELOPMENT AssocIATION.—Formed with. the 
object of giving consumers information on the methods 
of using zinc in various industries in Great Britain, the 
Zinc Development Association has taken offices . at 
Great Westminster House, 27, Horseferry-road, London; 
§8.W.1. The Association invites inquiries from those 
interested in the metal and, we are informed, has on its 
staff assistants who are experts in the different methods 
of using zinc, and who can answer technical inquiries. 
In the near future, the Association will issue technical 
booklets. ' 


INTERNATIONAL Ratt ConGreEss, DésseLporr.—-The 
fourth International Rail Congress will be held in the 
latter part of September at Diisseldorf, and all the 
arrangements are being made by the Deutsche Reichs- 
bahn and the Verein deutscher Eisenhtittenleute. As it 
was decided at the third Congress at Budapest in 1935, 
that all reports for the fourth Congress should be printed. 
early enough for them to be transmitted to-those taking 
part at least three -months before the opening date, all 
manuscripts of papers should reach the organising com- 
mittee, Internationale Schienentagung, 27, Ludwig- 
Knickmann-Strasse, Diisseldorf, not tater than June ||. 
The subjects to be considered at the Congress will include 
general questions ; wear ; brittleness, internal stresses, 
and ageing; operating results ; structural probleme ; 
and welding. 
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TENDERS. 
| We have received from the Department of Overseas 


London, 8.W.1, particulars 
closing dates of 


CONTRACTS. 
Messrs. MoNOMETER MANUFACTURING COMPANY,/| 
Limrrep, Savoy House, 115-116, Strand, London, W.C.2, | Trade, 35, Old Queen-street, 
have recently installed one of their 1,000-Ib. capacity | 0f the undermentioned tenders, the 
semi-rotary, ‘oil-fired furnaces at the Willenhall Works, 
Staffs, of Messrs. Metal Products Company, Limited. 
They have also supplied a gas-fired bale-out melting 
furnace to Messrs. Young Accumulator Company (1929), 
Limited, Burlington Works, New Malden, Surrey ; and a 
further 250-lb. capacity lift-out, oil-fired crucible furnace 
to Messrs. Consolidated Pneumatic Tool Company, 
Limited, Fraserburgh, Aberdeenshire. 
Messrs. Tue Gewerat Etecraic Company, Limrrep, | anical-horse type. 
Magnet House, Kingsway, London, W.C.2, have received | bours; April 11 
an order to supply an automatic telephone exchange | 16,927/38.) 
serving 3,600 subscribers at Haifa, Palestine. The plans Vacuum-Tank Vehicle, oil or petrol-engine driven, 
provide for an ultimate extension to 8,000 lines. In capacity 1,200 Imperial gallons, required for the removal 
addition to the automatic equipment, a manual switch-| of sewage. Borough of Ladysmith, Natal; March 17. 
board will be installed for trunk calls. Power will be|(T.Y. 17,016/38.) r 
provided by « Witton motor-generator set with an Electric Dockside Crane, 10-ton. Public Works Depart- 
output of 600 amperes at 57 volts, and an engine generator ment, Wellington, N.Z.; March 15. (T.Y. 17,078/38.) 
set will serve as a standby. The equipment will also ‘ : : F 
include two batteries, each with a present capacity of | Locomotive Boilers, five, superheated and coal burning, 
2,500 ampere-hours, the sets being charged and discharged | Y-5.1-type for Y/4-type engines. Great Indian Penin- 
alternately. ry Railway Administration ; March 2. (T.Y. 17,112 
Messrs. Wintiam Denny AND Brotuers, Limrrep, | © ? 
Dumbarton, have received an order from the London 
Midland and Scottish Railway Company for a twin-screw 
motorship for the conveyance of passenger and motor 
vehicles between Stranraer and Larne. The vessel will be 
capable of carrying from 70 to 80 vehicles on one deck, 
and these will run on and off the ship under their own 
sal dimensions will be 308 ft. by 


which are stated. 
tion to the Department at the above address, 
| the reference numbers given. 

Motor Vehicles, ranging from 3-ton to 10-12-ton, for 
both passengers and goods. South African Railways 
and Harbours ; April 4-11 (five separate contracts). 
(T.Y. 16,922/38.) 

Tractors, light and heavy industrial and of the mech- 
South African Railways and Har- 
(three separate contracts). (T.Y. 











BOOKS RECEIVED. 


Lubricating Greases: Their Manufacture and Use. A 
Book of Practical and Scientific Data on the Manufacture 
and Use of Lubricating Greases. By E. N. KLeEMGARD. 
New York: The Rheinhold Publishing Corporation. 

and Hall, Limited. [Price 


yower. Her princi . 
i6 ft. by 16 re . — her speed 19 knots a _ 7 hapman 

Messrs. Epcan ALLEN AND Company, LIMITED, | The Electrical Year Book, 1938. A Collection of Electrical 
Imperial Steel Works, Sheffield, 9, have received orders Ungineering Notes, Rules, Tables, and Data. Man- 
for two large rotary driers and mechanical stirring gear chester Emmott and Company, Limited. [Price 


for a large petroleum company, and for a tube mill an 
feed table for Messrs. The Queensland Cement and Lime 
Company, Limited, Australia. 


a | ls. 6d. net.) 
Segmental Functions. Text and Tables. Offering Simple 

| Methods of Solving a Circular Segment and of Com- 
puting its Area. By C. K. Smotey. Scranton, Pa., 
U.S.A.: Smoley and Sons. [Price 5 dols. net.] 

Department of Scientific and Industrial Research. Water 
Pollution Research. Summary of Current Literature. 
Volume XI. No.1. January, 1938. London: H.M. 
Stationery Office. [Price 2s. net.| 





Messrs. Merrorourran CAMMELL CARRIAGE AND 
Wacow Company, Liurrep, Birmingham, have received | 
an order from the London Midland and Scottish Railway 
for 150 four-wheeled vans for the conveyance of motor 








oars, 
| Garcke’s Manual of Electrical Undertakings and Directory 
of Officials. Editor: F. C. Garrerr. Volume XL. 
1937-38 edition. London: Electrical Press Limited. 


LAUNCHES AND TRIAL TRIPS. 4 
| [Price ll. 17s. 6d. net.) 


“ Reseca.”—Twin-serew oil-tank steamer for service | The Institution of Structural Engineers. The 
in the West Indies; triple-expansion engines installed| High Alumina Cement in Structural Engineering. 


Use of 
A 


by Messrs. Richardsons, Westgarth and Company, | Report for the Guidance of Structural Engineers When 
Limited, Hartlepool. Launch, January 17. Main Using High Alumina Cement. London: Offices of 
dimensions, 335 ft., by 56 ft.. by 14 ft. 9 in. Built by the Institution. [Price 6d.] 

Messrs. Furness Shipbuilding Company, Limited,| United States Coast and Geodetic Survey. Special Publi- 
Haverton Hill-on-Tees, Billingham, Co. Durham, to the cation No. 209. Triangulation in Utah. By H. G. 
order of Messrs. Anglo-Saxon Petroleum Company, Avers. Washington : Superintendent of Documents. 
Limited, London. [Price 20 cents. ]} 


| British Association for the Advancement of Science. 
Mathematical Tables. Volume VI. Bessel Functions. 
Part I. Functions of Orders Zero and Unity. Pre- 
pared by the Committee for the Calculation of Mathe- 
matical Tables. Cambridge: Cambridge University 
Press. [Price 40s. net.] 

A Short History of Naval and Marine Engineering. By 
Enotneer-Cartain Epoar C. Sirsa. Cambridge : 
Cambridge University Press. [Price 18s. net.] 

Royal Geographical Society. Hints to Travellers. Volume IT. 
Organization and Equipment; Scientific Observation ; 
Health, Sickness and Injury. Eleventh edition. Edited 
by the Secretary. London: Offices of the Society. 
[Price ]4s.] 


* Detane.” —Single-screw cargo and passenger motor- 
ship for the South American trade ; two-cycle, double- 
acting Harland-B. and W. Diesel engine. Handed over 
after trial trip, January 18. Main dimensions, 456 ft., 
by 62 ft., by 37 ft. 9 in. Built and engined by Measrs. 

ariand and Wolff, Limited, Belfast, for Messrs. Lamport 
and Holt Line, Limited, Liverpool. 


* Orna.”’—Single-screw cargo motorship ; four-cylinder 
Barclay, Curle-Doxford opposed-piston oil, engine. 
Launch, January 19. Main dimensions, 420 ft. by 57 ft. 
6 in.. by 34 ft. 6 in. Built and engined by Messrs. 
Barclay, Curle, Limited, Clydeholm Shipyard, Whiteinch, | 
Glasgow, for Messrs. British India Steam Navigation 
Company, Limited, London. 

* Anato-Inpran.”—Cargo steamer 
Isherwood * Arcform " design ; triple ex 
engines installed by Messrs. The North Eastern Marine 
Engineering Company, Limited, Wallsend. Trial trip, 
January 21. Main dimensions, 447 ft. 5in., by 61 ft. 6in., 
by 36 ft.6in. Built by Messrs. Short Brothers, Limited, 
Pallion, Sunderland, to the order of Messrs. Lawther, 
Latta and Company, Limit »d, London. 

»le-ex- 

nsion engine working in conjunction with a ~——e 

Wach reaction turbine. Trial trip, January 24. Main 

dimensions, 442 ft. 10 in., by 57 ft. 6 in., by 34 ft. 6 in. 

Built and engined by Messrs. William Gray and Company, 

Limited, West Hartlepool, for Messrs. British India Steam 
Navigation Company, Limited, London. 
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SurrBvurLpING IN 1937.—We conclude below our summary 
of British Shipbuilding in 1937. The first two portions 


he tonnage of the seven ships launched during 1937 by 
Messrs.Cammel! Laird and Company, Limited, Birkenhead, 
totalled 57,644. The largest vessel was the 22,000-ton air- 
craft carrier, H.M.S. Ark Royal. Included in the total 
were also the 8,401-ton motorships British Fortitude and 
Aldersdale.—Four ships, one of 6,803 gross tons (the 
Baltistan) and the remainder of 5,083 tons (the Tielbank, 
Testbank and Teviotbank) were launched by Messrs. 
John Readhead and Sons, Limited, West Docks, South 
Shields. The total amounted to 22,052 tons.— 
Messrs.Lobnitz and Company, Limited, Renfrew, launched 
six dredgers and rockcutters of various types, making 
| together 6,212 gross tons. Included was the 3,121l-ton 
|} suction dredger Blesbok.—Eight dredgers, hopper 
| steamers and other craft were launched by Messrs. 
Oren-Frow Hypravtics: Exratum.—lIn the article| Wm. Simons and Company, Limited, Renfrew. The 
on “ Open-Flow Hydraulics " appearing on page 83, &c., | #@gregate gross tonnage was 7,452, and this included a 
ante, by « misprint the figure of | ft. was given instead | 2,546-ton twin-screw drag suction hopper dredger and 
of 1 ft. in line 1, col. 1, page 85, as will be clear from | two 1,100-ton self-propelling grab hopper dredgers.— 
| The total gross tonnage of the vessels launched at the 

| Belfast, Glasgow and London yards of Messrs. Harland 
j}and Wolff, Limited, was 122,815. The largest vessel 
Derence Courses FoR MERCANTILE ENGINEER | launched was the 27,500-ton Capetown Castle, and the 
Orricers.—The Admiralty announce that the scope of | next largest were the 8,334-ton motorships Boardale, 
the Merchant Navy Defence Course has been extended to | British Integrity, Broomdale and British Security.— 
allow all certificated engineer officers of the Mercantile | Messrs. John Brown and Company, Limited, Clydebank, 
Marine to attend sessions B and K of the Course, dealing, | launched four warships, making together 13,000 displace- 
res ively, with convoy work and defence against gas.| ment tons. These comprised H.M. destroyer Ilex, 
It been decided also to extend, from 25 miles to | H.M. depot ship Maidstone, and the Argentine destroyers 
50 miles, the distance up to which travelling expenses are | San Juan and San Luis.—Messrs. Yarrow and Company, 
allowed to officers attending the Course. By this | Limited, Scotstoun, Glasgow, W.4, completed the two 


“ Irtinpa.”’—Single-serew cargo steamer; tri 











the immediate context. 


Details may be obtained on applica- 
quoting | 


appeared on pages 714 and 744 of our previous volume. | 


PERSONAL. 


Messrs. Arrvac, Lrutrep, manufacturers of ventila- 
tors for vehicles and vessels, have removed from Darling- 
ton to larger and more modern works at Abbeydale-road, 
Wembley, Middlesex, with sales offices and showrooms at 
22, Newman-street, London, W.1. 

Messrs. THE Brusu Evecrricat ENGINEERING Com 
pany, Limrrep, Falcon Works, Loughborough, have 
appointed Messrs. Mosseri Curiel and Company, Limited, 
Emad-el-Din-street, Cairo, to be their agents in Egypt, 
the Anglo-Egyptian Soudan, Palestine and Iraq. 

Messrs. THe Untrep Steen Companies, LIMirep, 
17, Westbourne-road, Sheffield, 10, announce that their 
Birmingham office has recently been moved from the old 
Martino Steelworks, Princip-street, to Union-chambers, 
Temple-row, Birmingham. 

Mr. ALAN S. QuARTERMALNE, M.C., B.Sc., M.Inst.C.E.., 
assistant chief engineer, Great Western Railway, has 
been appointed deputy-chief engineer. 

Messrs. E. H. Jones (Macuine Toous), Liurrep. 
Edgware-road, The Hyde, London, N.W.9, have ap- 
pointed Mr. E. Morriss Elliot, 61, Gretna-road, Newcastle - 
upon-Tyne, 5, sales engineer for Scotland and the North 
East Coast. 

Although the firm of Messrs. BaiLey METERS AND 
Conrrots, Limrrep, Craven House, Northumberland- 
avenue, London, W.C.2, has only recently been formed, 
Bailey meter equipment was first introduced into this 
eountry as long ago as 1924, in which year manufacture 
commenced. Since this date a considerable number of 
installations have been effected in power stations in the 
United Kingdom. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 
Welsh Coal Trade.—A good demand was encountered 
in all the principal foreign trades on the Welsh steam 














coal market last week. A better interest was also dis- 
| Played on contract account and among the inquiries 
circulating was one from the Buenos Aires Electricity 
| Works for between 150,000 to 200,000 tons, while the 
Rosario Electricity Works were inviting offers for the 
supply of about 40,000 tons and the Lisbon Electricity 
Works for about 35,000 tons. All these were for sized 
coals for delivery as far ahead as next year. The Metro- 
politan Water Board were inviting prices for their normal 
requirements, usually about 200,000 tons, while the 
Government of Malta were in the market for about 
20,000 tons of sized coals for shipment this year. The 
Paris-Orleans Railway has been displaying keen in- 
| terest, and it is expected that they will require 
about 50,000 tons over the next few months. New 
| business was still difficult to arrange on the market, how- 
| ever, both for early and forward loading, owing to the con- 
tinued shortage of supplies. Collieries’ productions were 
maintained at a high level, but past heavy sales con- 
tinued to absorb the greater part and only very restricted 
quantities were on offer. As a result, the tone remained 
tirm and there is little prospect of supplies becoming 
much more freely available at lower prices for a long 
time tocome. Best large grades continued to move off 
satisfactorily and values were firmly held. Ample sup- 
plies of the inferior large sorts were freely offered, but 
sellers showed no inclination to alter recent quotations. 
Outputs of the washed small descriptions were almost 
completely sold over several months ahead, and strong 
values were secured for the occasional odd lots available. 
Dry sized kinds were also scarce and commanded high 
figures. Throughs were active and firm. Cokes were 
in brisk request and prices were upheld. Patent fuel 
and pitwood were steady. 

Iron and Siveel Trade.—-Operations were on a favour 
able scale in the iron and steel and allied trades of South 
Wales and Monmouthshire last week. Demand was not 
so pressing, but producers were kept busy in executing 

orders already on their books, and in most cases these 
were sufficient to ensure good employment at the works 
for some time. 











‘NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Shettield Corporation Electricity 
Committee has received intimation from the Elec- 
tricity Commissioners sanctioning borrowing for 


low-tension distributing mains for one of the city’s big 
estates, 100,0001. for substations and equipment, and 

for mains and plant in connection with the 
supply of electricity to Messrs. Brown Bayley’s Steel 
Works, Limited. The City Council proposes to place 
a@ contract, subject to the approval of the Electricity 
Commissioners, with Messrs. Yetropolitan-Vickers Elec- 
trical Company, Limited, for the supply, delivery and 
erection of an additional 50,000-kW turbo alternator 
for the Blackburn Meadows Generating Station, at a cost 
of over 200,000. The Committee also recommends the 
acceptance of a tender of Messrs. Mitchell Engineering. 








Limited, amounting to 38,9561. for the erection of a 
reinforced-concrete cooling tower. Sheffield Transport 
Committee reeommend the placing of the following 
tenders for tramcar material: Traction motors from 
Messrs. Metropolitan-Vickers [Electrical Company. 
Limited, at 396/. 10s. per pair; control and braking 
equipment from Messrs. Maley and Taunton, Limited, at 
2361. per car set ; tramway-car trucks (without wheels 
and axles) from Messrs. The Brush Electrical Engineering 








extension such ports as Manchester, Bristol, Avonmouth, | 1,350-ton destroyers H.M.S8S. Isis and Ivanhoe. They 


Swansea, Port Talbot, Middlesbrough, Stockton-on-Tees, | now have under construction H.M. coastal sloop Widgeon, 
and Leith are brought within free-travelling range of | H.M. destroyers Jupiter and Kipling, and two Greek | 
centres at which instruction in defence is available, 


| destroyers, 


| Water Committee recommends the placing of a contract 


Company, Limited, at 2071. each; and steel tramway- 
car underframes from Messrs. Craven’s Railway Carriage 
and Wagon Company, Limited, Sheffield. The 
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with Messrs. Lee, Howl and Company for the provision 
of an oil-driven three-throw ram pump (capacity, 2, 
gallons per hour) in connection with the gsett and 
Upper Midhope Villages water supply. Messrs. The Clay 
Cross Company, Limited, and Messrs. The Stanton Iron- 
works Company, Limited, are to supply concrete-lined 
cast-iron pipes. The single-roll oak crusher made by 
Messrs. Edgar Allen and Company, Limited, is proving 
increasingly popular, not only for home use but also for 
overseas. A large order for tube-mill lining plates has 
been received by the firm from a British cement com- 
pany. These orders are apart from the day-to-day 
supply of smaller machines, spares, &c. The raw and 
semi-finished steel branches of the industry are operating 
to capacity, and outputs are quickly consumed. In the 
production of heavy machinery and engineering products 
business continues good. Some works report that orders 
are more numerous than towards the end of last year. 
The call for railway rolling stock, armament requirements, 
shipbuilding requisites and mining equipment is stronger, 
Conditions in the medium branches show little change, 
but the tool trades report steady improvement. 

South Yorkshire Coal Trade.—-The export market shows 
slight improvement. Supplies of small coal continue 
on the short side owing to the strong inland demand, 
but there is a better market for South Yorkshire hards, 
washed trebles and doubles. Bunker coal is disappoint- 
ing, cokes are scarce and firm, and steady tonnages 
of coal are going to the ports under running contracts, 
The inland market has maintained its strength. Supplies 
to iron and steel works are substantial, and in some cases 
have increased during the past few weeks. Smalls are 
in heavy demand by electricity works. Gas coal moves 
freely, but the house-coal market is not so brisk. Foundry 
and furnace coke are steady. Quotations are: Best 
branch hand picked, 28s. to 29s. 6d.; best South York- 
shire, 25s. . to 27s. 6d.; best house, 22s. to 24s.; 
best kitchen, 19s. 6d. to 2ls.; best Derby selected, 
24s. 6d. to 25s. 6d.; best Derby seconds, 22s. to 24s. ; 
best Derby brights, 20s. 6d. to 22s.; best large nuts, 
19s. 6d. to 20s. 6d.; and best kitchen nuts, 18s. 6d. to 
19s. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business in Cleveland pig 
is quiet. Marketable tonnage is not fully taken up; 
makers are now accumulating a little stock. Output is, 
however, light and supplies are expected to be absorbed 
in the near future. Consumers of foundry iron at home 
and abroad who could not obtain Cleveland brands a 
little while ago made rather extensive purchases of 
Midland and Continental material, much of which has 
still to come to hand. They are well covered for the 
time being. The changed statistical position, together 
with the rebate to consumers of foundry pig who do not use 
foreign iron has closed negotiations for further supplies 
of Continental products to North of England firms. 
Exports from the Tees are below what might have been 
expected under the altered conditions. Fixed quota- 
tions for Cleveland pig remain at the equivalent of No. 3 
quality at 109s. delivered within the Tees-side zone, less 
58. rebate to loyal customers. 

Hematite.—Distribution of East Coast hematite 
brands of iron is maintained on a scale that meets the 
heavy delivery demands. Second hands are able to 
obtain command of sufficient tonnage for their require- 
ments, and makers report a steady business with regular 
home customers. Export transactions are not large 
or numerous. Stabilised prices are governed by No. 1 
grade of hematite at 133s. delivered up till the end of 
June, to North-Eastern areas, less rebate to loyal 
customers. 

Basic.—The quotation of 100s. for local basic iron is 
quite nominal, the whole of the make being needed for 
makers’ own steel works. 

Foreign 7. of foreign ore to the Tees are 
maintained at a high level and consumers are well 
placed as regards supplies, but new business is still con- 
fined to transactions in odd cargoes. January unloadings 
totalled 230,819 tons compared with 242,747 tons in 
December. 

Ironstone Miners’ Wages.—A conference of Cleveland 
Ironstone mineowners’ and men’s representatives this 
week adopted a new wages scale under which wages of 
Cleveland ironstone miners and Weardale quarrymen are 
increased by 5 per cent. from the 14th inst. At present 
wages stand at just over 100 per cent. above the old base 
rate. When the 5 per cent. increase becomes operative 
wages will stand at 384 percent. above the new base scale. 

last-Furnace Coke.—Blast-furnace coke consumers 
are well bought and not keen to make heavy purchases 
for supply well ahead. Sellers have good order books 
and are reluctant to acknowledge that contracts can be 
arranged on the basis of Durham good medium qualities 
at 36s. delivered to Tees-side works. 
_ Manufactured Iron and Steel——Semi-finished and 
finished iron and steel manufacturers have appreciably 
reduced arrears of delivery, but these are still consider- 
able. Larger supply of home-made steel semies and 
continued substantial imports of Continental products 
now provide re-rollers with adequate tonnage for current 
needs. While new business in finished steel is rather 
ae than of late quite good inquiries are circulating. 
ome demand continues large. Overseas customers are, 
however, backward. For home trade principal market 
quotations stand: Common iron bars, 13l. 56.; steel 
bars, 1ll. 188. ; soft steel billets, 77. 17s. 6d.; hard steel 
billets, 97. 2s. 6d.; steel ship rivets. 15/. 2s. 6d.: steel 
constructional rivets, 16/, 5s. ; stee] boiler plates, 111, 188.; 
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steel a. bridge and tank plates, 111. 8s.; steel angles, 
112. Os, 6d.; steel joists, 117. Os. 6d.; tees, 121. Oe. 6d. ; 
heavy sections of steel rails, 101. 2s. 6d.; fish plates, 
141. 28. 6d.; black sheets, No. 24 gauge, 151. 15s.; and 
galvanised corrugated sheets, No. 24 gauge, 18/. 10s. 

Scrap.—Heavy steel continues in good request at 
fixed prices, but other descriptions of scrap are in little 
request, consumers being well bought. 

Shipments of Iron and Steel—January shipments of 
iron and steel from the Tees totalled only 37,138 tons or 
4,232 tons below the clearances for December. The decline 
was due to the limited tonnage of pig-iron available for 
shipment, the bulk of the production being needed for 
local consumption. Loadings of manufactured iron and 
steel last month amounted to 35,661 tons, which was a 
little in excess of December figures, overseas trade show- 
ing an increase of 1,323 tons. Of the 1,477 tons of pig- 
iron shipped in the first month of the year only 200 tons 
went to coastwise ports, while 1,277 tons went to foreign 
destinations. Denmark was the largest buyer, taking 
550 tons, Belgium being second with 419 tons, and Italy 
third with 200 tons. Manufactured iron cleared in 
January reached 4,522 tons, 330 tons going coastwise 
and 4,192 tons going abroad. The Union of South Africa 
with an import of 2,684 tons was by far the largest 

urchaser. Of the 31,139 tons of steel cleared last month 
14,533 tons went coastwise and 16,606 tons overseas. 
Principal customers were: Union of South Africa, 
3,271 tons ; India, 2,045 tons ; Southern Rhodesia, 1,566 
tons; Straits Settlements, 1,539 tons; and Hong Kong, 
803 tons. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—Active conditions still rule in 
the Scottish steel trade and rolling mills are all working 
to capacity. Specifications are coming forward with the 
utmost regularity and as makers have end of work 
on hand at present the scarcity of new business is not 
causing any uneasiness at the moment. There are 
indications, however, of buyers coming into the market 
again and the volume of business likely to be placed 
in the near future is expected to amount to a considerable 
tonnage. Shipbuilders are taking in regular oy 
but constructional engineers are being somewhat ham- 
pered in erection work owing to the very stormy weather 
now prevailing and are not so pressing for deliveries. 
In the black-steel sheet trade, the tone is dull generally, 
and although some makers have still a fair amount of 
work on hand, the outlook for the future is not too 
reassuring. Export business is still poor, but the recent 
reduction in quotations for black and galvanised sheets 
is expected to bring forth more shipping orders before 
long. The following are the current market quotations :-— 
Boiler plates, 11/. 18%. per ton; ship plates, 11/. 8s. 
per ton; sections, 1]/. 0s. 6d. per ton; medium plates, 
131. per ton; black-steel sheets, No. 24 gauge, in mini- 
mum 4-ton lots, 15/. 158. per ton ; and galvanised corru- 
gated sheets, No. 24 gauge, in minimum 4-ton lots, 
181. 108. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland 
raalleable-iron trade a certain amount of dullness pre- 
vails, and as the orders on hand are being cleared off, the 
new business being booked is not of such volume as to 
ensure any continuity in operations. The re-rollers of 
steel bars, however, are still very busy and have sufficient 
work on hand to keep them going steadily for some time, 
but forward booking is not too promising at the moment. 
The market prices are as follows :—*‘‘Crown”’ bars, 
131. 58. per ton for home delivery or export; re-rolled 
steel bars, 11/. 188s. per ton for home delivery, and 
111. 15s. per ton for export; and No. 3 bars, 12/. 15e. 
per ton, and No. 4 bars, 13/. 5s. per ton, both for home 
delivery. 

Scottish Pig-lron Trade.—There has been little change 
in the conditions ruling in the Scottish pig-iron trade 
over the week and the total output of the 16 furnaces 
now in blast is going rapidly into consumption. The 
local production has been very considerably added to 
by heavy arrivals from India, the Continent, and 
America, during the past ten days, with the result that 
there is less pressure for deliveries this week. The 
following are the current prices :—Hematite, 61. 13s. 
per ton and basic iron, 5!. 7s. 6d. per ton, both delivered 
at the steel works: and foundry iron, No. 1, 6l. 0s. 6d. 
per ton, and No. 3, 5/. 18%. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
yes from Glasgow Harbour for the week ending 
ast Saturday, January 29, consisted of 6 tons overseas. 
During the corresponding week of last year there were 
also no coastwise shipments and the total of 265 tons 
all went overseas. 

Shipbuilding.—Despite the fact that the shipbuilding 
industry in Scotland is exceedingly busy, the number of 
vessels launched last month was only five. The details 
are as follows :—- 


The Clyde ... 3 vessels 11,950 tons. 
The Forth ... . - mn 4,820 tons. 
The Dee _... ae ; l 690 tons. 

Total ... ods OS in 17,460 tons. 


The Clyde total is the lowest monthly return for almost 
two years, the previous lowest being in April, 1936, 
New contracts have been very scarce recently and during 
the month of January the number booked by Clyde 
shipbuilders only totalled five. In addition to these 
orders, there were several for small craft and it is of 
interest to note that the small yards which specialise in 
building yachts and motor-boats have fairly heavy order 
books. 
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NOTICES OF MEETINGS. 

INSTITUTION OF ELECTRICAL ENGINEERS.—-Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Section Meeting. (i) “An 
Objective Noise-Meter for the Measurement of Moderate 
and Loud, Steady and Impulsive, Noises,” by Dr. A. H. 
Davis. (ii) “‘The Circuit Noise-Meter (Psophometer) 
and its Applications,” by Mr. H. R. Harbottle. North- 
Eastern Centre : Monday, February 7, 6.15 p.m., King's 
College, Newcastle-upon-Tyne. Questions and Answers. 
South Midland Centre: Monday, February 7, 7 p.m., 
The James Watt Memorial Institute, Birmingham. 
“Safeguards Against Interruptions of Supply,’ by 
Messrs. H. W. Clothier, B. H. Leeson and H. Leyburn. 
Also at the Hast Midland Sub-Centre : Tuesday, Febru- 
ary 8, 6.45 p.m., The Loughborough College, Lough- 
borough. South Midland Centre : Tuesday, February 8, 
7 p.m., The Chamber of Commerce, New-street, Birming- 
ham. Joint Meeting with Tae Instrrution or Post 
Orrice EvxecrricaL Encrneers. “ Electrical Services to 
Large Buildings,” by Messrs. C. G. A. MacDonald and 
F. C. Carter. Scottish Centre: Tuesday, February 8, 
7.30 p.m., The Royal Technical College, George-street, 
Glasgow. ‘The Moving-Coil Voltage Regulator,” by 
Mr. E.D.T. Norris. Hampshire SubCcntre : Wednesday, 
February 9, 7.30 p.m., The Municipal College, Ports- 
mouth. “The Post Office Speaking Clock,” by Dr. 
E. A. Speight and Mr. O. W. Gill. Dundee Sub-Centre : 
Thursday, February 10, 7.30 p.m., The University 
College, Dundee. ‘ Recent Transformer Developments 
and Applications,’ by Mr. T. A. Long. 

Roya Instrrution. 7 
21, Albemarle-street, W.1. 


‘Monday, February 
General Meeting. 


, 5 p.m., 


INSTITUTION OF MercHANICAL ENGINEERS,—North- 
Eastern Branch: Monday, February 7, 6.30 p.m., The 
Mining Institute, Newcastle-upon-Tyne. The Thomas 
Hawksley Lecture: ‘The Gas Engine and After,” by 
Dr. F. W. Lanchester. Midland Branch : Wednesday, 
February 9, 7 p.m., The James Watt Memorial Institute, 
Birmingham. Joint meeting with the Birmingham and 
District Association of Tur InstiruTion oF Crvit ENGIN- 
EERS and the South Midland Centre of Tue InstitutTion 
or ELecrricaL ENGINEERS. “ Engineering Aspects of 
Town Planning,” by Mr. D. G. Bevan. North-Western 
Branch : Thursday, February 10, 7.15 p.m. The Engin- 
eers’ Club, Manchester. Discussion on ‘ Lubrication,” 
to be introduced by Mr. W. A. Stanier, Professor H. W. 
Swift and Mr. J. F. Alcock. Institution: Friday, Feb- 
ruary 11, 6.30 p.m., Storey’s Gate, Westminster, S8.W.1. 
Informal Meeting. Discussion on ** The Application of 
Conveyors in Industry,”’ to be introduced by Mr. N. V. 
Kipping. 

InstiruTion oF Crvi. ENGiners.—Tuesday, February 
8, 6 p.m., Great George-street, Westminster, 8.W.1. 


** An Experimental Investigation of the Effect of Bridge 
Piers and Other Obstructions on the Tidal Levels in an 
Estuary,” by Professor A. H. Gibson. Newcastle-wpon- 


Tyne and District Association: Tuesday, February 8, 
7.30 p.m., The North of England Institute of Mining and 
Mechanical Engineers, Westgate-road, Newcastle-upon- 
Tyne. “ Extension of Quay on River Tyne East of the 
Ouse Burn,” by Mr. J. R. d’O. Lees. Bristol and District 
Association : ursday, February 10, 5 p.m., The Royal 
Hotel, College Green, Bristol. ‘‘ Moving Bridges, with 
Particular Ref xe to B le Bridges,’’ by Mr. J. B. 
B tt. Birmingham and District Association : Thurs- 
day, February 10, 6 p.m., The James Watt Memoria! 
Institute, Birmingham. The Vernon-Harcourt Lecture : 
“* Estuary Channels and Embankments,” by Dr. Brysson 
Cunningham. Yorkshire Association : Thursday, Febru- 
ary 10, 7.30 p.m., The Hotel Metropole, King-street. 

. “Experiments in Stress Distribution in Re- 
inforeed-Concrete Arches,”’ by Dr. R. H. Evans and Mr. 
I. G. Moore. 








INSTITUTE OF MeTALs.—Swansea Local Section : Tues- 
day, February 8, 6.30 — The Y.M.C.A., Swansea. 
‘*‘ Industrial Furnaces,” by Mr. J. Fallon. North-East 


Coast Local Section: Tuesday, February 8, 7.30 p.m.., 
Armstrong College, Newcastle-upon-Tyne. ‘‘ Wire Draw- 
ing.” London Local Section: Thursday, February 1). 
7.30 p.m., The Society of Motor Manufacturers and 
Traders, Limited, 83, Pall Mall, 8.W.1. ‘“* Age Harden- 
ing,” by Dr. Marie L. V. Gayler. Sheffield Local Section - 
Friday, February 11, 7.30 p.m., The University, Sit. 
George’s-square, Sheffield. ‘‘ Large Non-Ferrous Cast - 
ings,’ by Mr. J. E. Newson. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, February 8, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow. ‘* Turbo-Compressors for High 
Pressures,” by Dr. W. J. Kearton. 


INsTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre : Tuesday, February 8, 7.30 p.m., The King’s Head 
Hotel, Lethe “Developments in Motor Cycle 
Engine Design,” by Mr. V. Page. Bristol Centre : Thurs- 
day, Feb 10, 7 p.m., The Merchant Venturers’ 
Technical College, Unity-street, Bristol. ‘‘ The Use of 
Light Alloys in Modern Design,” by Mr. W. C. Devereux. 


Nortu-East Coast Instirution or ENGINEERS AND 
SurpsvuiLpErs.—T'ees-Side Branch : Thursday, February 
10, 7.30 p.m., The Cleveland Scientific and Technical 
Institute, ae 5 Middlesbrough. ‘* Welded 
Pressure Vessels,’ by Dr.H. Harris. Institution : Friday. 
February 11, 6 p.m., The Mining Institute, Newcastle- 
upon-Tyne. “‘ Shipbuilding Practice Abroad,” by Dr. J. 

ontgomerie. 





For Meetings of other Societies and of Junior Sections , 
| see page 2 of Advertisements, 
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THE GRYT POWER PLANT, NORRKOPING, SWEDEN. 


(For Description, see Page 111.) 
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pared with other more recent stations belonging to 
the same company, it had become obvious that in 
fuel consumption, labour and ease of operation, 
Conners Creek was becoming increasingly less 
efficient. The design of the old turbines did not 
fit them even for peak-load operation, a service to 
which, normally, it would be thought that they 
might have been relegated. 

Due largely to the unsuitability of the old turbines 
for extraction feed heating, it was decided to install 
new machines, rather than superimpose high- 
pressure units on the existing plant. As is known, 
Mr. Alex. Dow places simplicity and reliability of 
service in the forefront of his policy at Detroit, and 
has never favoured exceptionally large generator 
units or complicated cycles. At Conners Creek, 
this fact, coupled with the desire to work in as much 
available old plant as possible, had a decisive 
bearing on the ultimate plan adopted. This em- 
braced, in the first place, the use of two salvaged 
30,000-kW machines in the place of two of the old 
20,000-kW machines. With the higher speed of 
the 30,000-kW machines (1,800 r.p.m., compared 





nee ny, Limited, West Nile-street. 
INDIA : . Taraporevala, Sons and Company, Hornby-road, retaining the old for peak- -load service. This plan 
mney y. | gives the double advantage of increased capacity 
TALY: U. Hoepli, Milan. Anonima Libraria Italiana, Torino, | coupled with improved thermal efficiency during 


and any post office. 
faPaN, Tokio: Maruzen Company, Limited, and all branches. 


+ ;, Maresse Company, Lim /normal production, and is probably the most com- 
RPOOL : . es. 
Manouneren : Johe Heywood, Limitel, Deanags mon method of attacking the problem. Generally 
New ZEALAND : Gordon and Gotch, Limited, Wellington, | it results, as time goes on, in the gradual replace- 
uckia: a Chris ure. 
Norway, Oslo: Cammermeyer’s Boghandel, Carl Johans Gade, ment of the older plant by modern units. A second 
sous and gill hae SE ph ES | solution, and one which is becoming increasingly 
4 FRICA: Central News Agency, co— 
Johannesburg ; and Pretoria, Cape Town, Port Elizabeth, | POPular, especially in America, is the super - im- 
book- | position of high-pressure boiler and turbine equip- 
ment on the old plant. In these cases the steam 


Bloemfontein, Durban and Various es and 
stalls tl hout South Africa. Wm. ey and Sons 
generated by the new high-pressure boiler is taken by 


hroug 
(South Africa), Limited, 29, Long-street, Ca 
SOUTH AMERICA: Mitchell’s English Book Deo, ™ Cangallo, 


with 1,200 r.p.m.) it was possible to get this 50 per 
cent. increase of capicity on the floor space originally 
occupied. The old condensers and auxiliaries 
worked satisfactorily into the scheme, this in itself 
proving attractive from the financial point of view ; 
regenerative feed heating, together with the higher 
steam pressure and temperature, and with suitable 


alterations in the disposition of the condenser 


tubing, made it possible for the old condensers to 


take care of the greatly increased turbine output. 
Having decided on these two 30,000-kW units as 
a first step in the modernisation scheme, the desire 
for a reasonable degree of uniformity prompted the 
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pressure boiler steam in the old turbines. 





purchase of a further 30,000-kW set to replace the 
third old 20,000-kW set. 
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For the replacement of the 45,000-kW sets, Compared with the 200-Ib. saturated steam of the | Practically all of the ships had capsized in sinking 


various schemes were considered, and it was finally | 
decided to purchase two new 60,000-kW sets, 
placing them on the same centre lines and making | 





old, the new plant will work with 900 deg. F. steam | said Mr. McKenzie in his opening remarks, and were 





at 1,350-lb. pressure. 
Smoke and dust problems at this station are 


| lying bottom upward in about 20 fathoms of water, 
| so that the only practicable method of raising them 


use of the old condensers and auxiliaries, the latter | similar to those at Detroit. Originally in a tene- 
being naturally again an economical arrangement. | ment house district, the neighbourhood has been 
Thus, in the turbine room, as rearranged, there are | rebuilt with apartment blocks, so that quality of 
three 30,000-kW machines and two 60,000-kW sets,| chimney discharge has become important. Here, 
while a comparatively small extension will take | although pulverised fuel will be used, special atten- 
two additional 60,000-kW sets. The design of all tion has been given to avoiding all risk of nuisance. 
the machines is very similar. All are of the single-| Extra large furnace volume will, it is anticipated, 
cylinder type; feed heating steam |ensure smokeless combustion, while gas firing will 
four stages in the smaller machines, and three in| be employed when starting up. The furnaces are 


is bled from | 
the larger. 


When it came to the boiler plant, it was found 
that very similar conditions prevailed, in that, with 
modern equipment, it was found that almost three 
times the output could be obtained with units going 
inside the old building columns ; 


small alterations. From the economic standpoint, 
the new conditions of steam pressure and tempera- 
ture were obviously of great importance, and it is 
interesting to note that after consideration of many 
schemes, a pressure of 600 Ib. per square inch and 
a temperature of 825 deg. F. was decided upon. 
The wish was to have a simple working cycle, and 
these conditions rendered reheating, with its compli- 
cations in design, unnecessary. As the company 
has experimented with steam at 1,000 deg. F. 
and is understood to have overcome such mech- 
anical difficulties at first arose with the new 
arrangement, the decision regarding temperature is 
noteworthy. 


as 


Another interesting decision was that to adopt | 


stoker firing, especially in view of the popularity of 
pulverised fuel in the United States. This decision 
was partly due to the fact that the old coal-handling 
plant was to be utilised, but also because it was 
felt that stoker design is now such that, as regards 
efficiency and rates of evaporation, stoker firing 
can claim at least equality with pulverised fuel. 
At the same time, cleanliness of chimney gases and 
ease of ash disposal were factors of influence, the 


| of the liquid slag bottom type with a view to retain- 


| was by pumping in compressed air. The equipment 
|available was very complete, including extensive 
| workshops and an oxygen plant at Lyness Pier, 
and a salvage steamer, the Bertha, fitted with air 
compressors capable of delivering 2,500 cub. ft. of 
air per minute. In salving a ship, tubular airlocks, 
from 90 ft. to 100 ft. in length, were constructed on 
shore and placed in position on the wreck by a 
| floating crane. The tubes were built in sections, 
tapering from about 7 ft. in diameter at the bottom, 


the old coal-| 
handling plant and chimneys were available with | 


where they were attached to the shell plating by 
flanges and tap-bolts, to 4 ft. at the top, where the 
| actual airlock chamber was situated. The inner door 
| was hinged so as to fall open when the air pressure 
}on both sides was equalised. Ten to twelve men 
| could use the airlock at one time. Re-compression 
| ash will be so widely distributed as not to be notice- | chambers were provided on shore, for the treatment 
jable. At this station it is possible to give furnace | of any recurrent attacks of caisson disease. Within 
| slag away, while dust costs about 50 c. per yard|a ship’s hull the men worked in air at pressures 
to dispose of. | ranging from 40 Ib. to 55 Ib. per square inch, the 
This rebuilt station will actually constitute a| time during which they could withstand such con- 
topping plant, since the exhaust at 200-lb. pressure | ditions varying from about 1} hours at 55 Ib. pres- 
will be turned into the 200-Ib. mains of the No. 1) sure to 3 hours at 40 lb. pressure. The air in each 
| section of the station, which contains low-pressure | compartment was tested by a chemist before the men 
| turbines of cap cities ranging from 20,000 kW to | entered it, and if necessary was completely exhausted 
40,000 kW. Other cases are no less interesting and | and changed. The air locks were fixed in position 
| illustrate the immense growth in demand, and the| and the necessary guys set up by divers, whose 
striking changes in practice since the earlier stations | work was frequently interrupted by adverse weather. 
were inaugurated. In one case, the crane had to take out a lock seven 
We can now only refer to one more, namely, the | times before it could be secured in place. 

recent topping installation at the 12th Street Station, The first large vessel lifted was the battleship 
| Richmond, of the Virginia Electric and Power! Bayern, which was lying upside down with a list of 
Company. Part of this plant is an hydro-electric |8 deg. The Bertha was moored about 150 ft. from 
station finished in 1900, this being supplemented in | the wreck and the men transported to and from the 
1912 by a steam station in which, in course of time, | airlocks in small boats. The ship was first divided 
16 water-tube boilers, delivering steam at 200-Ib. | into watertight compartments, each with its neces- 
| pressures and 535 deg. F., served one 7,500-kW unit | sary control valves, and all other valves, pipes, 


ing a large proportion of the ash in liquid form 
|in the combustion chamber, to the relief of the 
dust separator. The latter, of the Cottrell type, 
will be of 50 per cent. greater capacity than usual, 
while the stacks will be carried to a height of 450 ft. 
above street level, in the hope that the escaping 





}and two 20,000-kW units. Expansion in demand | watertight-door openings, &c., sealed. The vessel 
| required a consideration of the situation in 1936, 


| was nearly ready for lifting when a main drainage 


jand it was decided that the conditions of the old | pipe burst, allowing a transfer of air which caused 


plant being situated in the centre of a city area. | turbines justified their retention with a new high-| the bow to lift and the list to increase to 29} deg. 
The disposal of pulverised fuel ash presents a/| pressure plant superimposed, this, it was estimated, | It was decided, therefore, to make watertight the 
difficulty non-existent with stoker-fired refuse, | promising to cost less than a new self-contained unit. | longitudinal bulkhead of the starboard wing bunkers, 
which is always marketable. The increase to| The topping conditions decided on were 900-Ib. | and after some weeks of work the list was reduced 
nearly treble the steam output on the same floor | pressure and 835 deg. F. The new high-pressure|to 5 deg.; but then the weather changed, work 
space represents the improvement which has come | turbine develops 12,500 kW at 3,600 r.p.m. and | had to be suspended, and when it was resumed the 
about in the last twenty years or so, and arises | exhausts into the old unit mains. Test figures for | ship had a list of 6 deg. in the other direction. The 
from the higher continual coal rate, the use of air|this plant are available, from which it appears | port longitudinal bulkhead was then made tight, 
heaters, water-cooled walls, higher gas velocities, | that the heat consumption per net kilowatt-hour | and this proved successful, the vessel eventually 
the addition of economisers, and finally improved | for the old plant was 21,780 B.Th.U., while for | rising to the surface in only 30 seconds after leaving 
design of soot blowers, which are now capable of | the whole, now in service, this figure has been|the bottom. She was towed into shallow water 





keeping tube surfaces clean at continuous high 
rating. In a recent paper entitled “ Progress in the 
Generation of Energy by Heat Engineers,” contri- 
buted by Mr. Geo. A. Orrok, recently, to a sym- 
posium arranged by the American Society of Civil 
Engineers, the author said that progress in the 


reduced to 13,702 B.Th.U.—a gain of something | (minus the gun turrets, which had fallen out), short 
like 37 per cent. It may be noted that for this| airlocks were fitted, masts, funnels and deck erec- 
new boiler of 450,000-lb. capacity there are two/tions cut away, and an air-compressing plant 
| turbine-driven and two motor-driven feed pumps, | installed in a house on the upturned bottom, and 
each of the turbine pumps developing 555 h.p.,| in this state she was towed to Rosyth to be docked 
using 900-lb. steam, and exhausting into the | and broken up. Cutting proceeded from both ends, 





200-lb. main. 





boiler house had advanced in two directions, viz., in 
“learning how to burn all the fuel at the best con- 
dition ; and adding heat traps to catch all the heat | 
not absorbed by the boiler proper.”’ The alterations | : 
at Conners Creek afford a striking illustration of | FLEET AT SCAPA. 
this, besides being remarkable for the moderate| From time to time, during the last ten years, we 
pressure and temperature involved, which, while | have chronicled the progress made in salving the 
possibly disappointing to some adventurous spirits, | ex-German fleet, scuttled at Scapa in June, 1919; 
is in line with the recommendations made in this | and some six years ago Mr. E. F. Cox, of Messrs. Cox 
country in such papers as those by Drs. Mellanby | and Danks, Limited, in delivering the fifth Thomas 
and Kerr, and Mr. H. L. Guy. Lowe Gray lecture to the Institution of Mechanical 
Another and very different example of modernisa- | Engineers in 1932, gave a detailed account of the 
tion, is afforded by the reconstruction of the Water-| work accomplished up to that date, which had 
side Station No. 2 in New York, which has been in | resulted in the raising of six capital ships, 26 de- 
continuous operation for thirty-six years. Originally | stroyers and a light cruiser. Thereafter the general 
designed for saturated steam at 200-Ib. pressure, | depression in trade caused a prolonged interruption 
it had a capacity of 114,000 kW, developed by | of the work, but in 1934 Messrs. Metal Industries, 
vertical turbine generators, steam being supplied | Limited, the Glasgow firm of shipbreakers, took up 
by 96 boilers, originally hand fired, but later) the task, which Messrs. Cox and Danks had relin- 
converted to stoker firing. Apart from this and | quished, and proceeded with the salvage of a number 
the installation of superheating, few changes had | of the larger ships, which were lying in deep water. 
been introduced in the original plant. In the|The methods adopted, the obstacles encountered, 
process of modernisation now being carried out} and the success achieved under the difficult weather 
the capacity will be increased to 250,000 kW, for | conditions which are normal in these Northern waters 
which there will be needed only eight high-pressure | were vividly described and illustrated at the Royal 
boilers, and five turbo-generators. Here, again, is | Institution, on Friday last, January 28, by Mr. T. 
evidence of the immense changes in plant design | McKenzie, A.M.I.Mech.E., the chief salvage officer 
that have taken place in the last generation or so. | in charge of the operations. 








THE SALVAGE OF THE EX-GERMAN 





|the complete operation of dismemberment taking 
| between five and six months. 

| A similar procedure was adopted with the battle- 
| ship Kénig Albert, but eight airlocks were used 
instead of seven, and both longitudinal bulkheads 
were made tight at the outset. At this point the 
lecturer interpolated an effective demonstration 
with two models in a glass tank, one model having 
no compartments and the other being sub-divided 
generally after the plan of the Kénig Albert. When 
air was pumped into the first model it lifted suddenly 
at one end, sinking again as the airescaped. In the 
second model the air was held in the separate com- 
partments and the “wreck” floated steadily, 
bottom upwards. Resuming his account, Mr. Mc- 
Kenzie explained how delicate a control must be 
exercised in lifting. The bow having been raised 
to the surface, pumping continued aft, in order to 
raise the stern ; but immediately the stern rose, all 
available compressor capacity had to be diverted 
to the bow again, to prevent it submerging as the air 
already in it was re-distributed by the change of 
trim. The Kénig Albert was raised after 8 months’ 
work, and floated without any list. The next ship 
was the Kaiserin, which lay at the bottom with a 
list of 12 deg. ; but as she was a sister ship to the 
K6énig Albert, the men were by this time familiar 
| with her internal arrangements, and the salvage was 
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correspondingly easier. The Friedrich der Grosse 
followed in 1937, and at the present time the salvors 
are engaged on the Grosser Kurfiirst, which they 
hope to raise during the spring of this year. 








CONDENSATION IN CARGO SPACES. 


Tue discussions which have taken place in recent 
years on the shortcomings of wooden hatch covers 
may, perhaps, have conveyed an impression that 
damage to cargo by water is caused principally by 
leakage through defective coverings. The total 
quantity of water which penetrates into cargo 
holds and “tween deck spaces by this means, 
however, is only a small fraction of that which 
enters as moisture contained in the cargo itself, 
or is subsequently introduced as vapour in the 
ordinary course of ventilation. Comparatively 
few of the many materials which may constitute 
cargo on board ship are initially perfectly dry or 
can be depended upon to remain so if subjected to 
changes of temperature. The atmosphere at sea is 
normally damp and is often characterised by a high 
humidity for prolonged periods, and the hygro- 
scopic nature of some of the substances most 
commonly to be found in ships’ holds may result in 
the absorption of large quantities of water vapour 
even under conditions apparently free from con- 
siderations of dew-point. 

That the phenomenon commonly, though quite 
erroneously, known as “ ship’s sweat ” is of too com- 
plex a nature to be controllable by such simple 
means as regulating the natural-draft ventilation 
was the main theme of a lecture given by Mr. 8S. J. 
Duly, M.A., at the Royal Society of Arts on Janu- 
ary 26. As the author commented, it is the cargo 
which sweats, although he considered that the 
amount of damage directly attributable to the 
condensation of moisture from the ventilating air 
was less: than might be suggested by observed 
differences of dew-points and cargo temperatures. 
The reason is two-fold. In the case of general 
cargo, closely stowed, the gentle air currents pro- 
duced by the ordinary type of cowl ventilator flow 
over the top of the cargo, but have little opportunity 
and insufficient force to percolate through the 
mass, especially in lower holds ; and in the case of 
many bulk cargoes, such as wheat, the outer layers 
absorb the moisture and the air which penetrates 
beyond these layers is dried toa point at which it no 
longer loses water. An experiment with wheat, 
having an initial moisture content of 12-3 per cent., 
at a temperature of 12-5 deg. C., contained in a 
tube 18 in. in length and of 2 in. bore, through which 
was passed air with an initial humidity of 98 per 
cent., showed that, even after 17 hours, the air 
issuing from the other end of the tube had a relative 
humidity of only 52 per cent. At such a humidity 
there is practical equilibrium between the moisture 
percentage of the air and the wheat; the wheat 
does not tend to dry out, nor does the air give up 
any further moisture to the grain. Other cargoes 
behave similarly, with appropriate variations in the 
quantitative values, indicating that each unit or 
parcel of cargo creates in its vicinity what the author 
termed its “‘ storage atmosphere,” which remains 
relatively stable in normal circumstances. 

The problem of sweating becomes acute when the 
moisture content is caused to evaporate by a rise 
in temperature, and this may result with cargoes 
such as grain, and many other commodities, even 
when they are commercially “dry.” The amount 
of exuded moisture may be extremely minute, 
expressed as a proportion of the total weight of the 
consignment, but yet sufficient to raise the humidity 
of the interstitial atmosphere by a considerable 
percentage. As an instance, Mr. Duly estimated 
that the weight of moisture driven out of a dry 
wheat, kept in a closed compartment, by a tempera- 
ture rise of 20 deg. C (36 deg. F.) would be no more 
than four parts per million, but this, taken up 
instantly by the storage atmosphere, would increase 
its proportionate saturation by from 11 per cent. to 
12 per cent. 

The transfer of a saturated atmosphere, by well- 
intentioned but too-liberal ventilating, to some 
other part of the hold or of the ship, where the 
temperature is even slightly less, inevitably causes 


some of the vapour content to be precipitated as | that the latter had not progressed so far. 


moisture, which subsequent inquiry may find some 
difficulty in attributing to its true source. 

Bulk stowage is to a great extent a safeguard 
against condensation, the outer layers protecting 
the inner mass as indicated by the experiment 
previously mentioned. For the protection of general 
cargo, variously stowed and with all its manifold 
possible constituents, Mr. Duly could only suggest 
a broad outline of the tactics to be adopted. The 
shipbuilder should endeavour to construct a vessel 
with no warm surfaces in potential contact with 
cargo, by arranging an adequate provision of insu- 
lators such as cofferdams and cleading. No steam 
pipes should be carried through the shaft-tunnel. 
Artificially cold surfaces within the ship should be 
avoided or their effect guarded against by careful 
location and proper covering, with particular 
attention to the cooling effect they may have on 
cargo stowed, perhaps, in an adjacent hold. Only 
with a uniformly cool ship and a dry cargo, Mr. Duly 
concluded, could the avoidance of condensation be 
reasonably assured by careful readings of the cargo 
temperature and the dew-point of the air, and a 
suspension of ventilation whenever the dew-point 
exceeded the temperature of the holds. 











NOTES. 
Tue British CoMPRESSED AIR SOCIETY. 


Last winter the British Compressed Air Society 
ventured upon its first dinner, and the occasion 
proving highly successful, it was decided to repeat it. 
Accordingly, on Wednesday of last week, members 
and guests in increased numbers had the pleasure 
of enjoying an evening which was, if anything, 
more successful than the first. In the regrettable 
absence, under medical advice, of the president, 
Mr. J. L. Holman, the chair was taken, as last year, 
by Mr. E. Lacy-Hulbert. The principal guest, to 
whom the toast of “The British Compressed Air 
Industry,” was confided, was Lieut.-Col. Lord 
| Dudley Gordon, D.S.0., who said that he was 
pleased that the toast referred to the industry 
and not merely to the Society, for that body worked 
for the industry as a whole and not only for its 
members. He had often been asked what was to be 
gained by joining such a body. His reply had been 
that no direct financial return would be secured, but 
if firms did not join, they would still ultimately 
have the advantage of the benefits secured by the 
work and goodwill of other people. It was for 
people to decide whether such an attitude satisfied 
them. He was struck by the fact that the Society 
had been formed as a result of a suggestion of the 
Government that the firms of the industry should 
get together. There was a lesson for all in that, 
as they were faced more and more by an increasing 
measure of Government control. In difficult times 
people expected the Government to come to their 
aid, but that could not be expected without some 
measure of Government control; it was also 
dependent upon them putting their own house in 
order. He noted with pleasure the work done by 
the Society in the matter of standardisation, in 
which they had achieved far more than had been 
accomplished in his own industry, in which terms, 
&c., still had different meanings in different countries. 
The success of the Society showed how much it had 
been needed, but there was a danger of over multi- 
plication of such bodies, and he suggested that 
possibly sometime in the future when they had 
|become thoroughly consolidated and their work 
established, they might suitably consider coming 
into the British Engineers’ Association as one of its 
specialised groups, while, of course, the British 
Engineers’ Association itself was associated with 
the Federation of British Industries, which watched 
over the interests of all the industrial activities of 
the country. This toast was replied to by Mr. F. 
| Hills, vice-president, who pointed out that much of 
the success of their Society was due to their energetic 
secretary, Mr. A. Vincent Clarke. Although first 
formed for trade purposes, it had perhaps drifted 
rather away from this and on to the technical side, 
with a view to educating purchasers, &c., rather 
than the regulation of trade, prices, and so on. 
They led the world in standards and testing, and 
reference to the work of other countries showed 
They 











published reliable figures for air consumption of 
tools, &c., and these were considered abroad to be 
of great value. The chairman, in calling upon 
Sir William Reavell to propose the toast of “‘ The 
Guests,” reminded those present of Sir William’s 
very long association with the compressed-air indus- 
try, and congratulated both him and themselves 
on the honour recently conferred upon him. Sir 
William made the basis of his remarks the rather 
unusual point of what the guests thought of the 
Society rather than vice versa, and Mr. M. W. 
Donald, 0.B.E., of the Board of Trade, replied. The 
health of the chairman, proposed by Mr. E. C. 
Dunkerton, and suitably replied to by Mr. E. Lacy- 
Hulbert, brought the function to a close. 


THE SaFety or Youna INDUSTRIAL WORKERS. 


About 425,000 boys and 475,000 girls between the 
ages of 14 and 18 are employed in the factories of 
Great Britain, the work performed ranging from 
running errands to operating dangerous machines, 
like power presses and circular saws. During 1935 
4,352 accidents occurred among the male young 
persons per 100,000 persons employed, and though 
the rate for females was lower, in both cases it was 
largely in excess of that for adults. The seriousness 
of the position, for it can be described by no other 
word, led to the formation of a joint committee of 
the Home Office and the Confederation of Employers’ 
Organisations to consider the matter. The result 
was that a memorandum was issued containing a 
list of suggested measures for the better safety 
training of juveniles. This important matter has 
now been carried a step further by the National 
Safety First Association, Terminal House, Grosvenor- 
gardens, London, 8.W.1, who have published a 
pamphlet entitled Starting Young Workers Safely 
in Industry. This pamphlet, the price of which 
is 9d., discusses in detail such matters as the selection 
and placing of juveniles, preliminary instruction, the 
issue of rule books, supervision, limitation of employ- 
ment to processes where there is a minimum of 
danger, lecture courses, and incentives to safe 
working. We understand that all the methods 
described are actually being put into practice by 
one or other of the Association’s member firms ; 
the second half of the pamphlet, in fact, consists 
entirely of firms’ own accounts of their schemes. 
In this way it is hoped that not only will the juvenile 
entirely of such firm’s own accounts of their schemes. 
rate, but also the adult accident rate be reduced 
owing to the effect of the better training in early 
years. The information given is well worthy of 
study, and, as Sir Duncan Wilson says in his intro- 
duction, it is the duty of every employer to ask 
himself whether he is doing all he can for the safety 
of his young workers, and, if not, to adopt such 
practices as seem most appropriate to his individual 
needs without delay. 





Moror Roaps In GERMANY. 


It may be recalled that in September last, a 
| delegation from this country, made up of Members 
of Parliament, county surveyors and others 
interested in road construction and design, visited 
Germany for the purpose of examining the new 
system of Autobahnen. A preliminary report* on 
the visit, prepared by Professor R. G. H. Clements, 
was issued in December last, and a second and final 
reportt has just been issued. The two reports 
constitute a detailed and valuable record of the 
new system, and may be studied with advantage 
by all who are concerned with road development 
in this country. A full description is given of the 
Autobahnen, including details of their design, safety 
features, construction, and their relation to road 
policy in the country. Detailed particulars are 
also given of traffic conditions and the growth of 
motor vehicles in comparison with other countries 
and the financial aspect of the new road system is 
dealt with. Due consideration is further given to such 
points as esthetic considerations and the accident 
factor. The question of immediate interest, in view 
of the increasing congestion on the roads of this 
country and the failure to achieve any appreciable 
reduction in accidents by the various safety measures 


German 





* The System of Motor Roads in Germany. 
Roads Delegation (1937), 120, Pall Mall, 8.W.1. 
_+ Report Upon the Visit of Inspection and Its Conelu- 





sions. German Roads Delegation (1937). 
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introduced, is the extent to which lessons applicable 
to our own roads can be learned from the German 
system. In this connection, the report sets out 
the advantages of the Autobahnen, and this is 
followed by the statement that these advantages 
apply with equal or greater force to traffic conditions 
in this country. These advantages have already 
been referred to in our columns, and while they | 
will not be disputed, it must be borne in mind that | 
the greater traffic density in this country, the | 
greater density of the population, the pre-existence 
of a relatively close network of roads, and the | 
higher costs of construction, all render the project 
of constructing an entirely new system of motor- 
ways more difficult in this country than in Germany. | 
The present policy of the Ministry of Transport 
appears to be to modernise existing roads rather 
than to construct special motorways, and although 
it is pointed out in the report that, during the last | 
fifteen years, four major road schemes have been | 
planned and constructed in virgin country, none | 
of these can strictly be classed as motorways, as 
they are open to all types of traffic. There can be 
little doubt that in the future, further entirely new | 
roads will have to be constructed, and putting 
aside the question of whether such new roads should 
be reserved exclusively for motor traffic, no exception | 
ean be taken to the opinion expressed in the reports | 
that a national scheme should be framed without | 
delay, as such a concrete scheme would form a 
more profitable basis for discussion than the wide 
variety of nebulous suggestions that have been 
put forward recently. 








| 
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Tue Lrverroo. ENGINEERING Society. 


Although not the seat of an extensive engineering 
manufacturing industry, Liverpool is none the less 
closely asscciated with many branches of engineering. | 
Her shipping industry brings her into touch with 
most sides of the profession, while in great construc- 
tional works she has many times led the way. 
In addition to seven miles of docks, the city has the 
pioneer overhead electric railway, while the electri- | 
fication of the Southport line pre-dated most of the 
suburban and urban electrifications of the country. 
The Mersey Railway tunnel, another early great 
engineering work, has recently been followed by 
the remarkable under-river road tunnel. The city, 
due to the influence of the late Mr. J. A. Brodie, | 
was a pioneer in modern road lay-out, while at the 
moment it is engaged in the construction of two 
cathedrals of such dimensions that they may well 
be described as engineering works of the first magni- 
tude. It is fitting that a city with an engineering 
record, of which this only is a very inadequate sum- | 
mary, should be represented by an engineering 
institution, and that that representation is firmly 
established appears to be affirmed by the fact that 
the Liverpool Engineering Society was founded in | 
1875, a date before most of the works we have men- 
tioned were carried out. Although Liverpool has a 
very miscellaneous range of manufactures, she is 
pre-eminently a seaport, and it was, accordingly, 
appropriate that, at the annual dinner of the Society, 
held at the Adelphi Hote! on January 27, the chair 
should be taken by a naval architect, Dr. A. M. Robb, 
the president. The dinner was a very successful 
function and was remarkable for the unusually high 
quality of the speeches delivered. The toast list 
was short. Lieut.-Colonel J. T. C. Moore-Brabazon, 
M.P., proposing “The Engineering Profession,” | 
pointed out that engineering now occupied a place | 
in everyday life very different from that of the past. 
The general public now knew something of engin- 
veering. He dated the change from the widespread 
use of the bicycle—all sorts of people now under- | 
stood the purpose of a spanner. The advent of the | 
motor car had completed the revolution. The 
industry had now a very wide front—every form of 
life was in its charge—and for the best progress all | 
branches must work together. In the sphere in 
which he was especially interested, that of the 
internal-combustion engine, what was now required 
was a lubricating oil which would stand much higher 
temperatures than anything now generally avail- 
able. Matters of this kind were linked up with} 
other branches of engineering, and scientific work | 
and research, both fundamental and applied, were | 
pointing the way to the solution of problems of this | 








| and motor tricycles enumerated in 1937 was 487,578, 


nature. Dr. Robb, replying to the toast, agreed | 
that engineers should keep in touch with the march | 
of physics, but as practical men they had to utilise | 
scientific knowledge in the state in which they 
found it. The remaining toast, that of “ The 
Guests,” was proposed by Mr. R. R. Butler. 
Speaking as a chemist, he supported Colonel Moore- 
Brabazon in his references to the importance of 
fundamental physical and chemical researches to 
the advance of the engineering profession ; he also, 
as a non-Liverpool man, paid a tribute to the 
important work being carried on by Liverpool in a 
difficult time. The Lord Mayor, who replied to this | 
toast, said that the city could be proud of its | 
achievements. He enumerated some of the great | 
works we have already mentioned, adding to them | 
the Clarence Dock power station and the new| 
Vyrnwy pipe line. 





REGISTRATION OF Private Cars In 1937. 
In a recent article on Taxation and the Motor 
Industry,* we referred to the marked increase in 
the number of cars of 9 h.p. and 10 h.p. licensed in 
this country. The latest figures available are given 
in a report on Mechanically-Propelled Vehicles 
Licensed Pursuant to the Road Act, 1920,¢ which 
has just been issued by the Ministry of Transport. 
A Table in this report shows the number of cars 
licensed in each horse-power group for the years 
1928, 1936 and 1937, and from this Table it appears 
that the number of cars rated at 10 h.p. or less 
increased from 190,791 in 1928 to 842,514 in 1936 
and 987,478 in 1937. There was thus an increase 
in this class of 417-6 per cent. as between 1928 and 
1937, and of 17-2 per cent. as between 1936 and 
1937. Other striking increases were one of 197-6) 
per cent. in the 26-30 h.p. class between 1928 and | 
1937, with an increase of 17-6 per cent. between | 
1936 and 1937, and an increase of 67-6 per cent. in 
the 16-20 h.p. class between 1928 and 1937, with | 
an increase of 0-04 per cent. between 1936 and 1937. | 
The only important decrease was in the 21-25 h.p. 
class, in which the number fell 31-2 per cent. | 
between 1928 and 1937, although even in this class | 
there was an increase of 5-6 per cent. last year. 
A particularly interesting fact brought out by the 
Table was that there was an increase of 23-5 per | 
cent. in cars of over 30 h.p. between 1936 and 1937, | 
this class showing the greatest increase for the year. 





| Although the figures as a whole tend to confirm the | 


conclusions reached in the article referred to, the | 
marked increase in cars of over 30 h.p. suggests | 
that a considerable potential luxury market exists | 
at the present time, which is capable of exploitation | 
without interfering with the market for the more 
popular-priced vehicles. We have commented in 
the past on the fact that the introduction of the low- 
priced small car must inevitably affect the motor- 
cycle market, and this view is strengthened by the 
motor-cycle registrations given in the report. Thus, 
it is stated that the total number of motor-cycles | 


a reduction of 18,201, or 3-6 per cent., compared | 
with 1936, and a reduction of 243,720, or 33-3 per 
cent., compared with the peak year of 1929. The 
falling off in the number of motor-cycles with a 
cylinder capacity not exceeding 250 c.c., was practi- 
cally negligible, being only 211, this figure further | 
tending to support the view that the falling off in 


competition of the smaller cars, since it would be | 
anticipated that the light-weight machines would 
be least affected by this competition. The decrease | 
in motor tricycles in use, which amounted to 2,790 | 


250-TON FLOATING CRANE FOR 
BREST NAVAL DOCKYARD. 


(Concluded from page 76.) 


CoNnTINUING our description of the floating crane 
constructed by Messrs. Demag A.G. for the French 
naval dockyard at Brest, we may now give some parti- 
culars of the mechanism for hoisting and slewing, and 
the method of control. For the general arrangement 
of the luffing gear reference may be made to Fig. 3, 
on Plate III, which accompanied the preceding portion 
of this article in our issue of January 21. As previously 
mentioned, the connection from the gear to the jib is 
by links from a crosshead working in vertical guides. 

The crosshead, which travels on four wheels, has a 
movement of about 58 ft. and is actuated by two vertical 
screws situated within the guide frame approximately 
23 ft. behind the central column. The horizontal bear- 
ings about which the jib rotates are 89 ft. above deck 
level and 20 ft. in front of the fixed tower. The centres 


| of the main 125-ton sheaves are 134 ft. 4 in. along the 
| jib from the bearings, the 20-ton crab having a further 


travel of 82 ft. beyond this point. For night work a 
floodlight is fitted beneath the crane-driver’s cab, 
which is the upper of the two small houses mounted on 
the revolving crane structure beneath the jib. 

The house containing the hoisting gears is on two 
levels, the upper accommodating the motors and winches 
for the main and auxiliary hoists, and the lower, on 
the same level as the concrete counterweight, containing 
two large storage drums on which the cable of the 
125-ton blocks is wound after leaving the hoisting 
drums. As each main hoisting rope is 2,890 ft. in 
length, a hoisting drum of sufficient capacity to store 
the surplus would be of inordinate size. The actual 


| hoisting is performed, therefore, and the working tension 


taken, on helically-grooved drums, 5 ft. 4 in. in dia- 
meter, and the rope leaving these drums, having only a 
slight tension upon it, can be wound in several super- 
imposed layers on storage drums only 5 ft. in diameter. 
In practice, up to six layers are carried on the storage 
drums, which are driven by chains from the extended 
third-reduction countershafts of the main hoisting 
mechanism. The drive is designed to impart a slight 
“ leading * action to the storage drum, to ensure that 
the rope is always taut, and it is automatically dis- 
connected in lowering, the hoisting gear then drawing 
the rope off the drum. 

Figs. 9 and 10, on the opposite page, are plans. 
respectively, of the main 125-ton hoisting winches 
and luffing gear, and the winches for the two 10-ton 
blocks and the 20-ton traveller. All of this machinery 
is on the upper floor of the house, the large hoists 
being nearer to the centre of the tower, as the drive 
to the two luffing screws is also taken from the main 
motors. These are two in number, of 95 h.p. each at 
500 r.p.m., and drive at opposite ends of a common 
first-motion shaft carrying a single pinion arranged to 
slide into engagement with either of two driven spur- 
wheels on the second-motion shaft. When the pinion 
engages with the left-hand and smaller of the two wheels, 
the power is transmitted through a spur reduction gear 
to a countershaft lying on the other side of the two 
motors, on which is, at each end, a sliding pinion 
driving on to a spur wheel constituting the third 
reduction. A fixed pinion on the third-reduction 
countershaft engages with the large spur wheels of 
two hoisting drums on which the rope is wound in 
helical grooves. The right-hand spur wheel of the two 
on the second-motion shaft provides a lower hoisting 
speed which, like the higher gear, can be used to drive 
either of the 125-ton hoists separately or the two 
together. 

The drive to the luffing gear is taken through a 
clutch and pinion on the second-motion shaft to a large 
spur-wheel mounted on a countershaft placed along 
the inboard wall of the house. Each end of the counter- 


the motor-cycle market is essentially due to the | Shaft carries a bevel gear driving a pinion which 


engages with a large horizontal gearwheel at the lower 
end of one of the vertical forged-stee] screws actuating. 
through spherically seated bronze nuts, the cross- 
head which, as previously mentioned, is guided by 
four wheels. The weight of the screws, and the 


in the year, is presumably in the light-delivery | vertical thrust, is taken on taper-roller bearings similar 
vehicle class, and indicates that tradespeople as a to that at the top of the central tower. The operation 
whole prefer the light four-wheeled van, a preference | of luffing, with a load of 250 tons, trom the extreme 
which is the opposite to that generally shown in radius of 60 ft. beyond the fenders to the inboard 
Continental countries. position, takes 4 minutes 50 seconds. and lowering 
through the same range takes 5 minutes 17 seconds. 
| With a load of 200 tons and the corresponding increase 
Junton Instrrution or Exctneers.—The Council of | of extreme radius to 74 ft., the times are, respectively, 
the Junior Institution of Engineers has awarded the | 7 minutes 28 seconds and 8 minutes. With a 150 tons 
Institution Gold Medal to Mr. A. P. Morris, the Institu- load the permissible radius is 92 ft., and the times 
thon Siver wees to red Ns my wes: beef taken are 10 minutes to luff and 11 minutes to lower. 
the Vickers Gold Medal anc rize to Mr. EB. Bb. Lockett, y 95 i s 
the Tookey Award to Mr. J. Duguid and the Dunn Medal | be -_ aehes yb dee ne my Ee eect bey 
to Mr. 8. J. Crispin. The awards are in respect of papers | “hygreter h : li bei then 102 ft 
and lectures delivered during last session. | the gearing, the maximum radius being then 102 It. 
: | beyond the fenders, the luffing and lowering times are. 
| respectively, 15 minutes 16 seconds, and 15 minutes 
| 17 seconds. Heavier loads than 624 tons on one main 














* See Enoinernrtne, vol. cxliv, page 747 (1937). 
t H.M. Stationery Office. [Price ls. net.) 
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hook, or 125 tons with the two hooks coupled, must 
be taken on the lower of the two gears. By means of 
the Ward-Leonard control, smaller loads than these 
maxima can be lifted at proportionately greater speeds. 
The actual speeds of hoisting on two hooks are, with 
250 tons, 56 in. per minute; with 200 tons, 60 in. 
per minute; and with 150 tons, 72 in. per minute. 
With 125 tons on one hook the speed is 111 in. per 
minute. The 20 tons traveller hoists at 33 ft. per 
minute, which can be increased, in effect, by running 
out the crab. The two 10-ton hooks have a hoisting 
speed of 45 ft. per minute. 

The first-reduction gear of the main hoisting winch 
runs in oil in a closed cast-iron gearcase, these relatively 
high-speed shafts being supported by ring-oiled split 
bearings. The other shafts, which run at lower speeds, 
are lubricated with grease. The cast-iron rope drums 
have hubs with gunmetal bushes and revolve on fixed 
axles of forged steel. Except the driving and first- 
motion shafts, all the shafts are fitted with brakes, 
lifted electro- magnetically, which prevent the rotation 
of any drives not actually in use. Thus, when a single 
125-ton block is in use, the other remains stationary. 
When both blocks are used, with or without the connec- 
ting beam carrying the 250-ton hook, the two gears 
are operated by the Ward-Leonard control, with the 
generators and motors in series, and as they are rigidly 





connected by the couplings, the two hooks cannot be 
raised or lowered unequally. The main ropes are 
48 mm. (about 2 in.) in diameter and consist of six 
strands, each containing 91 plough-steel wires 1-45 mm. 
in diameter, the breaking load being 126 tons per 
strand. The diameter of the rope sheaves, 5 ft. 4 in., 
is the same as that of the hoisting drums. To ensure 
even winding of the ropes on the storage drums, these 
are mounted on axially-movable carriages, auto- 
matically traversed by a chain mechanism by an 
amount equal to the rope diameter plus 2 mm., for 
each drum revolution. At the end of the traverse 
the motion is automatically reversed, so that the 
leading-on point on the drum is always vertically in 
line with the rope as it leaves the winding drum on 
the floor above. 

The winding gear for the 20-ton crab and the two 
10-ton blocks is situated in the rear half of the house, 
and is shown in plan in Fig. 10, the two outer drums 
being those of the 10-ton hoists. The motor which 
drives the 20-ton winch is of the same power and 
speed as those of the main hoists and operates both 
the hoisting and the travelling gears of the crab, 
either independently or together. The drive from the 
motor is taken through a first-reduction spur gear, 
enclosed in an oil-bath gearcase, to a countershaft 





carrying two pinions, driving spur wheels on two 


separate but co-axial shafts parallel with the first. 
The left-hand shaft in the di carries a pinion 
engaging with the large wheel at the end of the hoisting 
drum, and the right-hand shaft a pinion driving a 
similar spur wheel on the end of the travelling-ro 

drum. A clutch on the first countershaft enables the 
travelling drive to be engaged as desired. Brakes, 
similar to those on the main hoisting gear, control 
both motions independently, but they can also be 
checked together by a third brake mounted on the 





| motor coupling. The hoisting drum in this winch is 
| made long enough to accommodate the whole of the 
| rope in one layer on the helical groove, one end of the 
| rope being attached to the drum and the other, after 
passing through the double-purchase blocks, to the 
lerab. The travelling rope is virtually endless, both 
|ends being attached to the drum so that one winds 
| off as the other winds on when the crab is moved 
| along the jib. The jib-head sheave is supported in a 
spring housing to ensure a constant tension in the 
| travelling rope. The greatest radius of action is with 
the jib in the horizontal position, but the crab can be 
travelled in any position of the jib, the driving gear 
| being so designed that the hook cannot be brought in 
| close enough to foul the crab. The brake which holds 
| the crab stationary is interconnected with the coupling 
| in the travelling-rope drive, so as to be automatically 
lifted when the coupling is engaged, and vice versa. 

Two 50-h.p. motors, running at 540 r.p.m., are fitted 
to drive the 10-ton hoists, either being powerful enough 
to operate both hoists together. As in the former 
instances, the first-reduction gear is contained in a 
casing and lubricated by oil picked up by the large 
gearwheel from the sump. Each motor drives a 
countershaft, the two shat being in line and con- 
nected or disconnected by a clutch. A pinion on each 
countershaft engages with a spur wheel on the end of 
the corresponding rope drum. Brakes are fitted on 
the motor couplings and on either side of the clutch. 
One of the four main generators suffices to supply 
current to both motors simultaneously, the excitation 
current being reduced to 110 volts when only one 
motor is in operation. 

The slewing gear, which consists of two units, as 
shown in Fig. 11, mounted at the foot of the central 
supporting column of the crane, is operated by 50-h.p. 
motors identical with those of the 10-ton hoists, the 
motors being connected in series and supplied with 
current, under Ward-Leonard control, by one of the 
four main generators. A third gear, similar to the 
two driving gears, but without the motor and first- 
reduction worm drive, serves as a braking mechanism 
for the slewing motion, and is illustrated in Fig. 12. 
As previously mentioned, any tendency of the outer 
revolving column of the crane to oscillate laterally 
about the bearing at the top of the fixed tower is 
checked by a horizontal system of four rollers pressing 
against a ring which rotates with the crane. Above 
this ring, at a height of rather more than 9 ft. above 
the deck, are the two circles formed of rolled-steel 
angles, in which vertical pins are fitted to form a large 
lantern-ring, the driving pinions of the slewing gear 
engaging with the pins to rotate the crane. The 
slewing motors are arranged horizontally, and drive 
oil-lubricated worm gears contained in closed cast-iron 
housings. The worm wheel in each drive is mounted 
on a vertical shaft carrying at its lower end a pinion 
which engages with a gear wheel, forming the second 
reduction. The third and final reduction is similar, 
the driven shaft in this case carrying at its lower end 
the pinion which engages with the large lantern ring. 
A brake is mounted on the driven half of the coupling 
between the motor and the worm shaft, and is electri- 
cally held off while the motor is running, being auto- 
matically applied when current ceases to flow. A 
complete turn of the crane takes 13 minutes, the current 
consumption with a load of 250 tons, and in a moderate 
breeze, corresponding to a motor output of 18 h.p. 
This is well within the capacity of a single slewing 
motor, but a second motor is provided, partly as a 
stand-by, and also to ensure prompt starting with a 
full load against a wind pressure of about 7 Ib. per 
square foot. 

The worm of the reduction gear is of forged steel, 
and the worm wheel of phosphor bronze, both bei 
machine cut. The worm-shaft is supported at bo 
ends in ring-oiled bearings, and the axial thrust is 
taken on a ball thrust-bearing. To prevent overloadi 
when the slewing motion is suddenly started or stopped 
a spring-compressed friction coupling is incorpora 
the worm wheel and can be adjusted by means of a 
nut on the vertical shaft, which can be seen in Fig. 11. 
hw electromagnetic brake of the third gear is fitted 

lace of the worm-drive casing, as shown in Fig. 12 
and is controlled from the driver’s cab by an emergency 
push-button. This brake is applied so long as the 
crane is stationary in RF ranges of its 360 deg. 
sweep, and must by means of the push- 
button before any current can pass to the slewing 
motors, whatever the setting of the control apparatus. 

The control gear in the cab enables the driver to 
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start, stop and reverse the crane motors, couple the 
main winches with the luffing gear of the jib, and 
operate the crab travelling mechanism of the 20-ton 
winch, An indicator is fitted to show the radial 
position of the hooks and the corresponding maximum 
permissible loads, and another indicator shows the | 
position of the crab on its runway. The hoisting gears | 
are operated by a controller drum in the cab, connected | 
to two motor-operated change-over drums situated in 
the driving-gear house, each of which has seven settings 
in addition to the zero position. The first of these | 
connects the main motors of the two 125-ton blocks, | 
the second and third positions governing the motors 
independently of each other. The fourth controls the | 
motor of the 20-ton hoist ; the fifth the motors of the | 
two 10-ton hoists, and the sixth and seventh the same | 
motors separately. The selected setting is indicated | 
back, on a luminous panel, and the driver, by pressing | 
one of two buttons, for forward and reverse running | 
respectively, can then complete the electrical circuit 
through the controller drum to the appropriate motors | 
and generators. > 
Overload releases are incorporated in the circuits, | 
and safety contactors in the circuits of the brake- 
lifting magnets, so that the load cannot take charge 
if the overload releases cut out thé motors. An emer- 
gency push-button enables the driver to stop instantly 
any motor which happens to be working. The main 
controller drum has 15 switching positions, of which 
11 cover the normal speed range of the hoisting motors. 
The remaining four positions allow of fast winding 
with the hooks empty or only light loads, by weakening | 
the field current, but these cannot be brought into | 
use without first releasing a mechanical lock, to prevent | 
accidental connection when handling heavy loads. In| 
lowering, when the hoisting motors are working as | 
generators, the speed of the Diesel-driven generators | 
is governed by switching a return-current relay on to | 
resistances which provide a braking effect, this appa- 
ratus being placed in the driving-gear house. The 
telephone equipment, previously mentioned, is fitted | 
in the pilot-house. 
The structural materials employed for the crane, 
including the pontoon, have been indicated in the 
descriptions of the several parts, as also have been 
some of those used in the mechanism. In general it 
may be stated that all toothed wheels, travelling 
wheels and brake discs are of high-tensile cast steel, 
and all axles, shafts and pinions of forged open-hearth 
steel. The brake bands are wood-lined. Rope drums, 
sheaves, guide pulleys and bearings are of close-grained 
cast iron, and other parts of the mechanism of either 
cast or wrought iron. The gear teeth are machine cut. 
The journals of the luffing gear, the large journals of | 
the jib and similar highly-stressed parts are of forged 
steel of high tensile strength and elongation. The | 
structural parts are painted with two coats of red 
lead and two of grey oil paint, and the woodwork, 
where not polished, has three coats of oil and varnish. 
When completed the crane was subjected to tests of 
all motion work at a speed 10 per cent. in excess of 
the designed maximum ; and after all hooks had been 
tested at the rated loads, overload tests were applied, 
the main hooks supporting 333 tons for 15 minutes, 
and the 10-ton and 20-ton hoists, loads of one and a half 
times their respective ratings for the same length of 
time. The results of these tests, we understand, 
completely satisfied the specified requirements. 














THE LATE MR. W. H. 


1.8.0. 


We record, with regret, the death, on January 16, at 
St. Helier, Jersey, of Mr. Walter Henry Cobley, 1.8.0., 
who was in his 88th year. Mr. Cobley, who retired from 
the position of Superintending Engineer, Surveys and 
Construction, Natal Government Railways, some 
30 years ago, was the son of the late Mr. Walter Cobley, 
of Malvern, and was born on September 5, 1850. After 
receiving his general education at Christ’s College, 
Brecon, he became a pupil of Mr. Arthur Kinder, 
Cannon-street, London, E.C., in 1871, but in the follow- 
ing year, was articled to Mr. Alfred Williams, of West- 
minster, with whom he remained for two years. In 
July, 1874, Mr. Cobley entered tae Engineer's Depart- 
ment of the Taff Vale Railway, Cardiff. In January, 
1876, however, he was selected as one of the engineer- 
ing staff for the Natal Government Railways, by | 
Mr. George Berkley, Vice-President of the Institution of | 
Civil Engineers, and in the following month his appoint- 
ment as assistant engineer was confirmed by the | 
Secretary of State for the Colonies. After serving for 
a time as assistant to Mr. W. Ridley, Mr. Cobley was | 
appointed acting maintenance engineer in January, | 
1880, and promoted to the full rank in May, 1882. 
Further promotion to district engineer of construction 
came in 1883, when he was placed in charge of the 
Ladysmith extension. In August, 1887, he was appointed 
district engineer of maintenance and was finally pro- 
moted to the rank of superintending engineer of surveys 
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In the above diagrams the figures plotted for tin and copper are the official closing cash quotations 


of the London Metal Exchange, for “fine foreign ’’ and “ standard ” metal, respectively. 
for lead are for English metal, while those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Clevelard pig-iron. 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 


The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of 
The 


pig-iron prices are for East Coast hematite and Cleveland iron, both for No. 1 quality. The price of 
quicksilver is per bottle, the contents of which vary from 70 Ib. to 80 Ib., and the price of tin-plates is per 


standard box, but in all other cases the prices are per ton. 


Each vertical line in the diagrams represents 


a market day, and the horizontal lines represent 1/. each, except in the case of the diagram relating to 


tin-plates, in which they represent Is. each. 











and construction in 1897, which position he held for 
11 years, until he retired, in 1908. Mr. Cobley, who 
received the award of the Imperial Service Order in 
1903, was a former student of the Institution of Civil 
Engineers. He was elected an associate member on 
January 16, 1877, and transferred to the rank of 
member on May 6, 1890. 








REGISTRATION OF Motor VEHICLES IN GREAT BRITAIN. 

~The number of new motor cars, goods and other road 
vehicles registered in Great Britain in October, 1937, 
was 33,844, compared with 36,906 in October, 1936. 


Output oF Maxine Macuinery iw 1937.—On pages 9 
——— portions of our 

annual summary of outputs of marine machinery ; this 
we now conclude.—The propelling machinery of four ships 
was constructed in 1937, by Messrs. John Readhead 
and Sons, Limited, West Docks, South Shields. These com- 








prised the 5,800 i.h.p. engines of 8.8. Baltistan and the 
3,000 i.h.p. sets of the Tielbank, Testbank and Teviot- 
bank.—Eight dredgers and rockcutters were engined by 
Messrs. Lobnitz and Company, Limited, Renfrew. The 
aggregate i.h.p. was 9,200. The largest individual set 
was that for the suction dredger Blesbok, of 4,000 i-h.p. 
—Messrs. Wm. Simons and Company, Limited, Renfrew, 
constructed the engines for eight dredgers and hopper 
steamers. The total was 8,550 i.h.p., and included 
the 2,000-i.h.p. engines for a twin-screw drag suction 
hopper dredger.—Twenty-two ships were engined by 
Messrs. Harland and Wolff, Limited, at Belfast and Govan, 
Glasgow. The total i.h.p. was 161,505, and the largest 
sets comprised the 28,500 i-h.p. engines of the Capetown 
Castle and the 26,100 i.h.p. engines of the Arundel! Castle 
and the Windsor Castle.—Messrs. Yarrow and Company, 
Limited, Scotstoun, Glasgow, W.4, completed the 
engines of H.M. destroyers Isis and Ivanhoe, each set 
having a s.h.p. of 34,000. They have under construction 
the propelling machinery for H.M.SS. Widgeon, Jupiter, 
Kipling, and for five Greek destroyers, three of which 
are building abroad. 
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ENGINEERING PROBLEMS OF THE 
RIVER TRENT CATCHMENT BOARD.* 


By Watter H. Harz, M.Inst.C.E. 


Tue Catchment Area of the River Trent, which is 
shown in Fig. 1, covers a large portion of the ancient 
kingdom of Mercia, and is 2,578,539 acres (4,029 square 
miles) in extent. It comprises parts of the counties of 
Derby, Leicester, Lincoln-Kesteven, Lincoln-Lindsey, 
Nottingham, Rutland, Shropshire, Stafford, Warwick, 
Worcester and Yorkshire-West Riding, and includes 





| 


Fig.t. 









flows practically due north. All the main tributaries 
join the parent river above Nottingham, with the 
exception of the Idle, which discharges at West 
Stockwith, below Gainsborough. 

Apart from the River Derwent, which flows through 
a gorge of millstone grit in its length above Ambergate, 
the Trent and its tributaries flow through alluvial beds, 
composed of gravel, to the tidal reach in the vicinity of 
Torksey, where there is a fairly definite change to warp, 
which, in places, overlies clay. For the most part, the 
geological formation of the land contiguous to the 
valleys is the Keuper marl, while the flat alluvial peat 
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such important County Boroughs as Birmingham, 
Derby, Leicester, Nottingham and Stoke-on-Trent. 
The watershed line may roughly be described as 
having its northern limits at the Humber and in the 
Peak Districts, its western limits near the Western 
Staffordshire County Boundary, its southern limits 
extending from south of Birmingham to south of 
Leicester, and its eastern limits extending from the 
hill range which divides the valleys of the Trent and 
the Ancholme to Rutland. The River Trent rises in 
the northern environments of Stoke-on-Trent and 
follows a south-easterly course until it reaches its 
confluence with the River Tame, near Alrewas, when 
it changes to a north-easterly direction, and then from 
Newark to its outfall at Trent Falls, in the Humber, it 








* Lecture delivered before Section G of the British 
Association at Nottingham on Friday, September 3, 1937. 
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moors in the area of the Doncaster Drainage Districts 
are noteworthy. 

The River Trent is tidal from its outfall to Cromwell 
Lock, a length of 52 miles, and navigation by means of 
a series of locks extends as far as Sawley, a distance 
of 92 miles from the outfall, although a short length 
of the river, from Trent Bridge to Beeston Lock, is 
unnavigable and boats have to pass from one reach to 
the other via the Beeston Canal. Many weirs span 
the rivers in the Upper Reaches and serve mills for 
industrial purposes. 


Tue Lanp Dratnace Act or 1930. 


The control of the main rivers from a land drainage 
point of view is in the hands of the River Trent Catch- 
ment Board, which was set up under the Land Drainage 
Act of 1930, and commenced active duties in October, 
1931. The powers and duties of this and other Catch- 


ment Boards are set out in the Act, and need only be 
referred to very briefly in this lecture. The chief 
powers of the Board in respect of the ‘‘ main river ”’ 
are set out below under three heads (“ main river,” 
meaning the lengths of waterways of a total of 570 
miles, designated by the Ministry of Agriculture and 
Fisheries to be under the direct jurisdiction of the 
Catchment Board). 

(a) To maintain existing works (i.e., to cleanse, 
repair, or otherwise maintain in a due state of efficiency 
any existing watercourse or drainage works). 

(b) To improve any existing works (i.e., to deepen, 
widen, straighten or otherwise improve any existing 
watercourse or remove mill, dam, weir or other obstruc- 
tions to watercourses or raise, widen or otherwise 
improve any existing drainage work). 

(c) To construct new works (i.e., to make any new 
| watercourse or drainage work or erect any machinery, 
or do any other act required for the drainage of the 
area comprised within the drainage district). 

The Act interprets “‘ drainage ” as including defence 
against water, irrigation, warping, and the supply of 
water. The Catchment Board’s activities, therefore, 
are by no means solely concerned with the voiding of 
flood waters to the sea and alleviating flooding, but 
require the conservancy of river water for all riparian 
interests, of which agriculture and industry are probably 
the most important. 





| THe Work oF THE River TRENT CATCHMENT 
Boarp. 


Maintenance.—Apart from sundry works carried out 
and maintained by certain existing Internal Drainage 
Authorities and County Borough Councils, there was 
no organisation of works for the Board to inherit, and 
a preliminary survey of the area indicated that, under 
the heading of maintenance, a considerable amount of 
pioneer work, viz., tree clearing, removal of shoals, 
and the reinstatement of flood banks, was necessary. 
It was also manifest that a complete hydraulic survey 
would have to be put in hand in order to prepare 
comprehensive schemes of flood alleviation. 

The general] theoretical conception of river works is 
to commence at the outfall and proceed upwards, but 
in practice, and particularly in respect of large river 
systems such as the Trent, this principle need not be 
applied because the requirements for land drainage in 
the different districts are so variable. For instance, 
obstructive trees and extensive shoal formations in 
the Upper Reaches caused persistent water-logging and 
minor flooding of the adjacent lands (both of which 
were avoidable) by enhancement of normal river level. 
The removal of such obstructions has had a beneficial 
** Jocal” effect, without adversely affecting conditions 
below. Derelict weirs, with neglected and unwork- 
able sluices, merely cause the water to mount up and 
discharge in a series of steps. By improvements to the 
discharge capacities of such weirs, the water is passed 
through at a lower level. Neglected flood banks are 
a continual source of danger when exposed to water 
pressure, and the failure of one weak section in an 
otherwise good bank renders the service of the whole 
bank impotent against fluvial flood or tidal inundation. 

The first work actually carried out by the Board 
was the reinstatement of the Cottam (Laneham Dis- 
trict) flood bank, following its failure during the great 
flood in May, 1932, when some 150,000 acres of land 
and many urban districts were badly flooded, while 
the total area which can be said to have been affected 
by the flood reached approximately 374,000 acres. 
Although it cannot be said that this particular bank 
had been neglected, it was found that the material 
composing the bank was largely of a dry and sandy 
nature and unsuitable to withstand extreme water 
pressure. Flood bank maintenance is difficult in this 
respect, in that its weakness is not always apparent ; 
moreover, it is frequently difficult to obtain suitable 
material in localities where many lengths of flood 

uire attention. Particularly erous are 
flood banks which have been constructed close to, or 
upon, the natural river bank, and there were many 
instances of such banks where erosion had all but eaten 
away the entire bank. 

In view of the urgent need for extensive flood bank 
repairs, the work of strengthening and reinstatement 
continued unbroken, following the completion of the 
Cottam Bank, while of the other forms of general 
maintenance, tree clearing and removal of shoals were 
“seengpoae operations. The pioneer work has now 

n completed, and maintenance is confined to weed 
cutting, bank mowing, and the like. Improvement to 
channels by dredging, reinstatement of flood banks and 
all works of a permanent nature have been merged 
into a comprehensive scheme of flood alleviation, which 
will be referred to later. 

The Board early decided to carry out as much work 
as possible by direct administration, and to that end 
works organisations have been set up which divide 
the Catchment Area into three divisions, namely :— 
(1) The Northern Area Division, comprising the tidal 





reach of the River Trent and all main channels 
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discharging therein. (2) The Home Area Division, 
comprising the River Trent from Cromwell Lock to 
Burton-on-Trent, together with the Rivers Soar, 
Erewash and Derwent. (3) The Southern Area 


Division, which includes the remainder of the main | 


channels, viz., the Upper Reaches of the River Trent 
and the Rivers Dove, Churnet, Blithe, Tame. Cole. 
Anker, Blythe, Mease, Sow and Penk. 

The works in the Northern and Southern Areas are 
under the immediate control of divisional engineers, 
while the Home Area is directly controlled from the 
head office at Nottingham. The necessary plant for 
the work is considerable, and comprises 18 excavators, 


73 floating craft, ranging from a large grab dredger to | 


weeding punts, locomotives, tips and rails, pile drivers, 
pumps and other appliances. Workshops have been 
constructed at Owston Ferry and Elford, where all 
running repairs and overhauls of excavators and other 
machinery are carried out, and where much of the 
plant, as, for example, hand trucks, weeding punts 
and wheelbarrows, are made. The labour strength is 
approximately 500 men, including such tradesmen as 
carpenters, smiths and bricklayers. 

The relative merits of works by direct administration 
and contract might well form the subject of a dis 
cussion in itself, but the Board are satisfied that for 
river works in general, where “ tide and time wait for 
no man,”’ it is definitely more economical and con 
venient to carry out the works by direct administration. 
Moreover, it is essential to have organised mobile 
gangs at instant command to deal with the many 
emergencies which must indubitably arise in flood 


times, and only specialised work of an intermittent | 


character is regarded as suitable for contract work. 
The following statistics record the extent of certain 
of the Board’s works since 1932 : 


500 miles of 
banks. 
Flood banks reconstructed and raised 48 miles. 
New flood banks constructed 5 
Len -th of rivers regraded and re-sectioned 
an! from which shoals have been re- 


Crees cleared 


moved by excavators . - 55 
Length of rivers from which shoals have 
been removed by hand 20 


material 


~~ quantity of 
r redged 700,000 tons 
The Comprehensive Scheme.—The organisation for 


maintenance work having been established, it became 
possible to consider the preparation of a comprehensive 
scheme of flood alleviation. A complete hydraulic 
survey of the river systems was therefore put in hand, 
which included not only actual soundings but sections 
of all the lands subject to flooding, and also the com- 
putation of a mass of data pertinent to the problems 
involved, including rainfall statistics, ratios of run- 
offs, flood levels, computed river discharges and tidal 
observations. The first intention was to make a 


systematic survey of the whole of the main river, | 


but the lessons learned as the survey progressed 
enabled certain postulates to be laid down which 
dictated a change in the original programme. These 
can be summarised as follows :—(a) That the area on 
the left bank of the River Trent lying between Mans- 
field and the River Humber is a distinct problem. 
(6) That the area on the right bank of the River Trent 


between Gainsborough and the River Humber is also | 


a distinct problem. (c) That to accommodate the 
highest ascertained floods would require between two 
and three times the present river capacities, and, 
therefore, the complete prevention of floods is a 
practical and economic impossibility. (d) That certain 
areas of land, least subject to damage from floods, must 
be selected for flooding and used as “ washlands”’ by 
arrangement with all .ffected parties, controlled 
flooding being thereby achieved. (e) That urban areas 
should receive special consideration for protection 
against flooding. 

When it is realised that the lands which discharge 
into the lower tidal reach of the Trent are as low lying 
as 2-0 O.D., compared with a High Spring-Tide Level 
of 18-0 O.D., and that the effect of “ fresh” on the 
ebb-tide levels enhances them to such a degree that the 

inting doors of the drainage channels cannot open 
‘or periods of days, it will at cnce be appreciated that 


gravity discharges from these lands are not possible | 
if they are to be preserved from floods and water | 


logging. The Isle of Axholme area, which presented 
the greatest difficulties in this respect, was therefore 
closely studied, so that once more this area, made 
famous by the works carried out by the great Dutch 
engineer, Vermuyden, in the reign of King Charles I, 
came under review. Even a brief incursion into the 
most interesting history of this area is not possible 
here, and, perhaps when all is said, the engineer is 


more concerned with the problem as it stands today | 


eather than its history. Resulting from a careful study, 
the Keadby Pumping Scheme was evolved and has 
now commenced ; it will be described later. 

The total estimated cost of the comprehensive 
scheme is 2} million pounds, towards which the 








RIVER TRENT CONSERVATION WORKS. 


MR. W. H. HAILE, M.INST.C.E., CHIEF ENGINEER TO THE CATCHMENT BOARD. 




















Laytne TurF Bricks on River BANK. 


Fig. 8. 
|Government are making a contribution in the first | design a channel which would have its outfall at the 
| instance of 30 per cent. on works of 1 million pounds | mouth of the Trent, where “ fresh ” has no influence on 
expenditure, which will take some seven years to ebb-tide levels. This was found to be impracticable, as 
complete. The Board is levying an annual precept | the fall would be insufficient, while no adequate provi- 
of 1}d. in the pound on its constituent authorities for| sion could be made for future mining subsidence. 
this period in order to pay for the works out of revenue, | A pumping scheme was therefore the only solution. 

such works comprising the following principal items:—| Qwing to the physical characteristics of the area, it 








Estimated was found uneconomical to provide a pumping station 
Expenditure | at Keadby—the lowest practical point of discharge 

Work of First with a suction level sufficiently low adequately to 

| a | drain the whole of the area of 90,000 acres. Alter- 

€ ’ | natively, the provision of a pumping station in the 

1. Keadby Pumping Scheme 250,000 | middle of the area with high-level channels discharging 

| 2. River Trent Stoning 150,000 |into the Trent, was ruled out, owing to the excessive 

| 3. Rivers Idle and Ryton 40,000 | height of the banks which would be necessary. 

4. Upper Reaches 150,000 | The scheme finally evolved can be divided into three 

| 5. Other works 362,380 | parts :—(1) The re-organisation of the Internal Drain- 

952.380 | age Districts and the improvement of drainage in the 

5 per cent. Administration 47,620 | low-lying areas by the provision of subsidiary pumping 

b stations. (2) The provision of a pumping station a 

1,000,000 | Snow Sewer to deal with the southern part of the area. 


— |(3) The regrading and resectioning of the drains to 
f| ensure that they will be capable of carrying the esti- 
mated flows. (4) The provision of a pumping station 
at Keadby to deal with the final discharge from the 


It is not possible to give a detailed explanation o 
all the works, but the Keadby Pumping Scheme ond | 
the River Trent Stoning works warrant some considera- J ‘ 
tion. | major portion of the area. 

Keadby Pumping Scheme.—The lowest land is to be| Part I. Subsidiary Pumping Stations.—The question 
|found some considerable distance inland from the | of Internal Drainage Districts is ore of administration, 

River Trent, and it has already been explained why | and need not be considered, but mention should be 
|a gravity discharge from the drainage channels is not | made of two existing pumping stations, viz., Bull 
possible under adverse conditions. Following a com-| Hassocks and Dirtness, both controlled by the Hat- 
| plete cross-country survey, an attempt was made to | field Chase Corporation, which will continue to be used 
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MR. W. H. HAILE, M.INST.C.E., 


CHIEF ENGINEER TO THE CATCHMENT BOARD. 

















Perot? wopyxo to ee ae 
sore sit ys he vatiiogage! end 


are dnd. shove 


eri 


tae 
pioty 








Fic. 10. Benp on River [pLEe wirn Back-Frmuimse CoMPLeETED. 


in the scheme. A further four stations will be erected 
at salient places to save distinct drainage units and 
the complement of internal stations is listed as follows:— 


Area. 

Acres. 
1. Snow Sewer (separate outfall) ... 8,550 
2. Dirtness (existing) - 8,200 
3. Bull Hassocks (existing) 9,000 
4. Candy Farm are a 5,450 
5. Tunnel Pits neil 3,500 
6. Goodcop ie oan us 8,350 
Part Il. Improvement to Main Drains.—In the 


absence of records of flood flows prior to a semi-major 
flood in 1933, it was found necessary to depend to a 
large extent on estimated flood flows, but from records 
taken in 1933 and a study of certain pumping records 
a figure of 14 cusecs per 1,000 acres was considered 
a reasonable estimate for all lowlands, and 30 cusecs 
per 1,000 acres for the steep portions of certain high- 
lands, On this basis the main channels discharging 
at Keadby have been designed for a total flood flow of 
1,140 cusecs. Of these, the River Torne is a partially 
natural stream, the others, namely, the Hatfield 
Waste Drain, the Folly, South Engine Drain and 
North Engine Drain, being artificial. 

At the present time, the Hatfield Waste Drain and 
the two Engine Drains run in parallel lines (known as 
the three rivers), from Pilfrey to their respective 
independent outfalls at Keadby ; the River Torne has 
two outfalls at Althorpe, a distance of 1} miles above 
Keadby ; the Folly has an independent outfall at 





Derrythorpe, a short distance above Althorpe. It is 
intended to unite all these drains into three rivers at 
Pilfrey with a final single forebay feeding the suction 
flumes of the Keadby Pumping Station. Work of 
regrading and resectioning is proceeding. 

Part III. The Keadby Pumping Station.—In any 
pumping scheme it is obviously desirable that provision 
should be made for as much gravity discharge as 
vessible. and by studies of certain pumping stations the 
catchments of which are similar in nature to that of the 
area under consideration, and the effect of tides, it was 
computed that an annual pumping of 1,000 hours at 
an average of 400 cusecs with a maximum capacity of 
1,140 cusecs would represent a fair basis upon which 
to design the station. 

The question of maximum suction level also called 
for consideration, together with the degree of storage 
which could be allowed in order to avoid, as far as 
possible, pumping at maximum heads, The safe 
storage level has been fixed at 3.0 O.D., and the 
probable maximum spring-tide level at 18-5 O.D., 
while the normal suction level is fixed at 2-0 O.D., 
with provision for a level of — 2-0 O.D. if required. 

The type of pumps and prime movers then engaged 
attention, but time will not permit an account of the 
arguments on the respective merits of the types 
which came under review, or the respective merits of 
electricity and Diesel engines as prime movers. 
Bearing in mind that seven interconnected variables 
had to be taken into account, viz., tidal variation, 
channel-level variation. channel-storage capacity, pump 
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| Speed, discharge, brake horse-power and efficiency, it 
will be appreciated that much time and thought had 
to be given before a final decision was made, 

The pumps finally decided upon, and a contract. for 
| which been given to Messrs. Gwynnes, the main 
| contractors for machinery, consist of six 60-in. 
| horizontal mixed-flow pumps. The prime movers 
| consist of six horizontal 420-h.p. Diesel engines to 
| be supplied by Messrs.. Crossley Premier, acting as 

sub-contractors to Messrs. Gwynnes. 

The station building itself will be of reinforced 
| concrete of a hinged portal frame design with cast- 

in-situ reinforced-concrete foundation piling. Butter- 
| fly disc valves will be provided immediately in front of 
| the pumps, while flap gates will be provided at the 
flume outfalls to prevent tidal ingress and the deposit 
of warp. These flap gates, which will be provided 
by Messrs, Blakeborough, have been designed so that 
they can be lifted when the pumps are in operation to 
reduce the loss of head and avoid possible damage by 
back flow. 
| Gravity discharge has been allowed for by a series 
| of by-pass channels which converge into the main 
outlet flumes with suitable controlling valves. The 
headwall will be of reinforced concrete, and a concrete 
apron 10 ft. in width will prevent scour below the 
gates, steel piling being carried beyond the two ends 
to act as a toe to maintain the banks on either side 
The description of this scheme, although, perhaps, 
brief beyond its merits and interest, will, it is hoped, 
be sufficient to give a general idea of the further stage 
reached in dealing with this historic area. 

River Trent Stoning.—This work is now being carried 
out in the lower tidal reach of the river, and consiste 
of the construction of half-tide walls composed of ladle- 
cooled slag with a foundation of chalk under low-tide 
level, carefully aligned to reclaim the erosion at concave 
bends and to maintain the regime of the river. As 
the walls are completed, warping, assisted by rubble 
filling, takes place, forming a raised foreshore extending 
to the bank foot. Fig. 2, page 131, shows a section 
of this work, The low-tide chalk foundation will be 
noticed on the right, surmounted by the half-tide slag 
wall, built to enclose the foreshore area filled by warp- 
ing. Fig. 3, on Plate VII, shows a slag wall under con- 
struction at Kelfield Rack, while Fig. 4 shows the 
groynes used in certain places for warp retention. Figs. 
5 and 6, Plate VII, show the finished work, the former 
showing the new foreshore built up at West Butterick, 
and the latter a bend at Ladycroft. The approximate 
quantities of material which will be used to safeguard 
all vulnerable lengths in the 26 miles of river concerned 
are :—Chalk for foundations, 144,000 tons; walling 
slag above low-tide level, 96,000 tons; waste stone 
| filling and cross groins, 48,000 tons. 
| Under the same head is included the reconstruction 
and raising of flood embankments, which will thus rest 

upon permanent stabilised banks and form safe barriers 

against tidal inundations. Experience has proved that 
the flood banks must be maintained at a minimum 
height of 19-0 O.D. In this respect, it is interesting 
to note that four exceptionally high tides have been 
experienced in the past three years which have reached 
levels of over 18-0 O.D., and when it is pointed out 
that at the time of taking over there were many miles 
of bank below this level, with a minimum of 17 ft. 4 in., 
it will be realised that the policy employed has saved 
tidal inundations of a disastrous character. 

The method of forming the flood banks is interesting, 
in that they are built up in a casing of turf bricks, 
which are cut out from the Board's 10-acre cultivated 
turf farm, the cores being well rammed, with power 
rammers. The special turf grown for this work is 
seen being cut in Fig. 7, on the opposite page, a very 
close, well-rooted texture being secured. Fig. 8 shows the 
process of putting the bricks in place to form a casing to 
a bank, The casings actually form some 10 per cent. of 
the cube of the banks, and, due to eciaiitiae of the 
bricks, the surface quickly becomes knitted with close 
grass, and thus forms a strong face to withstand tidal- 
wave action. It should be added that great import- 
ance is attached to the close cutting of grass on flood 
embankments in order to encourage a strong close 
growth and maintain a hard surface. 

Rivers Idle and Ryton.—The River Idle, with its 
tributary the Ryton, flows into the tidal reach of 
the Trent at West Stockwith, and drains a catch- 
ment area of 320 square miles through a wide expanse 
of flat country. It is non-tidal to Misterton Soss, 
a mile upstream from the confluence, where old timber 
pointing doors with sill levels at 4-2 O.D. prevent 
the ingress of the tide. An important feature of the 
scheme is the substitution for these doors of a lift 
sluice at the confluence with a sill level of — 1-0 O.D., 
thereby rendering it possible to have a greatly improved 
river bed gradient. Generally, the scheme comprises 
the regrading of the channel and resectioning—either 
by widening or narrowing—and the setting back of 
flood embankments in order to accommodate and 
control the flood waters. Ancillary work consiste of 
protecting the concave bends by laced piling—an 























134 


economical form of protection consisting of tied stakes 

and threaded willows, the ends of which are embedded | 
in the bank soil and thus preserved. Fig. 9, page 133, 

shows laced piling on the Idle, and Fig. 10 the same 

piece of work at a later stage with the area behind the 

piling filled in and sodded. 

Upper Reaches.—The sum allocated to this item is a 
specified proportion of the total amount available in | 

first instalment, and comprises special flood-alle- 
viation works for the protection ef Stoke-on-Trent, 
Tamworth and Long Eaton, and regrading and re- 
sectioning of rivers where most needed. It is not 
intended to prevent the flooding of limited valleys where | 
the duration of flooding is short and harmless, and, 
therefore, where conditions will permit, it is intended 
to take advantage of the natural functioning of wash- 
lands 

Other Works.—These comprise the carrying out of 
works, as far as money is available, in the River Trent 
from the tidal reach upwards, and no definite plans 
have yet been completed. In general, it may be said | 
that the basis of the schemes is to interfere, as little 
as possible, with Nature, to preserve, as far as possible, 
a strictly limited sectional area of discharge in all 
rivers so that the maximum velocity of scour under 
normal conditions can be obtained, and to provide 
controlled areas to act as flood beds of the river. 

The foregoing works may be described as inter- 
dependent, and will constitute part of the Comprehen- 
sive Scheme. The remaining works are now being 
evolved, and the research methods adopted warrant 
attention. It will not be denied that the study of a 
Comprehensive Flood Alleviation Scheme of this 
magnitude is one of considerable difficulty, and it will 
probably be agreed that hydraulic formule are far 
too uncertain in their results to enable schemes to be 
prepared from calculations alone, and, therefore, the | 
preparation of the scheme is being studied by means | 
of working landscape models upon which the flood of | 
May, 1932, is reproduced. They enable a careful | 
study of this flood to be made, and schemes which 
comprise flood-relief channels, the setting back of | 


flood embankments, and so forth, can be built on the | 


models, and all the resultant effects of such proposed | composition and 
|appreciation of the adjustments necessary to allow 


works, both above and below, can be carefully studied 
and connoted. The hydraulic laboratory work can 
be said to form the foundation of the preparation of 
Hood-alleviation schemes, and the setae of this 
research work have demonstrated that working models 
are not only helpful in investigating flood problems, but 
are regarded as essential in the preparation of flood- 
alleviation schemes. 

A true perspective of the possible damage caused 
by flooding has to be maintained in the preparation of 
schemes. When it is pointed out that a major flood 
requires a channel between two and three times its 
present bank-full capacity for discharge purposes, it 
will be agreed that the avoidance of all flooding in all 
places is outside the realms of practical and economic 
considerations. 

In any event, a system of wholesale enlargement of 
river channels stands condemned on hydraulic grounds 
alone, because the normal scouring velocity of the 
*tream would be eliminated, a process of shoaling set 
up, and result in a series of rivers meandering within 
the enlarged river beds. Ordinary economic mainten- 
ance works could not, of course, cope with such a 
situation. 








THE CHOICE OF GAS FOR 
WELDING PURPOSES. 


Ly the modern development of gas-welding, more 
especially in connection with ferrous metals, a number 
of combustible gases have been employed in conjunction 
with the oxygen, which is principally relied upon to 
provide the necessary flame temperature. Of these, 
the chief is undoubtedly acetylene gas, but various 
factors, in different situations, may combine to influence 
the use of one or another of the alternatives. In 
districts where coal gas is relatively cheap, the fact 
that a supply is usually made available for lighting 
or heating in a workshop may lead to its adoption for 
this purpose also; and similar reagons have encouraged 
the use of natural gas where supplies are conveniently 
located. On the Continent, ax has been frequently 


noted in our accounts of the Paris Fair and other similar | 


exhibitions, methane and propane are extensively 
employed ; and ethylene and benzol are other sub- 
stitutes which are occasionally encountered. 

The selection of a suitable gas in particular circum- 
stances, while often based primarily on its availability 
and cost, together with the prime cost of equipment 
for storage and use, needs to be considered even more 


carefully from the heat-generation standpoint, when | 


the flame temperature required is as high as must be 
provided for the welding of ferrous metals. 
comparative data on this aspect of gas-welding practice, 
compiled recently by tlie Acetylene and Welding 
Consulting Bureau, Limited, of Grand Buildings, 
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Fig. 12. 


Trafalgar-square, London, W.C.2, indicate that many 
of the unsatisfactory welds sometimes experienced 
with these substitute gases are probably the result 
of the variations liable to be encountered in their 
calorific value, and _ insufficient 


for these variations. Taking the melting temperature 
of the metal at an average value of about 1,600 deg. C., 
it is evident that the combination of oxygen and any 
gas employed with it must be capable of maintaining a 
constant flame temperature considerably in excess 
|of this value, to compensate for the inevitable losses 
| of heat by radiation and conduction. The fact that 
more than half of the theoretical quantity of oxygen 
required to maintain the combustion is obtained 
from the surrounding atmosphere involves a further 
| reduction in flame temperature, for which compensation 
must be provided, so that the actual temperature of 
combustion must be of the order of 2,000 deg. C. 
to ensure satisfactory performance. 

It is axiomatic that any gas used for such a purpose 
must be constant in quality and chemical composition, 
and lack of uniformity in these respects probably 
accounts for a large portion of the unsatisfactory 
welds experienced with the substitute gases mentioned, 
|and the combinations of them that have been occa- | 
| sionally tried. For example, coal gas is a mixture | 
|of several gases, present in differing proportions in | 
different areas of supply, the calorific value varying from | 
560 B.Th.U. per cubic foot in London to only 280} 
| B.Th.U. in Nuneaton. The latter case is admittedly | 
exceptional, but a variation of 10 per cent. between 
the supplies in contiguous districts is not abnormal. 
The composition of town’s gas, also, is so complex 

by comparison with that of acetylene that uniformity 
| is difficult to attain even within the limits of a single 
supply system. 

The gas now supplied by most undertakings is a 
mixture of 75 per cent. to 80 per cent. of straight coal 
gas with 20 per cent. to 25 per cent. of carburetted 

water-gas. 


} 











An analysis of a straight coal gas of 520 
B.Th.U. calorific value per cubic foot, which may be 
taken as typical, showed hydrogen, 47 per cent. ; 
| methane, 27-5 per cent.; nitrogen, 10-5 per cent. ; 
carbon monoxide, 7-75 per cent.; carbon dioxide, 
and unsaturated hydrocarbons, 3-5 per cent. each ; 
}and oxygen, 0-25 per cent. A corresponding analysis 
| of a sample of acetylene gas obtained from a generator 
showed that impurities accounted for only 0-36 per 
cent., 99 -64 per cent. of the sample being pure acetylene. 
In general, however, it is insufficient heat, and varying 
flame characteristics, rather than the presence of 
harmful constituents, which limit the serviceability 


| steel, mild steel, and cast-iron, respectively. 





of coal gas for welding, in spite of the common impres- 
sion to the contrary. Sound welds have been made | 
with coal gas in steel up to } in. thick, but the deficient | 
calorific value usually restricts its economic application | 
to steel not exceeding 4 in. in thickness. The design | 
of a blow pipe to use coal gas must ensure very thorough | 
mixing, as the different constituents have different | 
rates of flame propagation and different oxygen | 
demands. All the flames mentioned, according to the | 





Test APPARATUS FOR LATHE. 


Bureau, with the exception of the oxy-acetylene 
flame, have temperatures below that at which water- 
vapour dissociates ; and as water-vapour is a product 
of the flame, some oxidation inevitably takes place 
when steel is welded by using a gas other than acetylene. 
The oxidation due to the flame itself can be overcome 
by thorough mixing and the use of an excess of com- 
bustible gas, but the oxidation due to atmospheric 
oxygen still remains. 

Various attempts have been made to reduce the cost 
of oxy-acetylene welding by mixing other combustible 
gases with the acetylene. In the Koerner and Frama 
processes, for example, coal gas is used in this way. 
special mixing apparatus being employed, with which 
any desired proportion of mix may be obtained. 
In the Frama process, introduced in 1931, a saving 
of 10 per cent. of oxygen and 25 per cent. of acetylene 
has been achieved by this means, without any reduction 
in welding speed, but the somewhat complicated supple- 
mentary system of regulators, oil filter, and numerous 
valves and cocks militates against its development, 
which appears to be proceeding only slowly. On 
balance, in the opinion of the Bureau, the simple 
mixture of oxygen and acetylene seems to offer economic 
advantages sufficient to ensure its continued use in 
most future applications of gas welding. 








MACHINE-TOOL TESTS AND 
ALIGNMENTS.* 


By Proressor Dr.-Inc. GeorG SCHLESINGER. 
(Continued from page 107.) 


Lathe.—The lathe has been chosen (Fig. 12) as the 
second typical example of a machine tool. By means 
of a special tool holder (Fig. 13) it is possible to measure 
the three component forces B, C, and D on a tool 
when it is actually cutting. The vertical tangential 
force D is the only one which is related to the power 
of the driving motor. The three diagrams in Fig. 14 
show the magnitudes of these forces when cutting 
chips’ of different cross-sections in nickel-chrome 
For the 
same cross-section of chip of 10 sq. mm. the tangential 
force D is 2.950 kg. (6,500 1b.) for’ nickel-chrome 
steel, 1.700 kg. (3,800 Ib.) for mild steel and 850 kg. 
(1,900 Ib.) for cast iron. As regards the distortion 
of the bed under the pressure of the cut, the feed 
force B is of little account as it is relatively small and 
acts horizontally, parallel to the length of the bed. 
On the other hand, the force C along the tool tends 
to twist the bed (Fig. 15) and the vertical force D 
to deflect it. As the deflection of the bed due to the 
twisting effect of the force C is usually about 60 per 
cent. to 80 per cent. of the whole deflection, turning 
tools should be ground so as to reduce this force to a 
minimum. Calculations of the deflections of a lathe 
bed under the cutting force are hardly possible on 
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account of the complicated and varying section of the | the work as shown in Fig. 16c, the diameter being 
bed and the variation in the loading due to the move- largest at the tailstock end by about 700 » (0-028 in.) 
The degree of solidity of the | The results of a second preliminary finishing cut are 
tearing of its feet upon the floor also plays an important | shown in the upper curve of Fig. 16d. The forces 
D and C were then 250 kg. and 90 kg., respectively. 
Under this lighter cut the bar was much nearer parallel, 
the deviations being 50 » (0-002 in.) in the centre, 
33 y» (0-0013 in.) at the tailstock, and 20 » (0 -0008 in.) 
near the headstock. A second fine finishing cut with 


D = 40 kg. (88 Ib.) and C = 14 kg. (31 Ib.) gave the | October, 1936. Fig. 18 shows the manner in which the 


ment of the saddle. 


part in the distortion which the bed undergoes in 
practice. 

A few years ago, a research extending over two years 
was carried out on the deflections of the bed of a lathe 
and its main spindle due to the cutting forces. The 
Jathe used had a centre height of 250 mm. (10 in.), and 
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To obtain the deflection line the vertical force curve D (Fig. 14) must be drawn over the measured 
curve of deformation. 


@ Measuring curves. D = 1,200 kg. ; ~ = Si mm, 





» Twist curves. Mp total = ~~ Mpje pt == 6,470 cm.-kg. ; Mpright = 3,610 em.-kg. 
¢ Analysis of deflection. f= 000 x sow 0-3; deflection? = 164; S = 276 kg. 


in it was mounted a steel bar 1,620 mm. (5 ft. 4 in.) long ; result shown in the lower curve. 





zigzag arrangement. By these means a bed was 
obtained which was much better able to resist twisting 
without increasing its weight. 

To measure the balance of the power and efficiency, 
with respect to the losses in and friction, the 
oscillographic method has been used (Fig. 17). It is 
now possible to com directly the gross power used 
by the motor with net cutting output at the tool ; 
tests with this object in view were carried out in 
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a Superposition of the single deformations. 
Cutting force, D = 209 kg. + C = 433 kg. 
Diameter of work piece, d = 168 mm. 
+ Curves drawn with centre lines of work piece during the cut at position of support and at 
points 8, T, U, and V. ‘ 
a Upper curve: D = 250 kg. + C - 90 kg. pre-turning for grinding. 
Lower curve: D = 40 kg. + C = 14 kg. fine finishing. 


DIAGRAM OF ELECTRICAL TESTING EQUIPMENT 


Fig.17. 
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Cutting effect of the tool compared directly with the electrical input of the motor, ‘T. measuring 
dynamometer (electric) for the three components of the cutting force acting at the tool; Ar and 
Vz, instruments to read the dynamometer ; M, motor; Am, Va, W,, Ws, instruments for record- 
ing the current supply to the motor ; C, time pendulum ; L,, L,, i three loops of the oscillograph, 
which permits of a comparison of the net cutting output with the gross electrical input of the 
motor, the time being recorded in seconds. 


In this case the bar | electric power put into a very strong roughing lathe is 


and 168 mm. (6} in.) in diameter. The forces on the | was parallel to within 8 , (0-0003 in.), this being abow’ | expended. The diagrams relate to a 50-h.p. lathe, of 
cutting tool were: D = 1,200 kg. (2,650 Ib.), C = | six times the precision of the first finishing cut. This | 18-in. height of centres, turning hard steels of 38 tons 
433 kg. (950 Ib.), and B = 180 kg. (400 lb.). The| lathe, therefore, combined power for roughing with | to 45 tons per square inch at speeds between 25 m. 


deformation of the bed was measured by a number of | precision for finishing. 


It was found, however, | and 60 m. per minute (75 ft. to 180 ft. per minute). 


dial gauges placed at several positions along its length. | that after being used for twelve months, permanent |The lathe had two motors, one for the headstock 
It was found that the bed deflected most at the tail- | deformations had taken place in the bed due to the | (speed drive) and one for the feed box (feed drive). 
stock. Very little distortion occurred at the headstock | heavy forces arising from roughing cuts, and the | Gross and net power distribution for both parts of the 
end, even with the heavy roughing cut used. The| machine had to be com letely overhauled before it | tool drive are shown ; 95-9 per cent. belongs to the 


deviations from a straight line of the axis of the work | could be used again 


or accurate finishing. The | cutting action, 4-1 per cent. to the feeding action. Tle 


opposite the tool and the path of the tool itself are | knowledge that the twisting strain was mainly respon- | net power of the feed consumes 0-1 + 2-7 = 2:8 per 
shown in Fig. 16 6 for four positions, 8, T, U, and V. | sible for the deformation of the bed caused the lathe | cent., the net power of the speed 70-5 + 16-4 = 86-9 


These deviations resulted in a lack of parallelism of | designer to replace the straight vertical ribs by a’ per cent. A comparison of Figs. 10 and 18 shows how 
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ditterently a drilling machine and lathe behave when . 
working. Besides the bed, the spindle of a lathe is also| FOREST PRODUCTS RESEARCH. 
subject to severe strain. The main load falls on the| Tue recently issued report of the Forest Products 
front bearing of the spindle, which is strained both | Research Board* shows that increasing odventag is 
upwards and backwards as the spindle rotates and thus | being taken of the Research Laboratory for solving 
causes the latter to bend. Fig. 19 shows the case of a industrial problems. The number of trade inquiries 
spindle having a diameter of 34 in. inside the front | has risen from under 1,000 in 1931 to well over 2,000 
bearing, when used under a cutting force D of 800 kg.| in the year 1936. Architects are now also showing 
(1,750 lb.). The deflection of this spindle was observed | greater interest in the work, and the institution, in 
by means of twelve dial gauges. The centre point was | 1935, of a course of intensive instruction lasting one 
found to be deflected upwards by 78, (0-003 in.), but | week led to so many applications that the accommo- 
there was very little disturbance at the back bearing. | dation was not equal to the demand for attendance. 
The front bearing has, therefore, to receive most | Resulting from this experience, lectures are now given 
consideration in designing. In present-day practice | by officials of the Laboratory in various parts of the 
the designer endeavours to avoid all unnecessary | country. The steps taken to make the work done 
pressure on the spindle by fitting it with one gear wheel | more widely known have included exhibits at the 
as near as possible to the front bearing. The spindle | Building Trades Exhibition at Olympia and at the 
is thus subject to only one torque and one bending | Merchant Venturers’ Technical College, Bristol. The 
moment working at a constant leverage with respect | studies of the influence of growth conditions on quality 
to the bearings. Ordinary cylindrical spindle bearings | have been continued. Originally concerned with oak, 
will withstand the heavy pressures which arise in rough | these have now been extended to home-grown ash 
turning, but they are hardly suitable for speeds of | and Sitka spruce. In regard to the last, it has been 
more than 1,200 r.p.m. For higher speeds roller bearings | found that a higher mechanical efficiency is associated 
are more serviceable. They will not only withstand | with the larger trachoids developed towards the out- 
ae but also permit the oil film to be| side of the tree than could be accounted for by the 
adjus between 0-01 mm. and 0-02 mm. (0-0004 in. | general specific gravity and ring-width relations. Fur- 
and 0-0008 in.). ther evidence of the influence of locality and climatic 
The test chart for precision lathes up to 15} in. height | factors on growth has been accumulated. As an 
of centres (Fig. 20, opposite) begins with the bed!/example the case is given of matched beech test 
(straightness, slides), proceeds then to the work spindle | specimens, one of which gave a maximum crushing- 
(true running, axial slip, alignment with bed) thence to | strength value with the grain of 2,400 lb. per square 
the carriage and tailstock, and énds with the lead screw | inch and the other 5,200 lb. A comparison of sel 
(accuracy in pitch of lead screw, axial slip, alignment | hardwoods, grown both in temperate and tropical 
of bearings). For the user the working accuracy is| countries has shown that the latter are consistently 
determined thus: The lathe turns round within 0-01 | weaker in impact bending, a test giving a good indica- 
mm., is cylindrical between centres to within 0-02 mm. | tion of toughness, and stronger in compression parallel 
per 300 mm., and the faces (concave only) are true | with the grain than the former, for specimens of 
within 0 mm. to 0-02 mm. per 300 mm. | similar density. These two properties are, generally 
Tobe conlinved | 8 ing, found to be inversely related. It is stated 
( nets.) that no tropical timber of outstanding toughness has 
been so far ais 
of any being found. Various natural defects, such as 
rae Iysrrrvrion or Gas Enorverrs.—The next | shakes, affecting many of the best known commercial 
aaaual general meeting of the Institution of Gas Engineers, | timbers, and leading to compression failures, are now 
t, Grosvenor-place, ndon, 8.W.1, will be held in 











London from May 31 to June 3, and the next autumn | ~ Tet ’ ree ry eer, wae wre 
research meeting, also to be held in London, will be on | Tn een ee ee eee 
November 1 3. Year 1936. H.M. Stationery Office. [Price ls. 6d. net.) 


covered and that there is small likelihood | 
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considered to be due to wind action or some other 
external bending force exerted during years of early 


| growth. 


On the subject of moisture relations of wood, it haa 
been confirmed that for Sitka spruce under both 
molecular and capillary sorption, a minimum value 
of 23 per cent. is representative and not liable to 
change over a period of months, and work is now 
being carried on to determine the influence of rate of 
drying upon shrinkage. The increased knowledge of 
moisture relations of timber has indicated the need for 
a revision of the equilibrium curves prepared some 
years ago. 

In work directed to preventing timber moving or 
working under changing atmospheric conditions an 
experiment was made with an aqueous solution of 
sorbitol on oak veneer. It was found that about 
25 per cent. by weight of sorbitol had the effect of 
reducing movement by 50 per cent. The “‘ permanent 
set” of various timbers is being investigated, and 
tests are in progress to determine the rate of absorption 
of dry timber placed in damp situations. 

<iln seasoning has received considerable attention 
at the Laboratory lately, this having been referred to 
in recent articles in these columns,* and it is not 
necessary, therefore, to repeat the facts then given. 
An interesting point not previously mentioned relates 
to the greatly reduced drying period required—38 days 
against 20 months—for a batch of 5}-in. oak squares, 
to reach a moisture content of 25 per cent., when 
air-seasoned, this shorter time being again reduced 
by half when the squares were bored down the middle 
with a 1-in. hole. 

The case-hardening effect of drying and the stresses 
thereby set up in timber have been the subject of study, 
with the result that the overall shrinkage of wood dried 
at high temperature is found to exceed that consequent 
upon low-temperature treatment. When the moisture 
content is kept constant the internal stresses of case- 
hardened timber become greatly relieved. 

In connection with an investigation into the bending 

roperties of various timbers, it has been found that 
Panadian maple responds to treatment better than 
sycamore or h, but of all the timbers tested so 
far no Empire wood has been found thoroughly 








* See ENGINEERING, vol. exliii, page 408; vol. oxliv 
page 357 (1937). 
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ENGI 
made from native South African timber with the object | sound judgment based on a knowledge of traditional 
of competing with the import of shooks, and for the| construction is actually the only reliable guide to 
Dominion of New Zealand tests were made with the | their appropriate use. This new book, The Fabric 
idea of arriving at a substitute for the standard white- | of Modern Buildings, by Mr. E. G. Warland, published 
pine box. | by Sir Isaac Pitman and Sons, Limited, London, at 

Woodworking research during the twelve months | 20s, net, is a praiseworthy attempt to indicate the 
has covered the characteristics of 20 different species | various problems that must be solved in the framed 
of overseas timber, their working qualities having been | structures of to-day, particularly those in relation to 
determined and compared with those of timbers in| the mechanical equipment and to insuiation against|by an explanatory introduction, is published by 
general use. As a result of this work it is now possible | noise. The author has selected several recently erected | Messrs. McGraw-Hill Publishing Company, Limited 
to assess their commercial value and to decide upon | steel-framed buildings and has proceeded to portray | Aldwych House, London, W.C.2, at the price of 30s. net 
tools, speeds, and other factors upon which good | the elements from the foundations up to the roof, but : 
finish and rate of production are dependent. This| there is too little criticism, for the author has been | 


experimental work has often furnished results of wide | content in most cases to record the materials and Numerous experiments have been carried out by a 
eg | and suggested modifications of general | methods of construction rather than to comment upon number of workers to investigate piston temperatures 
practice. For instance, experiment has shown that| them, except in a general way. Again, by excluding | i= internal-combustion engines, but few will compare in 





Kutter formula. To facilitate the use of the Manning 
formula, Professor King has compiled a Manning 
Formula Table for the Solution of Pipe Problems, 
giving the diameters in inches corresponding to differen: 
| rates of loss of head and different degrees of surface 
roughness. As the range of the table is from a flow 
| of 0-001 cusec to 10,000 cusecs, it is likely to cover all 
ordinary requirements. The table, which is preceded 





wide tooth spacing is of great assistance in minimising | the full consideration of reinforced concrete and so | thoroughness and refinement of technique with those 
| concentrating on structural steelwork, the book is described by Dr.-Ing. K. Hug in a booklet of some 


incomplete in its survey of contemporary methods. | 50 pages, entitled Messung und Berechnung von Kolben 
Despite these limitations, however, no other book has | “™peraturen in Dieselmotoren. The experiments an:i 


the blunting of saws when dealing with timber high in 
silica. The investigation of the inter-relationship of 
cutting speeds and angles, rates of feed and depth of 
cut, is progressing. A planing machine is now avail- 
able, with means for altering the cutting angle and 
peripheral speed of the knives and measuring the 
power absorbed. This investigation has been extended 
to rectilinear cutting, in which connection it has been 
found convenient to use a microtome knife, adjustable 
in e sense and means for measuring the resistance 
developed in cutting. The apparatus enables a record 
to be made and the relative smoothness of surfaces to 
be measured. Preliminary work so far carried out 
has been concerned with finding the most suitable 
conditions to give maximum sensitivity and accuracy. | 
The practical value of this side of the Laboratory's 
work is obvious from the fact that visits are paid to 
firms with the object of investigating their machining | 
problems, and that special courses of instruction in 
woodworking practice are = by the staff. Testing 
technique has also been demonstrated and discussed 

reservation of timber it has been found that 


with the timber trade. 
In the 

the distribution of creosote by the full-cell " 
in Baltic redwood, is so uneven as to be unsatisfactory. 
The sapwood is liable to be over-impregnated if the 
heart-wood has absorbed a correct proportion. The 
empty-cell process was found to give better results, 
these being still further improved if the timber was 
incised. Tests were also made on Douglas fir sleepers 
on arrival and on seasoned specimens, to see whether 








the moisture content had any influence on absorption ; 
the result in pounds per cubic foot was negative, | 


a picture as this of the present-day steel-framed 
building, a fact mainly due to the splendid isometric 
illustrations, a technique in which Mr. Warland excels. 
In his capable hands this method of projection retains 
the advantages of the plan, elevation and section 
while adding greatly to ease of reading of the drawing. 
It is a book containing much of real value to anyone 
interested in the building processes of to-day and can 
be particularly recommended to students as a model 
of clear dranghtsmanship in the numerous illustrations. 





To the electrical engineer with a philosophical turn 
of mind there has always been something attractive 
about the theory of alternating-current machines. 
Regarded in its most general form, the direct-current 
machine finds its place with zero-frequency excitation, 
while the transformer with its stationary secondary 
becomes a special case of the induction machine. 
These simpler cases along with the synchronous machine 
represent standard production, but theory assumes 
its widest interest when applied to the alternating- 
current commutator machine with supplies to both 
stator and rotor. To the earnest student of the theory 


and action of electromagnetic machines we would | 


recommend Dr.Waldemar Michael’s Theorie der Wechsel- 
strommaschinen in vektorieller Dorstellung, published 
by Messrs. B. G. Teubner, Leipzig, at the price of 16-5 
marks. In this, the author combines mathematical 


although there was evidence of varying distribution. | 4nd vectorial analysis in a manner both elegant and 
The conclusion was that for Douglas fir sleepers long | uniform. In addition to the common types, single- 
seasoning was unnecessary. | and three-phase commutator machines and variable- 
| speed sets are included. The treatment is not difficult, 
| although equivalent circuits are not used. The mathe- 
| matics of complex quantities are briefly discussed 








NOTES ON NEW BOOKS. 





Tur study of arched dams relates to that group of | 
engineering problems which lend themselves to a com- | 
bined experimental and analytical method of solution. 
The geometrical form of such dams facilitates the mathe- 
matical part of the work, though it is by no means easy 
to assign the proper values to the end-constraints on a 
specified structure. Consequently, the question cannot 
well be studied without recourse to a model, preferably 
with the aid of photo-elastic apparatus. Even so, due 
consideration must be given to the various kinds of soil | 
and foundations which are encountered in practice, 
otherwise the results obtained will be of limited applica- | 
tion. A number of the several points that deserve 
notice are exhibited in a brochure bearing the title of 
Das Talsperrengewilbe. Allgemeine Untersuchung des 
kreisformigen eingespannten Bogens nach der mathe- 
matischen Elastizitdtstheorie, by Dr. K. Hofacker, who 
has investigated the general problem of arched dams. 
It is to be pointed out, in view of the above remarks, 
that the reader is given an instructive explanation of 
the way in which the boundary conditions are to be 
treated in a mathematical sense, and this is done in a 
manner which can be followed without difficulty by 
students of the subject. The author has wisely devoted 
about one-quarter of his essay, amounting to some 
30 pages, to a description of the apparatus used in the 
tests with models, and these pages will doubtless engage 
the attention of engineers who are interested in this 
class of construction. It follows that this carefully pre- 
pared treatment is of value aleo to lecturers in civil | 
engineering, who should impress upon students the need | 
for further research into the problem. The work is pub- | 
lished by Verlag A.G. Gebriider Leemann & Co.,| 
Ziirich, at a price of 7-50 Swiss francs. 








It is difficult to realise that the huge and complicated 
framed structures of to-day have a direct analogy in 
principle to the timber frames of older origin. The 
development of the high-framed building has, however, 
been accompanied with the obvious jency to reduce 
dead loads, and to achieve this efforts have been 
directed towards producing lighter building materials. 
While new materials may require new technique, 


| ployed on such systems. 


and fundamental electric and magnetic laws are also 
dealt with. 


Electric traction in this country being almost 
entirely confined to urban. and suburban lines, it is not 
surprising that Electric Trains, by Mr. W. A. Agnew 


(London: Virtue and Company, Limited ; price 45s.) | 


is also mainly devoted to the class of equipment em- 
As for many years, too, the 
author was chief mechanical engineer of the London 
Underground Railways, it is not unnatural that a con- 
siderable portion of the book is taken up with the 
equipments used by that important undertaking. The 
corresponding apparatus employed on the other British 
railways, however, are adequately dealt with, and some- 
thing is said about the South African and Indian electric 
locomotives. It is perhaps in some ways a pity that 
the scope of the book is not wider, but as the work 
has been compiled for the use of operating and main- 
tenance staffs, this is not a serious omission. As is onl 
right, there is a very full chapter on multiple-unit 
equipments, and this is followed by others on motors 
and brakes. The information on the operation of 
trains should be useful to drivers, and auxiliary equip- 
ment, a not unimportant subject, is adequately dealt 
with. The book is printed in large type and very fully 
illustrated. This probably explains its price, though 
it might be argued that something corresponding more 
closely to the average pocket would have had a wider 
appeal to those for whom it is primarily intended. 


The Manning formula for the flow of water in pipes 
and open channels, proposed nearly 50 years ago by 


Robert Manning, then chief engineer to the Board of 
| Public Works in Ireland, has found a keen advocate 


in more recent times in Professor Horace W. King, 
of the University of Michigan. Professor King, who 
occupies the Chair of Hydraulic Engineering, claims 
several advantages for Manning’s formula over others, 
more particularly its simplicity, and the fact that 
Kutter’s values of n can be employed without materi- 
ally affecting the results. In some circumstances, 
they may be more accurate than calculations by the 


y alloy made by Messrs. The 





been published which gives so clear and comprehensive | the necessary apparatus are described in detail, andi 


| Se first series relate to the measurement of the co 
| @fficients of conductivity of the chief materials o! 
| which internal-combustion cylinder liners, covers and 
pistons are made. The results are given in the form 
of curves of conductivity in K. cal per hour per metre 
per deg. C. drawn to a temperature base. The effects 
of a periodic variation of temperature at the surface 
of the material and at small distances below the skin 
are also investigated. The main experiments were 
carried out upon a three-cylinder two-stroke double 
acting Sulzer Diesel engine of 380 mm. bore and 460 
mm. stroke, developing 900 h.p. at a speed of 300 
r.p.m. Reproductions of a series of temperature 
diagrams showing the fluctuation in cylinder-surfaee 
temperature at various loads are given, together with 
a complete record of pressure variation, gas tempera- 
ture, CO, content in cylinder, and heat transfer with 
different fuel-injection nozzle arrangements, all drawn 
to a base of crank angle. A method of calculation 
is developed to predict the temperature distribution 
across pistons of various diameters and different 
cross-sections, with a view to designing pistons to 
allow the maximum heat flow. From this short 
summary of the contents it will be apparent that the 
Thesis will prove of interest to those conversant with 
| this branch of the subject, and should prove parti 

cularly useful to internal-combustion engine designers 
The publishers are Verlag A.G. Gebr. Leemann & Co 

Zirich, and the price 6 Swiss francs. 











CATALOGUES. 


Electric Cranes.—Messrs. Stothert and Pitt, Limited, 
Bath, have sent_us a copy of their latest publication, 
dealing with cargo-handling and grabbing cranes. This 
is an interesting record of the world-wide distribution ot 
their products. 

Power-Factor Condensers.—We have received from 
Messrs. British Insulated Cables, Limited, Prescot, 
Lancashire, a catalogue illustrating and describing the 
various t. and sizes of condensers manufactured by 
them for the improvement of power factor. 

Aluminium-Alloy Pistons.—We have received from 
Messrs. Specialloid, Limited, Friern Park, North Finchley, 
London, R12, a copy of a piston directory which is very 
complete and covers a wide range of pistons for engines 
of many types and services. 

Domestic Distribution of Electricity —Messrs. British 
Insulated Cables, Limited, Prescot, Lancashire, have sent 
us a copy of a catalogue describing their B.I. Macintosh 
“under the eaves” system of distributing electricity 
applied to many new housing schemes and dispensing 
with poles and wires. 

Cutting Tools.—Messrs. Alfred Herbert, Limited, 
Coventry, who act as distributors, have sent us a copy 
of a booklet giving particulars of the high-speed cutting 
British Thomson-Houston 
Company, Limited, under the name of Ardoloy, and 
used for tipping tools. 

Lighting Systems.—A phlet received from Messrs 
Linolite, Limited, 96, Victoria-street, 8.W.1, provides 
useful information on their system of line lighting for 
various applications, as well as on their K-ray system, 
which enables even illumination to be obtained over flat 
surfaces. 

Wimet Tools.—We have received from Messrs. A. U 
Wickman, Limited, Coventry, a useful booklet and price 
list of their Wimet brand alloy, which is used in the 
form of tips for lathe and planing-machine tools and is 
capable of withstanding temperatures at the cutting 
edge up to 900 deg. C. 

Protective Gloves.—Messrs. A. H. Selwyn, Limited, ot 
37 and 38, Gutter-lane, Cheapside, London, E.C.2, 
have sent us a brochure giving particulars of heat 
resisting and other gloves for the protection of workers, 
the use of which is recommended in order to diminish 
occupational dermatitis. 











InstrTuTION or ExLecrricaL ENnoingers.—Mr. Frank 
Gill, O.B.E., a past-president of the Institution o! 
Electrical Engineers, has been elected an honorary 
member. 
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THE HANDLING OF MOTOR-CAR 
TRAFFIC AT DOVER. 


Tue remarkable increase in the number of motor 
cars in this country, which at present shows no 
check in its rate of growth, has, during recent vears, 
been accompanied by a great extension in the move- 
ment of cars between England and the Continent. 
Although a considerable number of large motor- 


considered of sufficient importance to justify the 
provision of special arrangements, and the running 
| of special steamers, to deal with it. The extended 
facilities did not come too soon. The amount of 
traffic which presented itself last summer was so 
great that, had the limited arrangements of a few 
years ago still been in operation, the service would 
| probably have broken down. 

The curve showing the total number of private 








1937 was 13,708 greater than that for 1936, repre- 
senting an increase of nearly 52 per cent. Over the 
period 1933-37, the rise in cars shipped was 170 per 
cent. as compared with 29 per cent. for cars in use. 
It should be added that the figures quoted above 
are for cars handled by the Southern Railway, and 
that the total cars dealt with at the port would 
show even more striking figures. 

The much greater rate of increase of cars shipped, 
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vehicles cross the Channel in both directions, it is 
mainly in connection with the private car that the 
great development has taken place, and it is with 
that aspect of the matter that this article is chiefly 


concerned. Motor cars have been carried on a 
number of routes by the mail and passenger 
steamers and on cargo steamers for many years, but 


only comparatively recently has the traffic been 





TRAIN 


motor cars in use in the United Kingdom from the 
years 1904 to 1936, which is given in the latest edition 
of The Motor Industry of Great Britain, published 
by the Society of Motor Manufacturers and Traders, 
shows an approximately straight portion setting in 
about 1933. Actually, the curve is of gradually- 
increasing steepness, but, especially, for the last two 
years, corresponds closely to an annual increase of 
170,000 cars. For the year 1936, this represents an 
increase of 11-3 per cent. in use as compared with 





1935. Over the three-year period 1933-36, the cars in 
| use increased by 29 per cent. over the 1933 figure. 
| Compared with the figure of 170,000, the figure for 
| (he total number of cars crossing the channel from 
| Dover is naturally small, but the total for 1936, 
| which was 6,606 larger than in 1935, represents an 
| increase of 33 per cent. as compared with the rise of 
| 11-3 per cent. for cars in use, while the figure for 








as compared with cars owned, may no doubt be 
explained in general terms as illustrating growing 
enterprise on the part of the average motorist, but 
more positive explanation is possibly afforded by 
the attraction of depreciated currencies on the 
Continent and the crowded state of the roads in the 
holiday districts of Great Britain during the summer 
time. This latter phenomenon is sufficiently ex- 
plained by the fact that while there are some 12-8 
cars to the mile of road in this country, the figure 
for Germany is only 5-8 and those for France and 
Italy about 3-6 and 3-9. It is probable that owing 
to the large mileage of secondary roads in these 
islands, the density on the main roads is actually 
greater than these comparative figures suggest. It 
is clear that were there any considerable influx of 
foreign motorists to Great Britain in the holiday 
season, it would tend to off-set the movement of 
British motorists in the opposite direction, but we 
are informed by the Automobile Association that, of 
the cars dealt with for clearance by their representa- 
tives at Dover, 80 per cent. are of British manu- 
facture. In view of the large number of foreign- 
made cars owned and run by British motorists, it 
is evident that cars of foreign registration entering 
this country form but a small percentage of the 
British cars proceeding abroad. Other factors which 
have undoubtedly influenced the development of the 
traffic were the reduction of rates instituted by a 
competitive service in 1928, and the waiving by 
the Automobile Association and the Royal Auto- 
mobile Club, in 1936, of the 501. deposit which 
they had previously required from members to 
whom they issued foreign papers. They at the 
same time reduced the charge for those papers. 
A further factor was the institution by the French 
Government, also in 1936, of the system of laisser- 
passer, which makes it possible for non-members of 
these organisations to take their cars into France 
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on payment of a small landing fee. 


ments made by the Automobile Association and the 
Royal Automobile Club for dealing with private cars 
at the ports. 

Detail figures of motor-car traffic between this 


country and the Continent for the years 1932 to 1937 | 
As a matter of | 


are given in the Tables which follow. 
interest, figures for the passenger traffic have been 
added ; from these it will be realised that the motor- 
car increase is only one factor in a general growth 
of Cross-Channel travel. Table I gives the traffic 
between Dover, Folkestone and Calais, Boulogne and 


Tapiz 1I.—Passenger and Motor-Car Trafic between 
Dover, Folkestone and Calais, Boulogne and Dun- 
kerque. 

nolo : ones 
Cars by 
, Cars by : 
Years. Passengers =! Passenger 
| Cargo Service. Service 
' —— —_ 
1932 601,434 6,666 2,010 
1933 74,615 9,051 1,918 
1934 682,823 8,658 2,298 
1935 674,685 8,936 2,504 
1936 689,349 9,814 2,792 
1987 1,007,914 17,901 3,975 


' 


Incident ally | terre, Lorraine, Alsace Société Anonyme de Navi- 
a tribute should be paid to the admirable arrange- | gation until October, 1936. 








Dunkerque; Table LI, 


taken together in Table I is that for statistical pur- 


poses these two places are treated by the Southern | tions on a number of occasions reached 200. 
Railway as a single port. The figures given in 
Table I include the service which was maintained | service is illustrated by the fact that while in 1928 
between Folkestone and Dunkerque by the Angle-| it amounted to 2,322 cars, by 1936 the figure had 


that between Dover and | supplementing the service by means of chartered 
Ostend; and Table III that between Newhaven | cargo vessels. 
and Dieppe. The reason Dover and Folkestone are 

















increased to 5,827 cars, and in 1937 the total was 
11,057. The service also carried 28,415 passengers 
in that year. 


This was discontinued 
when the train-ferry service between Dover and | 
Dunkerque was started, but one of the train-ferry | 

steamers is owned and operated by this Company. | Tapie II.—Passenger and Motor-Car Trafic Sstwem 
The traffic carried by the ferry services since its | Dover, eee 

inception is included in this Table. 





: : Cars by Cars by 
It will be realised that Tables I to III do not | Year Passengers. | “ London- Passenger 
7 : : | | Istanbul.” Service. 
give a complete picture of the growth of motor-car 
traffic to and from the Continent since they do not | ~~ AI | ae oe Sa 
— Xx rn rart 2 234,482 1,143 
include yvuthampton, Harwich and various ports. | }533 286.547 1446 
They, however, cover by far the greater part of | 1934 313,929 - 1,869 
. : . , j . aw > 1935 485,632 — 4,675 
the grand total. Actually, indee d, they are not | 1936 $68'305 2.355 81059 
complete even for Dover, since, being the official | 1937 778,961 5,961 6,602 


* In the summer months certain of the relief Ostend steamers 


include the cars carried from this port by the steamers € ; 
. run to and from Folkestone, particularly at weekends. 


of Messrs. Townsend Brothers Ferries, Limited, of 
78, Leadenhall-street, E.C.3. Messrs. Townsend 
| started their service with a small steamer in July, 
1928, and the growth of traffic soon justified the 
| provision of further accommodation. The firm 
| scoordingly acquired the S.S. Forde and put her 
jon to the service in 1930. She is a twin-screw 
| steamer of 829 tons, and with accommodation for 
34 cars and 200 passengers. The traffic present- 


| ing itself has, however, in recent years necessitated 


[include of the Southern Railway, they do not | —— 


The example set by Messrs. Townsend in the 
provision of special motor-car steamers, has been 
followed by both the Southern Railway and the 
Belgian Administration de La Marine. As already 
mentioned, the Southern Railway has carried motor 
cars on its cargo steamers for many years, but they 
have now put into service a steamer specially 
arranged for the carriage of cars and running a 
special motor-car service. This is the 8.8. Auto- 
carrier, a twin-screw vessel of 822 tons, arranged 
for the accommodation of 40 cars and 120 passen- 
gers. She went into service in 1931, and main- 
tains a daily connection between Dover and Calais 
in the summer. Similarly, the Belgian Adminis- 
tration runs a like service between Dover and 
Ostend by the S.S. London-Istanbul. This is the 
largest steamer devoted to this special service ; it 


On one day last year Messrs. 
Townsend carried 153 cars across the Channel 
in one direction and the total in the two direc- 

The 
lrate of growth in the traffic dealt with by this 
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has a gross tonnage of 1,849, and is propelled by 
triple screws. This vessel was originally the 
S.S. Ville de Liége, and has been reconstructed 
internally for the motor-car service. She can carry 
80 cars and 200 passengers. She went into service 
as a motor-car ship in 1936. 

A further important addition to cross-channel 
motor-car facilities has been provided by the 
inauguration of the train-ferry service between 
Dover and Dunkerque, which started in October, 
1936. This service is maintained by three steamers, 
the Hampton Ferry, the Shepperton Ferry and 
the Twickenham Ferry. The two first are operated 
by the Southern Railway and the third by the 
Angleterre, Lorraine, Alsace Company. These ves- 
sels each have a gross tonnage of 2,839, and are 
much the largest steamers normally available for 
motorists wishing to cross the Channel. It may 
be said that the train and ferry service provided 
by these vessels has been very successful and the 
fuller provision for motorists which became avail- 
able last June is likely to make this ancillary 
service equally successful. The vessels are provided 
with garages, accommodating 25 cars, on their upper 
decks, and the arrangements provided allow cars to 
be driven directly on board and into the garage. 
The extensive accommodation provided for train 
passengers who are not travelling in the sleepers is 
available for passengers accompanying cars. 

The arrangements which have been provided by 
the Southern Railway at Dover consist of a car 
examination hall, with the necessary office accommo- 
dation of various kinds, together with waiting rooms, 
Tasty III.—Passenger and Motor-Car Traffic between 
Newhaven and Dieppe. 


. : | Cars by 
Year. Passengers. | , 5. Passenger 
it ’ Service. 

| 
Liew restiyh [ oa irene rile: 
1932 148,889 1,271 622 
1933 | 213,024 1,729 750 
1934 210,017 2,177 1,027 
1935 | 209,804 2,356 1,147 
1936 .. . 232,447 2,163 1,231 
1937 .. ..| 377,201 3,937 | 1,746 





a restaurant, and other apartments for passengers. 
This building is connected by roadway and bridges 
with both the Marine Station, from which the 
passenger and mail boats ply, and with the train- 
ferry dock. The whole of the accommodation had 
to be situated as near as possible to these two 
arrival and departure points, and the site was 
relatively cramped, so that considerable ingenuity 
had to be exercised in arranging for the necessary 
motor-car roads and parks. The method of handling 
the traffic will best be understood from the sketch 
plan given in Fig. 2, on page 139, which should be 
studied in conjunction with the general view of 
the harbour reproduced in Fig. 1 and the general 
plan given in Fig. 3, opposite. In Fig. 1, the train- 
ferry dock, with one of the ferry steamers at her 
berth, can be seen in the centre. The customs 
examination hall for the handling of cars with 
the transit shed in front of it, is immediately 
to the left, while the large building to the right 
is the Lord Warden Hotel. The Marine Station 
is to the extreme right, beyond the hotel, and 
will be recognised from the quay cranes on 
the water side. The main line to London, which 
connects with the station, is on the right. The 
road in the centre of the photograph, which also 
leads direct to the Marine Station, is the main 
London road. The building of modern type to the 
right of this road is a block of working-class flats. 
rhe foot bridges connecting the customs examina- 
tion hall with the Marine Station, and the street 
and which are referred to below can be seen in this 
general view. A further point of interest in con- 
nection with this photograph may be mentioned. 
On the left, the Prince of Wales’ Pier, with the 
inner section carried on screw piles, can be seen. 
Inside this is the old North Pier and the space 
between this and the Ferry Dock forms the entrance 
to the Inner Harbour. This leads to the Granville 
and Wellington Docks, and is undoubtedly on the 
same site as the entrance to the Inner Harbour in 
the days of King Henry VIII. 

Turning now more particularly to Figs. 2 and 3, 
it will be seen all cars enter and leave the dock 
premises by the roadway in the north-west corner 


of the estate. Cars entering pass along the north 
sides of the transit shed and the customs watch 
house and passing round the end of this building, 
enter the examination hall from its east end. After 
receiving their clearance, they leave the hall at the 
west end. If travelling by train ferry, they turn to 
the right, again pass along the north side of the hall, 
and passing in front of the watch house proceed 
up a ramp and on board the steamer. If travelling 
via the Marine Station, they turn left on leaving the 
hall and proceed by the roadway indicated in Figs. 
2 and 3. It will be clear from Fig. 2 that for entering 
cars a shorter route is provided if they pass directly 
into the examination hall when they arrive at its 
north-east corner. The advantage, however, of 
passing the stream of cars around the watch house 
is that in this way standing accommodation for a 
‘arger number of cars is provided. Experience has 
shown that the majority of cars tend to arrive in 
the last half-hour or so before the departure of the 
steamer, so that matters tend to become somewhat 
congested and this extra standing space is valuable. 
At time of great pressure, about 40 outgoing cars 
can be temporarily parked to the north of the 
examination hall. 

The procedure carried out by cars arriving from 
abroad will be followed from the plans. Cars 
from the train ferry pass down the ramp and, turning 
left, go straight to the examination hall; those 
from the Marine Station turn right along the side 
of the train-ferry dock and passing under the ramp 
take the same track as those from the train ferry. 
In times of congestion, some 40 incoming cars 
can be parked on the north side of the pump house. 
Although the tracks shown in Fig. 2 appear compli- 
cated and cross each other in more than one place, 
it will be realised that all will not be in use at the 
same time. There is always a possibility, however, 





_|in connection with the Marine Station, that two 


or more steamers will be arriving or departing at 
| about the same time, and to allow for the large influx 
|of cars which this may involve, a large additional 
| parking space is being provided between the train- 
ferry dock and the road to the Marine Station. 
As will be seen from the plan, pole barriers are 
provided which may be lowered to hold back the 
traffic temporarily at times of congestion. In 
connection with the scheme generally, and the 
large number of cars which are handled with 
expedition, a tribute must be paid to the mancu- 
vring ability of the modern motor car itself. It is 
difficult to imagine that the scheme could be 
worked at all with a less flexible vehicle. In the 
course of last season, as many as 250 cars were 
dealt with between 9 a.m. and noon. It is hoped 
to increase this rate next summer. 


’ (T'o be continued.) 
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Electric Power Development in the U.S.S.R. Edited by 

B. I. Werrz. London: Lawrence and Wishart. 
[Price 21s. net.] 
Tuts book is a curious and not uninteresting mixture 
of history, propaganda and prophecy. Its contents 
were prepared for the Third World Power Con- 
ference in Washington by members of the scientific 
staff of the Krzhizhanovksy Power Institute of the 
Academy of Sciences of the U.S.S.R. and describe 
what has been done in electrifying an enormous 
country almost from the datum line. The energy 
and enterprise that have been and are being 
exercised to render concrete Lenin’s contention that 
“large scale industry corresponding to up-to-date 
technique and capable of re-organising agriculture 
means electrification of the whole country,” is 
worthy of the highest praise. What, in our view, 
however, spoils the picture without adding anything 
that is worth while, are such statements that there 
is a contradiction between “the tendencies of the 
technical development of electrification on the one 
hand and the production relationships of capitalism 
on the other.” In addition, much of the writing 
is coloured with a complacency that what has 
been done in Russia could not by any stretch of the 
imagination have been done anywhere else half 
as well, if at all. 





Following an historical introduction, which clearly 





shows how the natural resources of a great country 
were neglected under the Tsarist regime, Mr. B. I. 
Weitz, who is responsible for this part of the book, 
goes on to sketch Lenin’s first plan of electrification 
and the work that has been done, or is envisaged, 
under the First and Second Five- Years’ plans, which 
were worked out after his death. These plans, it is 
insisted, are being carried out not with the idea of 
profit, to which technica] policy is wholly subor- 
dinated, but solely as a factor in the construction of 
the country’s Socialist economy. In practice, how- 
ever, there does not seem any great departure from 
the policy that is being pursued in other countries. 
Large thermal and hydro-electric stations are being 
built in the most suitable places for each, and are 
being connected by a network of transmission lines, 
so that the fullest and most economical use is being 
made of the different sources of power available. 

The greater part of the book is taken up with the 
details of these plants, and is thus a useful com- 
pilation about an important subject, to which 
frequent reference may well be made. This being so, 
it is a pity that what might well have been a simple 
compilation of fact, accompanied by a discussion 
of alternative designs, is so often obsessed by naive 
political and generally irrelevant comment. It is 
contended that Soviet scientists and technicians 
critically taking over the most advanced practice 
of world electrical engineering, have solved a long 
series of problems of the greatest interest to all 
electrical experts. This is mildly an exaggeration. 
Some assistance might usefully have been enlisted 
in translating the work into English. 





Sewers. Theory, Design, Specification and Construction. 
By E. V. Bevan and B.T. Rees. London: Chapman 
and Hall, Limited. [Price 25s. net.] 

Tue authors of this volume, who are both in prac- 

tice in the Borough Engineer’s and Surveyor’s 

Department, Swansea, have incorporated in it 

notes of their own and of other engineers’ work 

illustrating engineering practice. These notes are 
practical and introduce examples of modern 
developments in sewer construction. Starting with 
hydraulic formule, tables and data, three typical 
examples of syphon construction are illustrated and 
an example of a syphon design is worked out, 
together with the calculations for storm-water 
overflows, with plans and details of the arrange- 
ments, The design of a typical sewage scheme is 
followed throughout with the necessary calculations 
and plans and will prove of value to the student. 

The detailed design is also worked out for sewage 

storage tanks in connection with a sea outfall, and 

the provisions described that should be made in the 
case of pumping stations, with typical examples 
of the lay-out with accessories. 

Considerable space is rightly allotted to construc- 

tion, materials and the execution of the work, and 

here, too, the practical experience of the authors is 
shown in the great amount and variety of detail. 

The chapter on execution of the work will be found 

especially useful to the student and the engineer 

who has not specialised in sewer construction. 





Modern Railway Welding Practice. By Drrt.-Ine. O. 
Bonpy. London: The Railway Gazette Offices. 
(Price 58. net.) 

Tue development of the use of welding in connec- 
tion with railway work has been so rapid in recent 
years, that it is difficust to find a book on the subject 
in touch with current practice, and this slim volume 
will, therefore, prove welcome. The author, who 
has had experience in both Germany and England, 
is not concerned in his book with the technique of 
welding, but deals with its application in various 
fields of railway work in a manner which he hopes 
will assist engineers in future developments, With 
this object in view, he discusses successively rolling- 
stock, station roofs, rails and bridges. He has also 
something to say on welding regulations, both 
British and German, pointing out in doing so how 
very much more attention has been given in the 
latter, than in those of this country, to workmanship 
requirements based on practical experience. At the 
same time, he draws attention to the fact that in 
are welding, England was first in the field, and was 





making use of this process for shipbuilding and 
steel-framed buildings at a time when experimental 







































142 








ENGINEERING. 





(FEB. I1, 1938. 





work abroad had hardly begun. The value of weld- 
ing for rolling-stock has been widely recognised 
in this country, though one of the incidental diffi- 
culties it raises by the displacement of labour, is 
not mentioned. The figures given for the saving 
of weight obtained by welding German rolling-stock 
are instructive, amounting in the case of a steel 
corridor coach to 17 per cent., and on bogie frames 
with brake equipment to no less than 31 per cent. 
It would be interesting to have further details of 
this remarkable figure. 

In the case of rails, no reference is made to repair 
work, such as the building up of the noses of cross- 
ings, but there are some valuable data in connection 
with welded rail-joints, and it is noteworthy that 
further evidence is given here that the expansion 
gap required is not proportional to the length of the 
rail, Mr. Bondy cites a case of rails 1,580 ft. in 
length in the Saarbriicken division of the German 
State Railways, and states that the gaps at these 
joints, which are of ordinary type without any 
special arrangement for expansion, vary only from 
y's in. in winter to ,, in. in summer. In bridge- 
work, both new construction and the strengthening 
of existing bridges to take increased axle loads 
are dealt with, and the book is well illustrated and 
produced. 





Transmission and Distribution of Electrical Energy. By 
H. Corron. Utilisation of Electric Energy. By 
E. Orensnuaw Taytor. The Electrification of Agri- 
culture and Rural Districts. By E. W. Goxpine. 
London: The English Universities Press. [Price 21s. 
net each.] 

Turse books are an attempt to bridge the gap 
which exists between the mere text-book and the 
specialised work, which is mainly intended for the 
engineer in practice. On the one hand, it is hoped 
that they will help to broaden the outlook of the 
engineer, and on the other will show the student 
that engineering is not entirely a matter of funda- 
mentals. This does not mean that theory is entirely 
eschewed. Indeed, in Professor Cotton’s book, and 
to a less extent in the others, it finds an important 
place. But that place is secondary to descriptions 
of the way in which electrical energy is handled and 
utilised. 

About two-thirds of Professor Cotton’s book is 
devoted to the transmission system, in the course 
of which he deals with feeders, distributors, line 
constants and corona. Some useful chapters are 
also devoted to mechanical characteristics and 
cables. The last, especially, is commendably up to 
date, and deals adequately with such recent develop- 
ments as the gas cushion cable. A chapter on 
voltage control, in which theory certainly dominates 
practice, follows, and several pages are next devoted 
to circuit breakers. The treatment of this important 
equipment is uneven, and it would seem that some 
rather more recent authorities should have been 
consulted. Incidentally, the chapter is not parti- 
cularly well entitled, a considerable portion being 
devoted to reactors and switchgear lay-out. The 
last 100 pages of the book deal with protection, 
and cover plenty of ground in a clear and informa- 
tive way. The book is well illustrated with photo- 
graphs of actual apparatus, though the student 
might well be warned that these are illustrative 
rather than exclusive. Numerous references to 
authorities are given in footnotes. The index 
might, however, be fuller. 

As is obvious from its title, Mr. Taylor’s book 
covers a wide field. The various types of motors 
and control gear suitable for operating all classes 
of machinery are dealt with, this section being 
followed by aseparate chapter on traction. The 
author realises that his treatment must be sum- 
mary, and that other avthorities must be sought 
for further information. His references to these 


authorities are, however, somewhat meagre. This | 


is particularly the case with electric traction, 
the bibliography for which is very short. In this 
chapter, too, more space than would seem to be 
necessary is devoted to calculations. Following 
chapters deal respectively with Heating and 


Welding, Electrolytic Processes and Illumination, 
and, in conclusion, some pages are devoted to the 
economic aspects of the subject. In the chapter 
on lighting, it is a pity that more is not said about 
recent sources of illumination, « ven if doing so had 
meant the omission of some of the calculations. 





Mr. Golding’s book deals adequately with a sub- 
ject which is more and more closely engaging the 
attention of supply engineers. The electrical 
requirements of a farm or domestic consumer are 
first dealt with, and the data given are not confined 
to this country. A chapter on elementary electrical 
theory is followed by a full description of the 
apparatus available for use in the farm house and 
its buildings. The application of electricity to 
horticulture by means of soil heating is also dealt 
with. Finally, some attention is given to the 
economics of the subject. The result is a fair 
review of the whole question, which is well worthy 
of study. 

All the books are excellently printed, and the 
photographs are good. Many of the line blocks, 
however, have been produced from original sources, 
with the result that there is a certainty of lack of 
unity in the appearance of the pages. 


Storage Reservoirs. By G. B. Wrtu1aMs. London: Chap- 

man and Hall, Limited. [Price 25s. net.) 
THE expectant reader of this monograph will find 
far the greater part given up to the consideration of 
the different types of dams, barrages, spill-ways and 
their methods of construction. A great deal of infor- 
mation has been collected from many sources, by 
the author, ranging from the early types of masonry 
gravity dams to the latest hydraulic-fill and rock-fill 
types, and in giving us the examples, the general 
principles of design and conditions of stability are 
discussed, with notes from the more important 
papers which have been read and criticised before 
engineering institutions. From the information given, 
the type of dam which may be suitable in local cir- 
cumstances will be evident. The chapter on Regula- 
tion of Storage, in which typical examples are illus- 
trated for reservoir outlets, power stations, intakes 
and overflow, and syphon spill-ways, gives informa- 
tion, well illustrated, on the features of modern 
design. 

In the chapter on rainfall, an interesting account 
is given of the modifications of normal circulation pro- 
duced by geographical distribution of land and sea, 
The fluctuations in annual rainfall and maximum 
intensity are explained, with tables showing the 
dry and wet periods of years at groups of stations 
in Great Britain, the United States of America, and 
India. In sequence, the author discusses run-off, or, 
as he prefers it, “ off-flows,’’ and storage capacity, 
with flood discharges and spill-way capacities. The 
essential quantities to be considered in the design of 
reservoirs are clearly stated, and authorities are 
quoted in reference to the formule and factors men- 
tioned in the text. A brief statement is given of the 
more important features in the treatment of water 
from storage reservoirs used for domestic supplies. 








INDUSTRIAL APPLICATIONS OF 
THE PHYSICAL PROPERTIES OF 
GRAPHITE— III. 

By A. H. Stuart, Ph.D., B.Sc. 

Cylinder Lubrication.—The phenomenal increase 
in the use of petrol motors and the very high mileage 
expected of them has brought the subject of 
cylinder wear into marked prominence. While no 
one having experience of these motors denies the 
importance of the problem of cylinder wear, there 
has been an element of disagreement over its cause. 

What was, in the first instance, regarded as wear 

in the usual sense of the word, due to attrition, 

became to be regarded as largely a result of corro- 
sion. This view was supported by the extensive 
experiments conducted by the Research Committee 
of the Institution of Automobile Engineers, in 
|which it was definitely established that carbon 
dioxide and moisture were the corrosive agents 
which were responsible for some, at least, of the 
measurable cylinder wear, and that this attack was 
very largely confined to the period immediately 
following each cold start. Subsequent work, how- 
ever, showed that this was not the whole story and 
that such things as piston-skirt clearance and 
piston-ring width had an important influence on 
wear. How complex the whole subject is, is illus- 
trated by the behaviour of the aluminium piston. 

As speeds increased, the necessity of reducing the 

weight of all reciprocating parts became urgent, 











and the cast-iron piston gave place to that of 
aluminium and, later, aluminium-copper alloy. As 
these metals were so much softer than cast iron, 
it was expected that cylinder wear would be reduced 
even if piston wear were increased, but the reverse 
was, in fact, experienced. This phenomenon was 
explained by saying that abrasive dirt was imbedded 
in the soft metal and lapped the cylinder walls. 
This explanation has now been shown to be wrong. 

It will be recalled that in discussing the running- 
in of new engines, attention was drawn to the 
importance of the Beilby layer. Referring again 
to the work of Professor G. I. Finch* on this subject, 
the electron-diffraction camera was employed to 
investigate the surface of aluminium-alloy pistons 
in a new, unused condition and after they had been 
run in. One would expect the surface in the former 
case to exhibit a crystalline character, and in the 
latter case the amorphous Beilby layer was antici- 
pated. In point of fact, exactly the reverse was 
recorded. Subsequent work showed that the surface 
of clean aluminium exposed to air very quickly 
developed an invisible film of oxide, which is, 
however, sufficient to protect it from further oxida- 
tion. This fact is used commercially in the produc- 
tion of a somewhat thicker protective film by the 
process of anodic oxidation. Finch has shown that 
the film of amorphous oxide under the conditions 
prevailing during running-in is transformed into 
the crystalline form of aluminium oxide. It will 
be recalled that aluminium oxide occurs in nature 
as corundum, amethyst, ruby, and sapphire. The 
crystalline form found on the surface of run-in 
aluminium-alloy pistons was sapphire. It is readily 
understood that the fine sapphire points give rise 
to intense local loads with consequent high tem- 
peratures, resulting in the rupture of the oil film 
and metal-to-metal (or, more strictly speaking, 
metal-to-sapphire) contact, producing the abrasive 
action which has beenexperienced. In parentheses 
it may be mentioned that magnesium-aluminium 
alloy forms a protective oxide film which under 
running-in conditions forms spinel (a form of magne- 
sium aluminate) and this produces a very satis- 
factory amorphous Beilby layer. Pistons treated 
with a thin layer of “spinelised”’ alloy are now 
in their experimental stage. 

It has been abundantly demonstrated, however, 
that whether the wear is due to corrosion or abrasion, 
its extent can be substantially reduced by the use 
of a suitable lubricant if it can be delivered in 
sufficient quantities on the surfaces where it is 
needed. It is readily seen that the working con- 
ditions, in regard to speed and temperature, if 
not of load, prevailing between the piston and the 
cylinder walls, are very severe compared with those 
existing in the big-end and crankshaft bearings ; 
yet the latter are lubricated by an ample supply of 
oil under pressure, while the former are dependent 
upon “splash.”’ Moreover, the portion of the 
cylinder walls where most wear occurs—that is, 
near the top, where the reaction pressure is greatest— 
is prevented by the piston skirts from getting its 
share of the splash, and the only oil from the sump 
which can reach the upper part of the cylinder 
walls has to be carried up by the piston rings. It 
is this fact which has suggested the use of what 
are called “upper cylinder lubricants,” which, 
being mixed with the petrol, enter the cylinder 
above the piston. Oils used for this purpose cannot 
be mixed with petrol except in extremely small 
proportions, usually of the order of } fluid oz. 
to 1 gallon of fuel. It needs only the application of 
a little simple arithmetic to see what a meagre 
supply this is. 

Added to the small amount of lubricant taken in 
with each induction stroke, we have to face the 
fact that the cylinder walls are exposed to the hot 
products of the power stroke before a further 
supply is drawn in. We cannot hope for much 
in the way of lubrication, therefore, unless the 
effects of the lubricant are cumulative, and this 
involves surviving the explosion wave. Colloidal 
graphite is again indicated as the only lubricant 
which can function efficiently under such conditions. 
In order to investigate the possibilities of using 
colloidal graphite for this purpose, an extensive 
series of tests was made in which the performance 





* Loc. cit. ante. 
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of an engine was subjected to precise measurement 
under the conditions which are known to favour 
cylinder wear. For these tests a four-cylinder, 
1,260-c.c. engine was used. It had overhead valves 
and camshaft, magneto ignition, and was fitted 
with a Solex carburettor. It had direct coupling to 
a Froude brake. Cooling was effected by passing 
water into the jackets directly from the mains. 
The water was metered and inlet and outlet thermo- 
meters were fitted. Provision was made for 
metering the petrol with a considerable degree of 
accuracy, and the air intake was also metered by 
means of an equalising drum and Pitot head. A 
few preliminary runs were made for adjustment 
purposes and the brake load was regulated with a 
view to keeping the revolutions down to about 
1,700 r.p.m. Provision was made for measuring the 
temperature of the oil in the sump and the tem- 
perature of the exhaust gases at the end of the 
exhaust manifold. 

On commencing a test the engine was started by 


«Figs. 
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005.8) Time in Minutes 
hand, and as soon as firing occurred the throttle | 
was fully opened and secured and stop-clocks were | 
started. Readings of all instruments were made | 
every minute, four observers being employed. The | 
test was continued until maximum horse-power | 
was attained, usually in about 20 minutes after | 
starting from cold. Generally speaking, the test | 
was then stopped and the engine allowed to cool | 
thoroughly before another test was commenced. | 
Over 20 tests of this type were carried through and | 
over 4,000 instrument readings were recorded. 
The first few tests were made using plain petrol, | 
with a view to ascertaining whether there was any | 
evidence of insufficient lubrication on the cylinder | 
walls. Fig. 6 shows a graph of brake horse-power | 
plotted against the time in minutes from a cold | 
start. This graph is characteristic of all these tests | 
with plain petrol in that the curious sag marked a 
in the graph was present to a greater or less extent 
in all of them. Since this sag is a common feature 
of these graphs, it is safe to assume that it is due 
toaspecific cause. It is suggested that the sequence 
of events is as follows :—As the engine warms up 
it naturally develops more power, until the graph 
flattens out at maximum power (for the particular 
torque imposed) at the end of 20 minutes or there- 
abouts. During the first few minutes of this 
process the pistons found a certain amount of oil 
on the cylinder walls left over from the previous 
run. After five minutes this supply was exhausted, 
and it was not until the end of 10 minutes that 
oil began to reach the cylinder walls by being 
thrown out sufficiently vigorously from the big- 
end bearings. Hence the rate of increase in the 
horse-power developed fell off during this oil-less 
period, due to increased friction. When the engine 
is cold the oil in the sump is, of course, cold also. 
By combining viscosity-temperature data for the 
oil used with oil temperatures observed during 
these tests it is possible to plot the grevh shown in 
Fig. 7. From this it will be seen that at the end 
of five minutes after a cold start the viscosity of the 
oil was still well over 1,500 (Redwood figures), 
and it will be obvious that oil of this viscosity will 
not readily form an oil mist which develops in the 
crankcase when the engine is warm. Another 








point of interest was afforded by the readings of 
the pyrometer recording the temperature of the 
exhaust gases. At the end of one minute after 
starting the temperature was 160 deg. C.; at the 
end of the second minute it was 310 deg. C., and 
after another minute it was 410 deg. C. At the 
end of 10 minutes from the start the temperature 
was 530 deg. C., at which it remained more or less 
constant. When it is remembered that the pyro- 
meter was inserted at the end of the exhaust 
manifold and received the gases after a certain 
amount of cooling had taken place, it will be realised 
that any oil film on the cylinder walls is submitted 
to very severe conditioning long before the engine 
is considered warm. 

A number of tests was next made in which 
various upper-cylinder lubricating oils were added 
to the fuel in various proportions. The power- 
time graphs obtained were compared with those 
given by the use of plain petrol. In all cases where 





any measurable difference was recorded, the addition 
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of the lubricant to the fuel resulted in a fall in power 
output. This became more marked as the propor- 
tion of oil was increased, and at 1 fluid oz. of oil 
to 1 gallon of petrol there was some evidence that 
carburation was being affected. This does not, 
of course, mean that cylinder wear was not being 
reduced by the addition of the lubricant, but if it 
was it was being paid for by loss of power. When 
one contemplates the working temperature of the 
region under review, however, any oil capable of 
being mixed with petrol would have a viscosity 
so low that a very modest pressure would be sufficient 
to give rise to rupture. 

The tests were now continued, using a fuel carrying 
colloidal graphite as a lubricant. With dependence 
upon the graphite as a lubricant, the oil vehicle 
can be chosen to give the best suspension qualities 
to the colloidal graphite without consideration of 
the lubricating properties of the oil itself. Using 
such a suspension up to } fluid oz. to 1 gallon 
of petrol gave results of an interesting nature, 
one set of which is recorded in Fig. 8. To assist 
comparison, the graph shown in Fig. 6 is super- 
imposed. There are two outstanding features on 
the upper graph : first, the sag is not present, and, 
secondly, the maximum horse-power is developed 
earlier than was the case when plain petrol was 
used. It will be observed, however, that the 





maximum power developed was not increased. 
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These and similar results gave encouragement, 
and it was decided to investigate the effeote of 
using this type of lubricant in excess. To avoid 
upsetting the carburation by adding too much oil 
to the fuel, the writer asked Messrs. E. G. Acheson, 
Limited, if they would prepare a sample of their 
“dag” brand colloidal graphite of maximum 
concentration in the lightest possible oil consistent 
with good suspension qualities. Half a fluid ounce 
added to a gallon of petrol produced a mixture as 
black as ink. One had misgivings about putting 
it into the tank, so a tall glass cylinder was filled 
with it and kept under observation for a week. As 
the suspension was satisfactory, an engine test 
was made. The main purpose of this test was to 
ascertain whether any ill-effects, such as plug or 
jet trouble, would result from continued use of 
a petrol containing colloidal graphite, and since 
the fuel used in this test was carrying colloidal 
graphite of very much higher concentration than 
would be used in practice, it was felt that any 


Fig.9. 
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trouble liable to develop would make its appearance 
at an early stage. The engine was therefore run 
continuously for five hours at various throttle 
settings. Watch was kept for the various troubles 
which it was thought might develop, but none was 
found, the engine running quite sweetly throughout. 
The plugs were then withdrawn and examined. 
They appeared quite clean, there being no visible 
deposit of graphite on them. The cylinder head 
was removed and very little “‘ carbon” deposit 
was found. Such as was present was of a soft, 
easily removable type, and when the surface of the 
combustion chamber was rubbed with a soft cloth 
it presented a burnished appearance, indicating the 
presence of a film of graphite. The whole surface 
of the combustion chamber was burnished in this 
way and the head replaced. 

It will be recalled that the engine had an overhead 
camshaft, and hence the head, valves, rockers, 
and camshaft came off and were replaced as a unit 
without disturbing any adjustment whatever. 
Thus the replacement of the head restored the 
engine to exactly its previous condition with the 
exception of the burnishing of the combustion 
chamber. A test was now made under the same 
conditions as before, using plain petrol as a fuel. 
The results are shown in Fig. 9. Again the graph 
given in Fig. 6 is included for comparison. It will 
be noted that (1) the initial horse-power developed 
by the cold engine is higher, (2) the sag is 
absent from the graph, (3) the maximum horse- 
power is attained earlier, and (4) this maximum 
horse-power is higher. As no change has been 
made in any of the adjustments of the engine, this 
improved performance could only have been brought 
about by the presence of the graphite film on the 
cylinder walls and combustion chamber. There 
cannot be any doubt that, just as a film.of graphite 
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was formed on the surface of the combustion | from the saloon, is a deckhouse fitted as a smoke room, rated at 518 kW each, are directly coupled to the 


chamber, so a film was deposited on the cylinder 
walls, where, under the influence of the pressure of 
the piston, a “ graphoid *’ surface would be formed, 
the properties of which will be discussed in a 
subsequent article. 





DIESEL - ELECTRIC INSPECTION 
VESSEL FOR THE CORPORATION 
OF TRINITY HOUSE. 

Tas Trinity House steam yacht Patricia, which, in 
woordance with established custom, preceded the 
Royal Yacht through the lines of the Fleet at the 
Coronation Naval Review in July of last year, has 
ilxo the more strenuous duty of taking the stand- 
ing inspection committee of Elder Brethren on their 
periodical visits to the lighthouses maintained by the 
Board around the English coast. The Review was 
her last ceremonial appearance, however, as she was 
then some 27 years old, and a successor, to be propelled 


by Diesel-electric machinery, had already been ordered | 


from the South Bank shipyard of Messrs. Smith’s Dock 
Company, Limited, Middlesbrough. 


ind by courtesy of the Corporation, we are enabled 
to give a description of this interesting vessel and to 
illustrate it with the photograph reproduced in Fig. 1 
on this page, and the drawings, Figs. 2 to 14, on 
Plate VIII. 

The new Patricia is a steel twin-screw vessel, measur- 
ing 218 ft. in length overail, and 211 ft. 6 in. between 
ar ecm w. with a moulded breadth of 35 ft. 6 in 
and a moulded depth of 16 ft. She has three steel 
decks, of which the main and lower decks are continuous 
from stem to stern, except for the interruption of the 
lower deck by the engine-room. The boat deck extends 


from the stem to within about 15 ft. of the stern, where | 


the main deck is open to facilitate working the ship. 
Welding has been extensively employed, all seven of 
the watertight bulkheads, the whole of the main and 
auxiliary engine seatings, deckhouses, oil-fuel bunkers, 
and the greater portion of the decks being constructed 
in this manner. 
the space between decks is devoted to living accom- 
modation, as the vessel will carry relief crews for light- 
ships and lighthouses, in addition to the members of 
the inspecting committee and her own complement. 
Six committee staterooms, with bathrooms, separate 
galley, steward’s quarters, and storeroom, are arranged 
on the lower deck abaft the machinery space. Imme- 
diately above, on the main deck, is the committee 
dining saloon, pantry and other storerooms, including 
cold chambers for meat and other perishable stores ; 
and on the boat deck, with direct access by a stairway 


The new yacht, | 
bearing the same name, has now completed her trials, 


Apart from a hold forward, most of | 


with a wide table on which charts can be spread. The 
Committee rooms are all panelled in polished hard- 
woods. 

The master and the deck officers are accommodated 
in a deckhouse amidships, forward of the funnel; and 
the engineers on the port side of the main deck, the 
corresponding space on the starboard side being divided 
into quarters for two apprentices, petty officers’ mess 
room, galley, and a spare cabin. Seamen, firemen, 


the lower deck in the flat between the hold and the 
engine-room, and on the main deck, forward of the 
hatch, accommodation is provided for 28 lightsmen. 
Separate mess-rooms and pantries are arranged for 
each section of the officers and men, with separate 
| galleys and washplaces, which have hot and cold water 
supplies. In the amidship and after accommodation 
a hot-water heating system is installed, served by an 
oil-fired radiator-boiler in the engine-room. Mechanical 
| ventilation provided in these spaces. The 
lightsmen’s quarters forward are heated by a stove. 

| The teak-built wheelhouse is on the navigating bridge, 
the house being continued aft above the officers’ 
quarters to form the chart-room and wireless-room. 
A very complete equipment of navigational appliances 
provided, including helm indicator, revolution 
direction-finder, echo-sounding apparatus, 


is also 


1s 


counters, 


submarine signalling gear, range-finder, Chernikeeff log, | 
The propelling machinery being of | 


and a searchlight. 
| the Diesel-electric type, the usual engine-room tele- 
| graphs are dispensed with, their place being taken by 
electrical controllers which enable the propelling motors 
to be actuated directly from the bridge. 


small Diesel-electric pilot vessel Vigia, put into service 
last year, but the Patricia's machinery is of consider- 
ably greater size and power and the technical interest 
| of the installation is proportionately increased. 

The propelling machinery and control gear has been 
| supplied complete by Messrs. The English Electric 
| Company, Limited, Stafford, and is arranged as shown 
in Figs. 9 to 14, on Plate VIII. The two main Diesel 
| engines are of the makers’ 6L type, having six cylinders 
uf 15-in. bore by 20-in. stroke, and at a speed of 375 
revolutions per minute have a normal continuous rating 


petty officers, and ten lights officers have quarters on | 


The Corpora- | 
tion has had some experience of bridge control in the | 


engines, and have a single pedestal bearing supporting 
the outer end of the shaft. These pedestal bearings 
are of a design developed specially for marine work, 
the oil being circulated by a dise dipping in a sump, 
|to comply with the specified requirement that the 
bearing must function satisfactorily under an inclina- 
tion of 15 deg. in any direction. The generators have 
been constructed in accordance with the British 
Stardard Specification for machines with Class B 
insulation, and each generator is capable of taking the 
full continuous output of the engine to which it is 
connected. The voltage of the propulsion circuit is 
limited to about 550 volts, the system being so designed 
that it is not possible to overload the main generators 
in any circumstances. On the after end of each main- 
generator shaft there is an overhung auxiliary generator 
of 48-kW capacity, supplying direct current at 220 volts 
for the operation of auxiliary machinery and services ; 
for which purposes there are also two 60-kW indepen- 
dent sets, arranged in line on the port side of the 
engine-room and consisting of high-speed Diesel 
engines, supplied by Messrs. The Associated Equipment 
Company, Limited, driving English Electric generators. 
The cooling system for these engines, which have their 
own pumps, takes its water supply from the main 
engine circuit. 

The auxiliary machinery associated with each of 
the main generating sets includes two Drysdale vertical 
Centrex pumps, mounted together and driven by an 
English Electric motor. one pump circulating fresh 
water through a cooler and thence to the cylinder 
| jackets, heads, exhaust valves and manifolds of the 
Diesel engines, and the other maintaining a salt-water 
circulation through the cooler. Similar dual pump 
units are fitted for the lubricating-oil supply, the 
pumps in this case being of the Drysdale Vertoil type, 
one being a scavenge pump, drawing from a sump 
tank, into which both main-engine crankcases drain, 
and delivering to a service tank; and the other a 
pressure pump, drawing from the service tank and 
delivering to the supply system through Serck oil 
coolers. The lubricating-oil system is completely 
| duplicated, either unit being capable of supplying both 
engines. 

The two propulsion motors are of the single-armature 














of 755 brake horse-power each. Except for the provi-| marine type, with single pedestal bearings similar to 
| sion of heavy marine-type bedplates, the engines are| those of the generators, and drive through Michell 
standard units, starting by air on all six cylinders, and | thrust blocks to cast-iron four-bladed propellers. The 
| having totally-enclosed valve gear, to promote quiet | stern tubes are fitted with United States metallic packing 
running and general cleanliness in operation. The at the inboard end and a Newark gland at the outboard 
cyclic irregularity is specified not to exceed | in 600,|end. The rating of the main motors, which are 
and particular attention has been given to balancing | separately excited and are fitted with forced ventila- 
to ensure freedom from vibration. To reduce exhaust | tion, is 665 shaft horse-power at 200 r.p.m. Either 
noise secondary silencers are fitted in the funnel in| main generator can be disconnected from the propul- 
addition to the primary silencers adjacent to the engines. | sion circuit without interruption to propulsion, the 
The marine-type main direct-current generators, | switching operation being protected by interlocks to 
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RAIL-WELDING PLANT; LONDON PASSENGER TRANSPORT BOARD. 

















a) AN ey aa 


Fia. 1. 





ensure a correct sequence. The main switchboard 
consists of three propulsion control panels of the dead- 
front type, an “essential’’ feeder panel, a “ non- 
essential ” feeder panel, two auxiliary-generator panels, 
and an excitation panel, and is fitted with the necessary 
meters, circuit-breakers, regulators, &c. The main 
generators and the main motors are separately excited, 
the controllers operating on the exciter fields, and 
therefore giving independent control of each propeller. 
The control telegraph on the bridge has six ahead 
positions, giving 30, 65, 100, 135, 170 and 200 revolu- 
tions per minute, and four astern positions giving 
30, 65, 135 and 200 revolutions per minute, respectively. 

Two vertical single-acting two-stage air compressors 
are provided, of Messrs. W. Reavell and Company’s 
make, each with a capacity of 40 cub. ft. of free air 
per minute at 350 Ib. per square inch, when running 
at 920 revolutions per minute, and complete with 
coolers, automatic unloaders, and pressure lubrication. 
Air for the main and auxiliary Diesel engines is stored 
in two receivers, each of 50 cub. ft. capacity. Two 
larger receivers, situated in the shaft tunnel, are used 
as a reservoir for the compressed-air towing winch 
which is fitted on the main deck aft, for the purpose 
of towing lightships to and from their moorings. 
Other auxiliary machinery includes two Drysdale Ver- 
toil oil-fuel transfer pumps; two Rotary Centrex 
freshwater pumps, also by Messrs. Drysdale and Com- 
pany, Limited, with two general service pumps of the 
same type; a Seamark methyl-chloride refrigerating 
machine by Messrs. J. and E. Hall, Limited; and an 
electric distiller supplied by Messrs. The General 
Electric Company, Limited. Five boats are carried, 


comprising two pulling lifeboats, a service motor-boat, 
a 16-knot launch for the use of the committee, and a 
“rock boat,” a light pulling boat fitted with special 
mooring bollards; which is used in communicating 
with lighthouses situated on exposed rocks. The 
committee launch is carried beneath a pair of Columbus 
davits. A derrick with a lifting capacity of 12 tons is 
fitted on the foremast and is operated by an electric 
winch. An electric windlass is situated in the forward 
*tween deck for lifting anchors, buoys, &c., and an 
electric warping capstan on the after deck. The steering 
gear is of the electric-hydraulic type, with telemotor 
control. The vessel, with her machinery, has been 
constructed throughout to the requirements of the 
Corporation, under the supervision of Mr. R. Kingdom, 
the Trinity House Surveyor of Shipping and Marine 
Engineer, and on the official] trial, on the measured 
mile at Whitley Bay, attained a mean speed slightly 
in excess of 14 knots. The progressive trials at Whitley 
Bay were followed by a 24-hours’ sea trial, and on 
arrival at Harwich, by trials of the towing gear, under 
service conditions, with a lightship in tow. 








Exectric TRACTION ON THE WiRRAL Rattway.—lIt 
is announced by the London Midland and Scottish Rail- 
way that electric traction will come into operation on 
their Wirral section lines on Monday, March 14. The 
lines affected are those between Birkenhead Park and 
West Kirby and New Brighton, covering 10 route-miles. 
Through running wil] be introduced between West Kirby 
and New Brighton and Liverpool (Central) Low Level, in 
conjunction with the Mersey Railway Company and as 
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DresEL-ENGINE DrivEN GENERATING SET. 


|PORTABLE RAIL-WELDING PLANT 
FOR THE LONDON PASSENGER 
TRANSPORT BOARD. 


| AurHoven the welding of rails has been practised 
for some time on railways abroad, and tentative work 
has been done on it in this country, the portable 
welding plant shown in the accompanying illustrations, 
Figs. 1 and 2, is the first of its type to be put into 
service here. The plant is designed for the welding 
of both running and conductor rails on the system 
of the London Passenger Transport Board, 55, Broad- 
way, Westminster, 8.W.1, the object of welding the 
rails being primarily to reduce the noise in the under- 
ground portion of the system. This end is also to 
be assisted by noise-reducing screens in the tunnels 
and by smoothing the rails by a travelling grinding car 
and, when the complete scheme is in operation, it 
is estimated that the amount of noise in the London 
tube railways will be reduced by some 60 per cent. 
It must be understood at the outset, however, that 
the welding is not done in situ, the plant being made - 
vortable solely with the idea of moving it readily 
rom site to site on the system. The rails are supplied 
in standard lengths of 60 ft. and are to be welded 
at one or other of the sites into lengths up to 300 ft. 
for the running rails and up to 240 ft. for the conductor 
rails, and transported as required in these continuous 
lengths for laying. These figures refer to the rails 
in the tunnels in which the temperature is approxi- 
mately constant. For the portions of the system 
situated in the open air and, in consequence, exposed 
to greater temperature variations, it is proposed to 
restrict the lengths of the running rails to 240 ft., 
and of the conductor rails to 120 ft. The noise problem, 
moreover, is not so great in the open air. The running 
rails weigh 95 lb. per yard and the conductor rails 
up to 150 Ib. per yard. The plant is designed to 
deal with running rails having a cross-sectional area of 
12 sq. in. and with conductor rails with an area up to 
15 sq. in. 

The plant consists of three independent units, viz., a 
vehicle carrying a Diesel-engine driven generating set, 
one carrying the automatic flash welder and a post- 
heating apparatus for normalising the joint after weld- 
ing, this latter being mounted on wheels but not 
enclosed in a vehicle. The generating set is shown in 
Fig. 1, but it may be mentioned that since this photo- 
graph was taken the air-compressing set to the left 
has been enclosed in a manner similar to the rest of 
the vehicle. The vehicles are of the well type, with 
four-wheel bogies at each end, and were designed and 
constructed by the London Passenger Transport Board. 
The external dimensions, wheel base, &c., have been 
arranged to suit the loading gauge and curves of the 
tunnel portion of the system and are, of course, also 
suitable for the open track. The generating set com- 
prises an 8-cylinder Diesel engine developing 400 brake 
horse-power at 800 r.p.m., and a 300-kVA alternator 
giving 750 amperes at 400 volts. The set was supplied 
by Messrs. The English Electric Company, Limited, 
28, Kingsway, London, W.C.2. The control panel 
is situated near the alternator, with an operating 
compartment between it and the fuel tank on the 
extreme right of the vehicle. The air-compressing 
plant on the left comprises a motor-driven compressor, 





a result, the present journey times will be considerably 
reduced. 





receivers, &c., and serves such anxiliaries as the 
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mechanical parts of the post-heater, and the grinding 
and chipping portable tools. 

The central portion of the welding vehicle is shown in 
Fig. 2. The automatic flash welder is situated in the 
centre, while one end is occupied by an air receiver, &c., 
and the other by a motor-driven compressor for actua- 
ting the welder. This compressing plant, as well as 
that on the generating vehicle, was supplied by Messrs. 
Broom and Wade, Limited, High Wycombe. The 
welding plant was supplied by Messrs. A.-1 Electric 
Welding Appliances Company, 64, Victoria-street, West- 
minster, 8.W.1, and was manufactured at the firm’s 
Inverness works. It comprises the automatic flash 
welder and the post heater, both rated at 300 kVA, 
and tests made with it show that rails having a 
carbon content of 0-7 per cent., rails with a chromium 
content of 0-6 per cent., or rails which have been 
sorbitically treated, can be dealt with equally satis- 
factorily. The machine is shown in Fig. 2 with running 
rails of 95 1b. per yard in position for welding, the rails 
being aligned and clamped at points adjacent to the 
butt weld. The left-hand welding head is stationary, 
but the right-hand one is mounted on slides and is 
capable of longitudinal movement along with the length 
of rail it carries. It will be understood that the move- 
ment of the rail when welded is from right to left, that 
is, the continuous portion passes through the end of the 
vehicle at the left and the new lengths to be welded 
on it are passed through the right-hand end. Both 


the short and continuous lengths of rail are supported | 
to | 


on rollers carried wagons suitably arranged 
give the correct height to the rail as it passes through 
the welder 

The actual welding operation is as follows: 
clamping is effected by pneumatically-operated 
mechanism which exerts a heavy pressure. Depression 
of a push-button then starts the welding process, no 
further attention being required from the operator 
until the weld is completed. The first part of the 
process is the preheating of the weld, and this is effected | 
by the reciprocation of the right-hand head with its | 
rail. The reciprocating movement controls the welding 
current flow, heat being given to the rail end partly by | 
conduction from an arc and partly by the heat generated | 
by the resistance of the steel to the passage of the | 
heavy current. The reciprocating movement is main- 
tained for approximately 2 minutes, at the end of | 
which time the metal is in the correct condition for | 
the change-over to flash welding. This change-over is 
automatic, and the resultant arc, which is maintained 
for about 10 seconds, generates a temperature of about 
3,500 deg. C. The maximum current flowing is 45,000 
smperes. Another automatic change results in the 
current being cut off and the right-hand length of rail 
being forced up to the left-hand one with a forging 
pressure of 27 tons, when consolidation of the weld 
takes place. The complete welding operation is thus 
carried out in than 3 minutes. The welding 
pressure is applied by the lever seen at the right hand, 
the pressure being derived from a pneumatically- 
operated cylinder the piston of which is coupled to 
the end of the lever, and transmitted to the welding 
head at a point on the lever approximately in line 
with the rail. The jaws are removable so that they 
can be readily changed for the welding of the different 
rails, the running rail being of the double-headed 
type while the conductor rail is flat-bottomed. 

After the weld is completed the rails are traversed to 
the left when the joint is clear of the welder and is at 
the chipping station in the vehicle, not visible in the 
illustration. Here the fin is chipped off while still hot. 
Further traverse brings the joint into the post-heater. 
This has two heads generally similar to the welder, 
the clamping being pneumatically effected. The 
heating current is maintained until a temperature of 
850 deg. C. has been reached, when it is automatically 
cut off, regulation being effected by an optical pyro- 
meter control manufactured by Messrs. Radiovisor 
Parent, Limited, 28, Lower Russell-street, London, 
W.C.2. The heating heads, however, differ from 
those of the welder in one respect, in that they are 
provided with a transverse movement so that they 
can be withdrawn sufficiently far to allow the rail to 
be lifted out when necessary without having to be 
moved laterally. Automatic reguiation of the heating, 
of course, ensures uniformity of heat treatment for all 
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ENGINEER] 
The plant, at an inspection made on Thursday, 
February 3, when it was at work at the Lillie Bridge 
depét, was functioning quite smoothly, and no special 
knowledge of welding technique seems to be called 
for on the part of the operators. The generating 
jant was running quietly, the frame of the vehicle 
ing jacked up to take the vibration off the bogie 
springs, and the engine exhaust being notably clear. 








LETTERS TO THE EDITOR. 
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THE RESISTANCE OF TRAINS. 


To tHe Eprror or ENGINeerine. 


Sm,—In so far as Lord Monkeswell, in his letter 
which you published on January 28, on page 100, has 
correctly estimated the speed and direction of the wind, 
the unusually high resistance of the Nord train can at 
best be only partially ascribed to air resistance. For 
a 13-coach train of British type under the same condi- 
tions, the extra air resistance due to wind would 
amount to about 600 Ib., and the associated power 
absorption to about 100 h.p., over and above those 
encountered at 65 m.p.h. in still air. These values 
would, no doubt, be exceeded in the French train 
on account of the larger size of the rolling stock, 


| WELDING ORDINANCES IN THE 
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CHICAGO BUILDING CODE. 


In the revised Building Code of the City of New York, 
which came into force on January 1, some very detailed 
ordinances were incorporated, governing the use of 
welding in lieu of riveting in the steel framework of 

. These were quoted at length in an article 
on the new Code which appeared in our issue of 
August 27 last* and, it will be recalled, covered not 
only such technical provisions as permissible loadings, 
but extended also to proofs of the competency of the 
individual operator and the experience with welded 


structures by the architect or engineer 
responsible for the design. 
In Chicago the work of revising the city’s regulations 


for the control of buildings has also been in hand for 
some time, particularly with reference to the use of 
welding in structural work, and on November 3, 1937. 
the City Council officially approved of its employment. 
subject to conditions which resemble in many respect~ 
the requirements now in force in New York. Under 
the new ordinances of the Chicago Code, ‘“‘ Welding or 
any combination of riveting, bolting and welding may 
be used for the connecting or assembling of component 
parts of metal beams, columns or trusses, or other 
members, and for connecting such members to one 
another to make up the frame of a building or a 





though hardly to the extent of producing a very 





The | 


marked effect on locomotive performance. 

It is, perhaps, worth mentioning, however, that | 
40 deg. from the “ fair” direction is a critical region | 
wherein the air resistance increases very rapidly with | 
increasing obliquity of the wind, and that the values 
for excess air resistance, quoted above, would be 
about doubled if the wind direction were 45 deg. 
instead of only 40 deg. 

Yours faithfully, 
F, C. JOHANSEN 
(Research Department). 
London Midland and Scottish Railway, 
Derby. 
February 1, 1938. 








A SCOTTISH LOW - TEMPERATURE 
CARBONISATION EXPERIMENT. 


To THe Eprror or ENGINEERING. 


Srr,—I have read the very fair article on the above 
subject appearing in your issue of January 28, on 
page 96, with much interest. 

You say in the last sentence of your article, ‘“‘ The 
complete and most convincing-answer to the Scottish 
Oil from Coal Committee’s report would be for those 
who believe in the future of low-temperature car- 
bonisation to put down a commercial unit of adequate 
size and to demonstrate the validity of their belief.” 
This is a wise statement, and I may say on behalf 
of the British Coal Distillation Company, we would 
under normal circumstances be fully prepared to act 
in this way ; but the circumstances are not normal. 

The financial atmosphere of Scotland has been 
prejudiced by the report referred to, and investors are 
not at all likely to support any new industry of this 
kind at the present time. Indeed, the position in 
Scotland would seem to be hopeless. But why 
shouldn’t the Special Commissioner for Distressed 
Areas do something ? I understand his operations are 
restricted to giving assistance to those forms of 
employment that can show no profit. If this be so, 
and the Oil from Coal Committee be correct, then here 
is his chance to do something of a disinterested nature, 
and which will be nothing less than spectacular and 
useful. 

I might mention there was not one single member on 
this Scottish Committee who had any technical know- 
ledge of modern low-temperature carbonisation prac- 
tice ; and therefore my colleagues and I in the British 
Coal Distillation Company do not accept their verdict 
as being in any way correct or final. On the contrary, 
we are fortified in our belief by the fact that the 
well-known group of Bestwood Collieries, of Notting- 
ham, probably among the most progressive coal-mining 
undertakings in the Midlands, have resolved, after 
exhaustive research among 20 different low-temperature 


parts of the continuous rail, and the results are stated | carbonisation systems, to put down one of our standard 
to be wholly satisfactory. The rail is then passed along |450 tons per day distillation plants; and it would 
for the final dressing and grinding of the joints, a| be presumptuous for us to believe that the action of 
portable pneumatic wheel being used. The finished | this company is a case of fools rushing in where angels 
rails are then either transferred to special wagons | fear to tread. We have no grounds for believing that 
for transit to the site or stacked at the appropriate | the coal conditions in the Midlands are so very different 
depét, as the case may be, The complete operation | from those to be found in many parts of Scotland 
of welding, post-heating and dressing, with the atten-| As a matter of fact, we have distilled on test several 
dant handling, requires about 10 minutes, so that,| hundreds of tons of Scottish coal with com plete 
with running rails, six welded joints can be made per | success. 


hour when required. Taking a more conservative 


estimate, it would appear that a continuous length of 
300 ft. of running rail, viz., five standard 60-ft. lengths 
with four joints, will be easily produced in an hour, 
allowing for unavoidable idle time 





I am, Sir, 
Yours faithfully, 
Auchmar, MONTROSE. 
Drymen, Glasgow. 
February 1, 1938. 





structure ; except that the strength of any one (1) joint 
shall be considered as the strength of the welded joints 
alone, or as the strength of the rivets or bolts. Surfaces 
to be welded shall be free from loose mill scale, rust, 
paint or other foreign matter. No welding shall be 
performed in a strong wind or in rain until adequate 
protection has been provided.” 

The maximum values permitted for the stresses in 
tension, compression and bending are given for castings 
in iron and steel, as well as for ordinary rolled sections 
of various constituents. In tension it is specified that 
the maximum stress in lb. per square inch shall not 
exceed the following values :— 


Structural grade steel ... 18,000 
Silicon steel - _ 24,000 
Cast steel 15,000 
Wrought iron 12,000 
Cast iron ot sink eal —_ None 
Rivet steel (heads not countersunk or 

flattened to less than } in.) 13,500 
Metal in welds, bare wire 13,000 

” o shielded arc ... 16,000 
Bolts in tension of structural grade 

steel ies u . ... 16,000 


Bolts of special high-strength alloy steels, when in 
tension, may be stressed to one-third of the yield point 
given in the relative A.S.T.M. Specification. It will be 
observed that the maximum tensile stress allowed in 
weld metal, deposited by the shielded-arc process, is 
2,500 Ib. per square inch higher than the value accorded 
to rivet steel, and 3,000 lb. above the allowable 
stress in a bare-wire weld. 

In the computation of the maximum allowable com- 
pressive stress, the Code provides that, on the gross 


section of any compression member with a ratio of R 


not greater than 120, the following values in Ib. per 
square inch shall be the maxima for the materials 
indicated :— 





Structural grade steel 18,000 
Silicon steel 24,000 
Cast steel 15,000 
Wrought iron 10,000 
Cast iron oe oe ne ... 10,000 
Metal in welds, on the section through 

the throat of a butt weld ... 15,000 


The maximum permissible bending stresses are 
limited to total stresses, in Ib. per square inch, in the 
extreme fibre of any rolled section or built-up member 
in bending, not exceeding the following values :— 





Structural grade steel 18,000 
Silicon steel 24,000 
Cast steel 4 15,000 
Wrought iron ... _ — 12,000 
Cast-iron (fibres in tension) ... 3,000 
» (fibres in compression) 10,000 
Metal in welds (bare-wire) in tension... 13,000 
°° (shielded-arc) ... ... 16,000 
15,000 


in compression 


Most of the values quoted agree fairly closely with 
those adopted in the New York Code, and for ordinary 
structural steel are the same in tension and in bending. 
In compression, New York allows a stress of 18,000 Ib. 
per square inch on “ rolled steel in short lengths or 
where lateral deflection is prevented,” but sets the 
permissible maximum at 15,000 Ib. only in the case 
of columns. In the use of cast iron in bending, however, 
Chicago allows only 10,000 Ib. per square inch in the 
extreme compression fibres, where New York will 
accept 16,000 Ib. Cast steel, also, is rated at only 
15,000 Ib. in Chicago, in both tension and compression, 





* See ENGINEERING, vol. cxliv, page 235 (1937). 
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against 16,000 lb. under similar conditions in New 
York. A difference of only 1,000 Ib. per square inch 
is not of great moment where there is ample margin 
in either case ; but the difference in maximum allow- 
able compression stresses, on the information so far 
available, is sufficient to affect the weight appreciably 
in a design calculated with close regard to limits. 








LABOUR NOTES. 


Tue Ministry of Labour provisionally estimates that 
at January 17, the number of insured persons between 
the ages of 16 and 64 in employment in Great Britain, 
exclusive of persons within the agricultural scheme, 
was approximately 11,309,000. This was 128,000 
less than the total for December 13, 1937, but on a 
comparable basis was about 87,000 more than the total 
for January 25, 1937. The decline in employment 
between December 13 and January 17 was most 
marked in the distributive trades, the textile, tailoring, 
furniture, engineering, iron and steel, tinplate and 
motor-vehicle industries, metal-goods manufacture, 
dock and harbour, hotel and boarding-house services, 
printing and book-binding, and certain food-manufac- 
turing industries. There was also a decline in agricul- 
tural employment. On the other hand, there was an 
improvement in the building, public-works contracting 
and stone-quarrying industries. In these industries, 
employment at December 13 was affected by bad 
weather. - 

At January 17, the number of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,418,695 wholly unemployed, 345,134 
temporarily stopped, and 63,778 normally in casual 
employment, making a total of 1,827,607. This was 
162,200 more than the number on the registers at 
December 13, 1937. On a comparable basis there was an 
increase of about 195,000 as compared with January 25, 
1937. 
men, 52,856 boys, 379,396 women, and 64,049 girls. 
The increase of 162,200 between December 13 and 
January 17 included nearly 39,000 boys and girls; 
this increase was partly due to the registration of large 
numbers of juveniles who had reached the school- 
leaving age at the end of the December term. 


The total of 1,827,607 registered unemployed 
included 1,680,897 persons who were applying for 
benefit or unemployment allowances. An analysis of 
these applicants shows that in the case of 842,000, or 
50 per cent., the last spell of registered unemployment 
was less than six weeks; in the case of 1,087,000, cr 
65 per cent., less than three months; in the case of 
1,277,000, or 76 per cent., less than six months ; and 
in the case of 278,000, or 17 per cent., twelve months 
or more. Of the persons on the registers at January 17, 
about 60 per cent. were applicants for insurance benefit 
and about 32 per cent. for unemployment allowances, 
while about 8 per cent. had no application for benefit or 


The total on January 17 included 1,331,306 | 


the recommendation are not to be disclosed until they 
have been submitted to the executives of the various 
unions and to the Employers’ Federation. The Con- 
federation of Shipbuilding and Engineering Unions is 
to meet at York on Wednesday next week, to consider 
the recommendation. 


Messrs. Vickers Limited, announce that for some time 
they, and the boards of their subsidiary companies, 
have been giving consideration to the introduction of 
a pension and life assurance scheme for thé members 
of the staffs. As a result, schemes have been arranged 
which, it is hoped, will come into operation on March 1. 
Detailed particulars of the schemes are being put before 
the members of each company’s staff in the course of 
the next few days. The eventual adoption of the | 
schemes—as is usual in cases of the kind—is contingent 
on an agreed percentage of the eligible members electing 
to join. In future, it will be compulsory for all new 
members of the staffs to join. The members of the 
staffs who will be offered participation in the schemes | 
number between 6,000 and 7,000. 


The directors of Tecalemit, Limited, lubrication 
specialists, Great West Road, Brentford, have sanc- 
tioned one week's holiday during the month of August, 
with pay. for their employees, paid by the hour, 
whose unbroken service totals one year at July 31 next. 





The wages of workers in the heavy chemical] industry 
in England and Wales are increased by five-eighths of 
a penny per hour as from the beginning of the current 
pay week. This was decided at a meeting of the 
Joint Industrial Council for the Chemical Industry, in 
London last week. The arrangement does not apply 
to Messrs. Imperial Chemical Industries, for whom a 
separate agreement was reached some weeks ago, and 
under it, the wages of both day and night shift workers 
will be increased by from 2s. 6d. to 38. per week. The 
| parties to the settlement were the Association of 
Chemical Employers, the Transport and General 

Workers’ Union, and the National Union of General 
}and Municipal Workers. 





Under an agreement which has just been reached 
by the employers and employees in the Swedish 
engineering industry, substantial concessions are made 


in force until January 1, 1940, 


men. Benefits secured by the workers are incr 


at work. 
one day. 


Moreover, paid holidays are increased by 


A conference of representatives of executives of 
trade unions was held on January 28 for the purpose of 
discussing the charter for youths, which has been 
drafted by the General Council of the Trades Union 
Congress, and considering more intensive methods of 





unemployment allowances. 


Between December 13, 1937, and January 17, 1938, | 
the numbers of unemployed increased by 45,076 in 
the London area, 21,428 in the South-Eastern area, 
11,567 in the South-Western area, 22,608 in the Mid- 
lands, 13,120 in the North-Eastern area, 41,135 in the 
North-Western area, and 13,108 in Wales. There were 
decreases of 4,570 in the Northern area and of 1,272 in 
Scotland. As compared with the position at Decem- 
ber 13, 1937, there were on January 17, 1938, 11,273 
fewer workers in employment in metal goods manufac- 
ture. In steel melting, rolling, &c., 5,826 fewer were 
employed ; in the motor-vehicles, cycles and aircraft 
trades, 4,409 ; in general engineering, &c., 3,935 ; and 
in the tin-plate industry, 3,296. In the building trades 
there was an increase of 17,655 in the number of men 
employed ; in the stone-quarrying and mining industry 
an increase of 4,299; and in public-works contracting 
an increase of 4,076. ~a 

The conference between representatives of the 
Shipbuilding Employers’ Federation and the Con- 
federation of Shipbuilding and Engineering Unions to 
consider the request of the unions for an advance in 
wages, holidays with pay and other matters, was 
resumed in London on Friday last week. Mr. F. C. 
Pyman, president of the Employers’ Federation, was 
again in the chair on the employers’ side, and Mr. W. 
Westwood, president of the Confederation of unions, 
was chairman for the trade-union side. At the close 
of the conference, it was officially stated on behalf of 
both parties that terms for a settlement covering a 
wage advance and payment in respect of holidays had 
been agreed for mutual recommendation to the execu- 
tives of both sides, Apprentices, boys and youths will | 
be covered by the wages settlement and will also receive 
payment in respect of holidays. The actual terms of 








organising young people in the trade unions. The 
following resolution was unanimously adopted: 
* That this conference, appreciating the lead given by 
the General Council in focussing attention on the 
necessity for specialised action on the problem of youth 
organisation, urges the respective affiliated unions to 
co-operate, to the fullest possible extent, in the plans 
which the General Council are to formulate.’’ The 
text of the charter has already been given in 
ENGINEERING. 





A further Decree, relating to the application of the 
40-hour week in France, states that orders will be 
issued by the Minister of Labour to establish a list of 
industries and trades in which authorisation may be 
given for the recovery of time lost on account of 
business fluctuations which are not of a periodical or 
seasonal character. These Orders, issued after con- 
sultation with the employers’ and workers’ organisa- 
tions concerned, will fix, at not more than 100 hours a 
year and one hour a day, the amount of time lost 
that may be made up by staff employed during slack 
periods, to the exclusion of workers engaged during 
a busy period. Heads of undertakings will not be 
allowed to make use of this privilege unless they have 
previously agreed, (a) to wait one month before dis- 
missing, on the ground that there is no further work for 
them, workers who have been employed in making up 
time lost; and (6) if after that period any of such 
staff are dismissed for want of work, to re-engage them 
in preference to others when extra hands from the same 
trade are required within six months. This under- 
taking will be incorporated in a collective agreement 
or in establishment rules which will also fix the condi- 
tions of re-engagement of such workers. 


In addition to the overtime allowance for an extra- 
ordinary pressure of work provided for in the Decrees 


wages, higher rates for piecework, special regulations | 
affecting apprenticeship, and better safety measures | 


for the application of the 40-hour week, a special 
additional allowance of not more than 75 hours per year 
may be granted, under the conditions stated below, to 
undertakings which can show that they have been 
unable to recruit an adequate number of workers for 
employment on operations requiring skilled labour. 
Orders of the Minister of Labour, issued after consulta- 
tion with the employers’ and workers’ organisations 
concerned, will establish a list of the skilled trades in 
the various industries which will be based on the 
nature of the work to be done and to which the above- 
mentioned exemption will apply. The Orders will fix 
the methods of applying the exemption, subject to 
a maximum allowance of three hours a week. 


The application for authorisation which, under the 
provisions relating to overtime in case of extraordinary 
pressure of work, the head of the establishment is 
required to submit to the factory inspector, will be 
brought to the notice of the workers’ organisations 
concerned by the inspector. If these organisations 
think that unemployed skilled workers of the trade 
required can be found locally, they must immediately 
inform the inspector and provide him within 48 hours 
with the names, addresses and trades of the unemployed 
workers in question. The inspector will then dea! with 
the application in the light of the information which 
he has received. 


The weekly organ of the Internation] Labour Office 
at Geneva states that, in co-operation with a number of 
interested organisations, the Engineering Society of 
China is making a study of the engineering apprentice- 
ship system in that country. The purpose of the study 
is to frame measures to give apprentices a standard of 
training and to improve their status in the engineering 
world. Information is being collected from all parts 
of China and from Europe and America. According 
to the information already available, several foreign 
firms in Shanghai have successfully introduced training 
courses for apprentices. The Shanghai Waterworks 
Company, for instance, has provided a school for the 
sons and relatives of its workmen at which boys of 15 
jare apprenticed for five years, and during that time 
| are encouraged to attend evening classes, tuition fees 
| being pafd by the company in cases of special merit. 
| Student assistant engineers holding a B.Sc. (Engineer- 





to the workers. The agreement, which is to continue | ing) degree or its equivalent, from any university in 


covers about 90,000 | ‘ ; 
eased | that they sign an agreement with the company. 


China may receive three years’ training on condition 


The Shanghai Telephone Company conducts an 
apprenticeship course for candidates between 16 and 
18 years who are recommended by local schools, and 
who have attained a certain educational standard. 
Candidates are first interviewed and are then required 
to take an entrance examination. Successful candi- 
dates are engaged for three years as apprentices, and 
are first trained in general telephone work and later 
in any particular branch for which they show a special 
aptitude. During the training period they receive 
a salary of 30 dols. a month for the first year, 40 dols. 
for the second, and 50 dols. for the third, after which, 
if a vacancy exists, they are engaged at a salary in 
accordance with their individual] ability. 


Speaking at the annual dinner of the National 
Federation of Professional Workers in London on 
Saturday last, Mr. Ernest Bevin referred to the pro- 
fessional and non-manual workers, from the trade 





union point of view, as the backward body of the 
country. As Labour rose to power, he said, it would 
place upon the so-called professional people only the 
value they were now placing upon themselves. In 
not joining with the manual workers, the non-manual 








workers did not win the respect of their opponents. 
The only thing that would win that respect was the 
power they represented. He saw in the Federation of 
Professional Workers a nucleus which, used aright, 
could become the agent to build up a great clerical 
national organisation. 


A scheme is now in operation in New Zealand, both 
to remedy the shortage of skilled workers in certain 
industries and to further the employment of young 
men between 18 and 25 who missed the opportunity 
of learning a skilled trade during the depression, and 
who are now either in receipt of sustenance or employed 
only on odd jobs. Under the scheme, the wages of 
apprentices in the carpentry, joinery and bricklaying 
trades are subsidised out of unemployment funds. The 
subsidy is paid for a period of three years in the 
carpentry and joinery trades and two years in the 
bricklaying trade, and the amount varies in accordance 
with the trade, the age of the apprentice and the year 
of training. 
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R AUTOMATI CON. | 
THROL FOR LAUNDRY WASHING|THE NEWBERY CONTROL FOR WASHING MACHINES. 


MACHINES. 


In laundry work, no less than in other branches of | 
industry, it is essential to take all possible steps to 
ensure efficient operation of plant if the best results 
are to be obtained at a reasonable operating cost. The 
most important plant item is, of course, the ate 
machines, of which as many as thirty, of various | 
sizes, may be employed in a large laundry, and it will | 
be obvious therefore that any method of improving the | 
efficiency of these machines is worthy of careful | 
attention by the laundry engineer. It is a matter of | 
common knowledge that in the washing machines soiled | 
clothes and other fabrics are subjected to a sequence of | 
washing and rinsing operations, and it is not surprising | 
that the nature and duration of the various operations 
must be varied in accordance with the kind of fabric 
to be cleaned, the degree of soiling, and other factors. 
These matters are decided by the laundryman as a result 
of his experience and it will be evident that in the work- 
ing of the general laundry wide variations in the methods 
of operating the washing machines will be needed. 

As an indication of what may be required from the 
washing-machine attendant, or of the automatic- 
control apparatus which we propose to describe, we 
may mention that for washing average soiled white 
work in a washing machine, of which the inner cylinder 
is 42 in. in diameter by 84 in. in length, the following 
operations may be taken as typical of good practice : 
Starting with the washer loaded, 10 in. of cold water 
is first admitted and discharged after 5 minutes. 
For the first wash, 8 in. of cold water is admitted 
at 5} minutes from the start, 3 gallons of soda solution 
half a minute later, and 10 galions of soap solution 
another half minute later. Steam is then admitted 
for 3 minutes, raising the temperature of the water . : 
to 120 deg. F., and the liquid contents of the machine Fic. 1. Wasting Macuine wita Avromatic Controt APPARATUS. 
are discharged 15 minutes after starting. Another 
10 minutes is occupied by a second wash, starting 
with 6 in. of hot water at 140 deg. F. and adding 
soda and soap (and bleach, if required), the dirty 
liquid being discharged 25 minutes after the start. 
In the third wash, which occupies the interval from 254 
minutes to 40 minutes from the start, 4in. of hot 
water is first run in, soda and soap solutions are added, 
and steam is admitted for 124 minutes to raise the whole 
contents of the machine to boiling point. The liquid 
is then discharged and the washing completed by four 
rinsing operations. In the first rinse, 10 in. of hot 
water is admitted and discharged after 4 minutes, and | 
the second rinse is similar, except that 12 in. of hot | 
water is admitted. For the third rinse, 16 in. of hot 
and cold water mixed is required, while in the fourth | 
and last rinse cold water only is used, 20 in. being | 
admitted and blue added if required. The rinsing 
operations each occupy 5 minutes, and after the fourth | 
rinse the machine is stopped and unloaded 60 minutes | 
after the start. 

In general practice, all these operations are hand | 
controlled by the wash-house man and it will be readily | 
appreciated that it is extremely difficult, if not impos- | 
sible, for him to open and close all the various valves | 
at the correct times when, as is usually the case, he | 
has to attend to a battery of machines and is also | 
responsible for loading and unloading them. Hand | 
control is, therefore, likely to result in some of the | 
operations being unnecessarily prolonged, with a} 
consequent waste of time and materials, and possibly | 
in some damage to the work. To avoid these con- | 
tingencies, Mr. Stanley Newbery has designed and | 
patented the automatic-control apparatus for washing 
machines which we illustrate on this and the opposite 
pages and the sole British rights have, we understand, | 
been acquired by Messrs. James Armstrong and 





























Company, Limited, 151, Queen Victoria-street, London, | wheat | 

E.C.4, This apparatus enables the correct volumes | Ssmuptetinacte: 

of liquids and steam to be admitted to the washing - ee ee 
‘ Di pK’ cal 


machine automatically in a properly timed sequence 
and also stops and starts the machine at the right yee aa 
time. The apparatus has been tested in a large 
London laundry over a period of six months and 
has operated throughout without a single breakdown ; 
several other installations are also wo-king satisfactorily. 

Fig. 1, on this page, shows a washing machine of 
which the inner cylinder is 60 in. in diameter and 
137 in. in length, with the automatic control apparatus 
mounted close to the machine on the left; the appa- 
ratus can, however, be located in any convenient 
position irrespective of its distance from the machine. 
The control apparatus is shown separately in Fig. 2, 
and in Fig. 3 it is shown with the casing removed 
to expose the electrical details. The wiring is located | 
at the back of the panel, which is arranged to swing 
open on hinges to facilitate access. An important | 
feature of the design of the apparatus is that since | 
it must necessarily be employed in a very humid | 
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atmosphere it is operated by direct current at 40 | . 
volts, and this low pressure, in conjunction with the | TaNES BEHIND. with CasInc REMOVED. 
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THE NEWBERY AUTOMATIO CONTROL FOR WASHING MACHINES. 





Fig.4. 


(6267.0, 


total enclosure of all contacts and wiring, safeguards 
the attendant from any danger of shock and also 
complies fully with the requirements of the Factory 
Act. As shown in Figs. 1, 2 and 3, there are three 
lamps at the top of the panel, one of which, on the 
left, is coloured red, while that on the right is green, 
the central lamp being white. The arrangements 
are such that when the red lamp is lighted the main 
switch is on and the control working; when the 
green lamp is lighted the washing machine is in 
operation ; and when the white lamp is lighted some 
special operation, such as the admission of bleach by 
hand, is due. It is quite possible to arrange for the 
bleach to be delivered automatically, if desired, but the 
quantity used is so small that the additional cost of 
arranging for automatic delivery is not usually justified. 

Before describing the electrical arrangements in 
detail, it should be explained that the time at which 
each of the operations commences is controlled by 
means of the dial shown below the indicator lamps in 
Figs. 1, 2 and 3, and illustrated diagrammatically, on a 
larger scale, in Fig. 4, on this page. In the centre of 
this dial, at the back of the panel, is a contact arm 
operated by an electric motor through reduction gearing 
so that it makes one complete revolution in 75 minutes, 
the time being indicated by a pointer travelling over a 
circular scale, graduated in minutes, on the front of the 
panel. Surrounding this scale, and located at $-minute 
intervals, are a number of timing sockets arranged in 
two concentric circles, each socket being connected 
to a contact segment at the back of the panel. Beyond 
these timing sockets are other sockets, each corre- 
sponding to the commencement or conclusion of a 
particular operation, such as the addition of a certain 
quantity of soda, soap, hot water, or cold water, the 
opening and closing of the steam valve, the discharge 
of the used solution, &c. In setting up the apparatus 
for automatic control, one of the operation sockets is 
connected to one of the time sockets by a flexible 
cord having a plug at each end, the connecting cords 
being indicated by stout lines in Fig. 4. With the 
pointer in the position shown, the washer will start up, 
and 5 minutes later the outlet will open. Half a 
minute later 8 in. of cold water will be admitted, then 
3 gallons of soda and 10 gallons of soap at half-minute 
intervals. The steam valve will open half a minute 
later and remain open for 3 minutes, and then close. 
So the operations will continue until 60 minutes after 
the start, when the washer will stop. The control, 
however, will be operative for another 14} minutes, 
during which time the washer can be emptied and 
re-loaded, and will cease half a minute before reachng 
zero position. To cross this interval to zero, in order 
to repeat the whole cycle, it is necessary for a push- 
button on the side of the control to be held for 15 
seconds. With the connections arranged as in Fig. 4, 
the white signal lamp will light 18 minutes after 
the start, indicating that bleach should be added by 
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hand, and a warning bell will ring two minutes before 
the cycle is completed and the washer stops. An 
important point in this control system, which may 
be referred to here, is that while the valves admitting 
hot and cold water and soap and soda solutions 
are opened by time control, they are closed by volume 
control, by means of floats, as will be explained 
later. The quantities delivered are, therefore, not 
affected by variations in head or pressure, as they would 
be if the valves were opened only for a definite time 
interval. The steam valve, of course, is necessarily 
both opened and closed by time control. 

To enable the electrical details of the control appara- 
tus to be followed, it will be sufficient to explain the 
arrangements for the supply of a measured quantity 
of cold water to the machine, since the other operations 
are either similar or of a simpler character not involving 
the use of float mechanism for closing the valve. The 
diagram, Fig. 5, has been drawn to illustrate the elec- 
trical and mechanical arrangements involved in the 
supply of 10 in. of cold water to the washer 5 minutes 
after the start. For this purpose the plug ends of a 
length of flexible cord are placed in the 10th time socket 
and the 10 in. cold-water socket, respectively. The 
contact arm a, which is driven by the motor b, and 
is mounted on the back of the panel, as already stated, 
moves over the series of segments to which the time 
sockets are connected and also over a continuous ring. 
It will be clear that, with the electrical connections 
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shown in Fig. 5, when the contact arm passes over the 
segment to which the flexible cord is connected a current 
will flow through the latter to the 10-in. cold-water 
socket and a circuit will be completed through the 
three relays c, d and e. The first of these energises 
a B.T.-H. electro-hydraulic Thrustor which pulls up a 
rod f so that a collar on the rod engages with a hinged 
pawl mounted on one end of a rocking lever g. The 
pawl is held in such a position that it will engage 
with the collar on the rod f by means of the relay d. 
The vertical movement of the rod f thus causes the 
lever g to tilt and as this lever is connected by Bowdenex 
eable to the cold-water valve h, the latter is opened and 
water flows into the washer. The Thrustor will return 
to its normal position and the rod f will descend as 
soon as the contact arm moves past the selected time 
socket, but the valve A will remain open because the 
lever g is held in the tilted position by means of a 
retaining pawl which engages with a roller on the end 
of the lever. 

As the water flows into the washer it rises in the 
float chamber shown in Fig. 5, and as the float rises 
it pulls up, by means of a chain and pulley system, a 
small carriage ¢, which travels on a pair of vertical 
guides. When the carriage rises sufficiently an arm 
pivoted on to the carriage comes into contact with a 
trigger stop which is extended into the position shown 
when the relay e is energised together with the relays 
cand d. A mercury switch is mounted on the pivoted 
arm on the carriage and when the arm is tilted by 
coming into contact with the trigger stop, the mercury 
switch closes a circuit and energises a magnet k. This 
magnet pulls away the retaining pawl which is holding 
the rocking lever g in the tilted position, so that the 
valve then closes by the action of a spring. Thus 
the valve is closed only when the required water level 
has been reached in the washing machine. It should 
be explained in connection with the trigger carriage 
that on its upward journey a balanced pawl freely 
passes the extended trigger stop, but on the downward 
journey, which occurs when the water is discharged 
from the washing machine, the balanced pawl engages 
the trigger stop and re-sets it ready for the next 
occasion when it will be required to function. It may 
here be pointed out that the magnet k, the object of 
which is to withdraw the retaining pawl on the rocking 
lever g and thus allow the valve to close, is actually 
situated behind the magnet d, it having been shown 
on the left of the diagram merely for convenience. 
All the valves used are standard commercial types, 
operated, as already mentioned, through Bowdenex 
cables. One of the valves, which is of the rapid- 
action type and is suitable for water or steam, is shown 
in section in Fig. 6, annexed. Its construction and 
method of operation will be clear from this illustration 
without explanation. 

In the apparatus illustrated, 10 of the trigger stop 
relays e are provided for both the hot-water and cold- 



































































ENGINEERING. 


T50 





(FEB. II, 1938. 








| TENDERS. 


We have received from the Department of Overseas 
28 in all; most of them are visible in Fig. 3, although | 57th; “tadermentioned tenders, the closing ‘dates. of 
some are hidden behind the trigger carriages which are | which are stated. Details may be obtained on applica- 
shown at the bottom of their respective guides. | tion to the Department at the above address, quoting 
For the soap and soda solutions a two-compartment | the reference numbers given. 
tank is mounted on brackets at the back of the panel, as| Cable-Hauling Equipment, comprising 32 screw-type 
shown in Fig. 2. A form of float gear similar to that | cable-drum lifting jacks, 16 mild-steel spindles for use 
described above is used to control the trigger carriages | with the jacks, and 5 double-purchase and 5 single- 
for these solutions. When the required volume is | purchase crab winches. Union Tender and Supplies 
measured into the tank from an overhead supply a | Board, Pretoria ; March 10. (T. 17,212/38.) 
three-way valve is actuated to cut off the supply and | Welded-Frame Road Trailers, pees S or more 
allow the liquid to run by gravity from the tank into | lh read ey 17aeniee Soha re _ S 
the washer. Attention should be called to an impor-| 5 6 ton ; Apri 25 (T. 17,209/38). Also semi-trailer 
tant point in connection with the frequent discharges | attachments, fore-carriages and coupling gear; April 19 
of dirty water from the washer. It will be clear that (T. 17,196/38). South African Railways and Harbours, 
if the discharge valve closed as soon as the float tank | Johannesburg. 
became empty, a considerable quantity of dirty water! Ash-Handling Equipment, comprising a mild-steel ash 
would be retained in the load which would foul the | bunker, an electric goods lift, dormer and spare parts. 
incoming clean water. To avoid this, a delayed-action | Brisbane City Electric Light Company, Limited, Brisbane, 
switch is connected in series with the coil actuating | Australia ; March 30. (T-.Y. 17,341 /38.) 
the discharge valve, so that the closing of the latter Steel Wardrobe Lockers, 60 sets of two in a set and 145 
can be delayed as long as may be necessary to allow sets of four ina set. l nion Tender and Supplies Board, 
the dirty water to drain out of the load. “a oo. ae (3. oa ey , , it 

; lei \ T an aru ¢f } j ower ont, comprisin a hese: engine, two aiter- 

It is claimed for the Newbe ry control that “ od nators, three pulneianene » Had three transformers, an 
simple to operate, costs little to maintain, and is| A.C. motor, and cable and cable-end boxes. Union 
sufficiently flexible to enable any washing formula Tender and Supplies Board, Pretoria ; March 3. (T.Y. 
to be used without the interchange of cams or Jacquard | 17,428 /38.) 
sheets. In practice, the apparatus is said to be not} — porsay Jib Cranes, electrically-driven 18 four-ton and 
only markedly economical but to result in superior | four 15-ton. South African Railways and Harbours, 
washing and better colour in the finished work, owing | Johannesburg ; March 28. (T.Y. 17,431/38.) 
to the uniformity of the operating conditions. Finally, | 
it may be mentioned that although the Newbery control | 
is primarily designed for use in laundry work, it 
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d preelat = : : Department of Scientific and Industrial Research. 
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operations 18 required. 


National Coal Resources No. 41. 
and Durham Coalfield. 
H.M. Stationery Office. 
Statically Indeterminate Frameworks. By 
| T. F. Hiecxerson. Chapel Hill, North 
U.S.A.: The University of North Carolina. 
Oxford University Press. [Price 14s.] 
Minutes of Proceedings of the Punjab Engineering Con- 
gress, Lahore. 1937. Volume XXV. Lahore: Punjab 
Engineering Congress, P.W.D. Secretariat. 
Die Pumpen. Ein Leitfaden fiir hihere technische Lehran- 
stalten und zum Selbstunterricht. By Proressor Drr..- 


water supplies, covering a range from 2 in. to 20 in. 
in 2-in. steps in each case. There are four similar 
relays for “both the soap and soda solutions, making 
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PERSONAL. 


Messrs. Tue Scorr Insunarep Wire Company, 
Lamrrev, Queensland Works, Holloway, London, N.7, | 
announce that the new factory they are building at | 
Queensbury, Middlesex, is now almost completed. They | 
hope shortly to transfer there their offices and stores and 
commence installing plant. 

Mr. W. H. Lunp, for several years in charge of the | 


lamp department of Messrs. Desmo, Limited, Birming-| [xe. Marratessen and Dript.-Ine. E. FucnsLocuer. 
ham, has now joined the staff of Messrs. The British| Fourth edition. Berlin: Julius Springer. [Price 
Thomson-Houston Company, Limited, Crown House, 3-90 marks.]} 

Aldwych, London, W.C.2. VDE-Fachberichte 1937. Berlin-Charlottenburg 4: 


ETZ-Verlag, G.m.b.H. [Price 12 marks.] 

The British Journal Photographic Almanac and Photo- 
graphers’ Daily Companion. 1938. Edited by A. J. 
Datitapay. London: Henry Greenwood and Com- 
pany, Limited. [Price 2s. net.] 

Market Control in the Aluminum Industry. By Proressor 
D. H. Wattace. Cambridge, Mass., U.S.A.: The 
Harvard University Press. London : Oxford Univer- 
sity Press (Humphrey Milford). [Price 2ls. net.] 


Mr. W. L. Melnwrarra, who has been sales represen- 
tative of Messrs. The Western Electric Company, 
Limited, Bush House, Aldwych, London, W.C.2, since 
1929, has been appointed sales representative for the 
Midlands, operating from Birmingham. 

Ma. H. F. Franky, for many years with Messrs. E. 
W. Bliss, Limited, has been appointed manager of the 
power-preas and sheet-metal working machinery depart- 


ment of Messrs. George Cohen, Sons and Company, Ministry of Transport. Road Vehicles—Great Britain. 
Limited, Sunbeam-road, London, N.W.10. Mr. ALBERT No. hod. Mechanically-Propelled Vehicles Licensed 
Epwarps, formerly of Messrs. F. J. Edwards, Limited, Pursuant to the Roads Act, 1920. London: H.M. 


has been appointed outside representative in connection 
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with their re-conditioned section and their sole agency | 
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[Price ls. net.] 
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for Raskin high-precision power presses. tagungen Berlin und Frankfurt a.M. Berlin: V.D.1.- 
Verlag, G.m.b.H. 

| United States National Bureau of Standards. Simplified 

LAUNCHES AND TRIAL TRIPS. Practice Recommendation R169—37. Machine, 

Carriage and Lag Bolts (Steel). Stock-Production Sizes. 

*Crry or Karacat.”—Single-screw cargo steamer for Washington: Superintendent of Documents. [Price 


service between the United Kingdom and India; Parsons} 5 cents.] 
impulse reaction steam turbine and _ single-reduction | Aeronautical Engineering Series. Machine Drawing for 
wearing Trial trip, January 28. Main dimensions, Students. By F.J. Prayer. Third and enlarged edi- 


tion. London: Sir Isaac Pitman and Sons, Limited. 
[Price 7s. 6d. net.] 
Radio Receiver Circuita Handbook. 


455 ft. by 50 ft. by 34 ft. Built by Messrs. Barclay, 
Curle and Company, Limited, Whiteinch, Glasgow, W.4, 
for Messrs. Ellerman Lines, Limited, Liverpool. 


Containing Practical 


Hoitmes. London: McGraw-Hill 


“ Exeanor Brooxe.’’—Single-screw cargo steamer, Notes on the Operation of Basic Modern Circuits. By 
triple-expansion double poppet valve engine supplied | E. M. SQUIRE. London : Sir Isaac Pitman and Sons, 
by Messrs he North Eastern Marine Engineering | _ Limited. [Price 4s. 6d. net.) 

Company, Limited, Sunderland. Launch, February 1. United States National Bureau of Standards. Circular 
Main dimensions: 211 ft.. by 34 ft., by 15 ft. 4 in. | C415. Magnetic Testing. By R. L. Sanrorp. Wash- 
Built by Messrs. 8. P. Austin and Son, Limited, Sunder-| ‘i™gton: Superintendent of Documents. [Price 10 
land, for Messrs. Stephenson Clarke and Associated| cents.J ; } 

Companies, Limited, London. “" Conditioning in Summer and Winter. By R. E. 


> lly emg 
“ Teviorsanxk.'—Single-screw cargo steamer; triple- | Publishing Com 


pany, Limited. [Price 18s.] 


expansion engine, high-pressure cylinder, fitted with| , : >, : " Pant 
steam and exhaust poppet valves. Trial — Feb- | i FE ng Bay nwa og W B. ee - ohne 
ruary 5. Main dimensions: 439 ft. 3 in., by 56 ft. 8 in., edittes. Siatden McGraw-Hill Publishing Oc _ 
by 36 ft. 7 in. Built and engined by Messrs. John | Limited Ky ——ve 


Readhead and Sons, Limited, West Docks, South Shields, . [Price 240.) , . ens 
to the order of Messrs. Andrew Weir and Compeuy, | ey wy Amy FA “Verlag 
Londen | Stahleisen m.b.H. [Price 34-50 marks. } 
Department of Scientific and Industrial Research. 
“ Lieut Metats.’’—The first issue of a new monthly for the Year 1936-37. London: H.M. 
periodical has recently made its appearance under the| _ Office. [Price 3s. net.) 
title of Light Metals, published by Siscoes. Temple Press, | Engineering Law. By R. E. Larpiaw and Prorgessor 
Limited, 5-17, Rosebery-avenue, London, E.C.1. The C. R. Younc. Toronto: The University of Toronto 
policy of the journal is to deal with the production, treat- | Press. [Price 4 dols.) 
ment, uses and potentialities of light metals and their | 
alloys, and the first issue contains articles on 
magnesium alloys and on beryllium, as well as on the| Coat Urimisation Councit.—Seventy-one students 
aluminium alloys. The journal will be published during | ong the final diploma examination, held on Novem- 
the fourth week of each month, price Is. per copy. The| ber 29, 1937, in connection with the course in coal 
the technical 
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CONTRACTS. 


Messrs. SUNBEAM ComMMmeERCIAL VEHICLES, LIMITED, 
Moortield Works, Wolverhampton, have received a 
further order for six four-wheel Sunbeam-B.T.H. trolley- 
omnibus chassis of the M.F.2 type from the Wolver- 
hampton Corporation Transport Department. This 
constitutes the tenth repeat order placed by this munici- 

lity for these chassis. The 54-seater double-deck 
Bodies will be constructed by Messrs. Park Roya 
Coacnworks, Loarep, Abbey-road, London, N.W.10. 

Messrs. Henry Hucurs anp Son, Lruirep, 59. 
Fenchurch-street, London, E.C.3, have recently received 
orders for echo sounders for 15 vessels of the Port Line, 
Limited, Cunard House, Leadenhall-street, London, 
E.C.3. They have also received orders for echo sounders 
for three vessels of Messrs. Transatlantic Rederi A.B.. 
Gothenburg, Sweden, and have supplied compasses of 
various types for several ships built in overseas yards. 

Messrs. Dossre McInnes, Liwrrep, 57, Bothweil 
street, Glasgow, C.2, have fitted instruments, including 
com and navigational accessories on board the 
motorships Kahika and Wanaka, built, respectively, by 
Messrs. Henry Robb, Limited, Leith, and Messrs. 
Alexander Stephen and Sons, Limited, Govan, for 
Messrs. The Union Steamship Company of New Zealand. 
Limited, and on board the steamer Dubrovnik, built by 
Messrs. Lithgows, Limited, Port Glasgow, for Yugoslavian 
owners. 








NOTES FROM THE NORTH. 
Griascow, Wednesday. 


Scottish Steel Trade.—There has been little change in 
the state of the Scottish steel trade over the week, and 
the heavy side of the industry continues to be fully 
employed. Shipbuilders are consuming a large tonnage 
of material no the demands against Government con- 
tracts are very considerable. While new business has 
been rather dull during recent weeks, the outlook has 
somewhat improved and there are a number of important 
inquiries now in circulation. Order books stil represent 
a large tonnage, but, with the delivery dates more reason- 
able, it is anticipated that buyers will shortly be placing 
fresh contracts. The dull tone in the black-steel sheet 
trade still prevails as the home demand has fallen off 
very noticeably since the year came in and export 
business has been of little account. Fresh demands 
from the automobile industry are expected to come along 
in the near future and an encouraging feature is that 
the export inquiry is showing signs of improvement. 
Galvanised sheets are still very quiet. The demand for 
structural sections is very satisfactory and is likely to 
show a marked increase with the advent of spring. The 
following are the current quotations :—Boiler plates, 
112. 188. per ton ; ship plates, 111. 8s. per ton ; sections, 
111. Os. 6d. per ton ; medium plates, 131. per ton ; black- 
steel sheets, No. 24 gauge, in minimum 4-ton lots, 
15l. 15s. per ton; and galvanised corrugated sheets. 
No. 24 gauge, in minimum 4-ton lots, 181. 10s. per ton, 
all delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland are none too bright 
at the moment. There is a fair amount of work on the 
order books, but the demands of consumers are quite 
easily met and fresh business is ratherslow. The re-rollers 
of steel bars are very busy and full time is now general as 
supplies of semies are ample for all requirements. 
Delays in deliveries are not so common now, but the 
current steady output is rather ahead of bookings, 
although makers are quite hopeful of the future. Prices 
are steady and are as follows :—Crown bars, 13l. is. 
per ton for home delivery or export ; re-rolled steel bars, 
111. 18s. per ton for home delivery, and 111. 15s. per ton 
for export ; and No. 3 bars, 121. 15s. per ton, and No. 4 
bars, 13/. 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—The Scottish pig-iron trade 
is still very busy and, with consumers keeping up a stead) 
demand for supplies, stocks are not allowed to accumulate. 
The requirements of steel makers are very heavy and 
are likely to continue thus for a long time, but the 
demand for foundry grades is not quite so strong. The 
following are to-day’s markot prices :—Hematite, 61. 13s. 
per ton, and basic iron, 5l. 7s. 6d. per ton, both delivered 
at the steel works ; and foundry iron, No. 1, 61. 0s. 6d. 
per ton, and No. 3, Sl. 18%. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, February 5, only amounted to 30 tons. Ot 
that total, 20 tons went overseas and 10 tons coastwise. 

Wages in the Steel Trade Advanced.—An advance of 
5 per cent. in the basic scale of all the production men in 
the heavy branch of the Scottish steel trade, came into 
force this week. Holidays with pay are now under con- 
sideration, and although the general principle is under- 
stood to have been accepted, certain points in the 
scheme remain to be scttled. 








Socrery or CuemicaL Inpustry.—The Messel Medal 
of the Society of Chemical Industry, Clifton Honse, 
Euston-road, London, N.W.1, has been awarded to Dr. 
L. H. Baekeland, of the United States. The name of Dr. 
Baekeland, who is described as the founder of the plastics 
industry, is perpetuated in the commodity Bakelite. The 
Messel Medal is awarded every two years, and previous 
recipients include Sir Robert Mond, Lord McGowan, the 
late Viscount Leverhulme, Earl Balfour and Professor 
H. E. Armstrong. The Medal will be presented in 
Ottawa on June 21 during the annual meeting of the 
Society, which takes place this year in Canada. 
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NOTES .FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Trade.-The Welsh steam-coal market 
again presented a very firm tone throughout the past 
week. Buyers abroad continued to display a good 
interest, although, in the French trade, operations were 
still on a restricted scale, owing to the unsettled position 
of the franc. Collieries, generally, however, were busily 
occupied in fulfilling orders already on their books, and 
consequently they had very little coal indeed to offer for 
early loading. Sellers were therefore hard pressed to 
cover their customers’ requirements, particularly for 
the more popular sorts, and prices were consequently 
well upheld. Most collieries hold sufficient forward 
business to assure them of a ready outlet for their 
productions over some months to come, and prospects 
of supplies becoming more freely available, or of any 
material falling off in values, seem very remote. 
Best large coals continued to move off satisfactorily, and 
as offers were very limited, prices were maintained at 
recent levels. There were ample supplies of the inferior 
large sorts available to meet the demand, but sellers 
were showing reserve und values were steady. Potential 
outputs of the washed small kinds are practically 
completely sold over several months ahead, and only 
oceasional odd parcels are available on the market. 
These could be quickly disposed of at very high figures. 
Dry sized kinds remain extremely scarce and strong. 
Throughs are active and firm. Cokes are in brisk 
request and quotations are upheld. Patent fuel and 
pitwood are steady. 

Iron and Steel Trade.—The position of the iron and 
steel and allied industries of South Wales and Monmouth- 
shire showed little change last week. A good activity 
was maintained, and as heavy deliveries still had to 
be made producers were again able to accept only a 
limited amount of new business. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The Sheffield works which recently 
received the valuable order from Italy for steel high- 
pressure vessels in connection with hydrogenation plant 
is now busily employed executing the contract. Shortly, 
a huge forging, weighing approximately 60 tons and 
over 60 ft. in length, will leave the works on a 100-ton 
wagon for Italy. The forging will go by the ferry route 
from Harwich to Zeebrugge, and will not leave the 
wagon until it reaches its destination. The raw and 
semi-finished steel branches maintain outputs up to 
recent level. Business is brisk in acid steel, but the 
largest proportion of Sheffield’s steel output consists of 
basic billets. The amount of forward business being 
entered into is considerable. In addition, steel producers 
have covered their supplies of pig-iron and hematites for 
well into the summer. There is a good demand for steel- 
making alloys. Bigger supplies of scrap are available 
and these are quickly consumed. In the heavy machinery 
and engineering branches the position shows little change. 
Orders coming to hand are more than sufficient to cover 
expiring contracts. Sheffield works continue to supply 
an increasing tonnage of steel and equipment in connec- 
tion with the construction of plant for extracting petrol 
and oil from coal. The demand for shipbuilding steel 
and related accessories has Seta considerably 
during the past few weeks, and producers are working 
to capacity. Structural steel is im strong request, and 
some users are unable to obtain sufficient supplies. 
Export business in reconditioned machinery shows 
improvement. Among the plant on order are rolling 
mills, engines, pumps, generating sets and boilers. Rail- 
way ro:ling stock is a progressive section, while the call 
for electrical plant of all descriptions has been main- 
tained. Foreign mining concerns have ordered crushing 
plant and dredging equipment. Prospects are bright 
in the medium branches. The season in agricultural 
machinery and parts is opening out on promising lines, 
and many works have booked valuable contracts during 
the past few weeks. The special-steel branches are 
operating to capacity. An active demand is reported in 
stainless and heat and acid-resisting steels. Motor-car 
steel is also in good demand. The tool trades are well 
employed. 

Seuth Yorkshire Coal Trade.—The export position 
shows slight improvement. Spring inquiries are begin- 
ning to come to hand. Best South Yorkshire hards are 
in steady request. The scarcity of washed singles and 
smalls is pronounced. This is due to a strong inland 
demand. Bunkering trades continues disappointing 
The exports (foreign) from Hull, Grimsby and — . 
ham last week were 39,492 tons, against 30,849 tons in 
the corresponding week of last year. The inland demand 
for industrial fuel has been fully maintained. Steam coal 
is an active market. Small coal finds ready consumption, 
electrical undertakings taking heavy supplies. House coal 
is steady. Foundry and furnace coke are promising 
media. Quotations are: Best hand picked branch, 
28s. to 288. 6d. ; best South Yorkshire, 25s. 6d. to 27s. 6d. ; 
best house, 22s. to 24s.; best kitchen, 19s. 6d. to 21s. ; 
best Derby selected, 24s. 6d. to 258. 6d.; best Derby 
seconds, 22s. to 24s.; best Derby brights. 20s. 6d. to 
22s.; best large nuts, 19s, 6d. to 20s. 6d.: and best 
kitchen nuts, 188. 6d. to 198. 








ARGENTINE STATE OIL¥reEtDs REFINERY.—The refinery 
of the Argentine State Oilfields, at San Lorenzo, near 
Rosario, was recently opened by the Argentine Minister 
of Agriculture. The plant has a capacity of 450,000 
cub. m. of crude oil, yielding 176,000 litres of motor 
spirit. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Consumers and merchants 
have not found it necessary to take up all the Cleveland 
pig available for distribution. The former have con- 
siderable stocks of iron bought from other producing 
centres at home and abroad during the “Hs of acute 
scarcity of local foundry brands, and still cpoalbinediiinn: 
able tonnage of Midland and Continental material to 
accept under running contracts; while second hands 
have command of more Tees-side iron than they can 
dispose of. As the home make of foundry iron now 
promises to meet future requirements, however, further 
extensive buying of foreign products is unlikely, and the 
limited output of Cleveland qualities is expected to be 
absorbed when contracts for supply of Continental makes 
expire. Stabilised quotations for Cleveland pig remain at 
the equivalent of No. 3 grade of iron at 109s., delivered 
to local firms, less 5s. rebate to customers who do not 
draw supplies of iron from abroad. Some business for 
near delivery has been put through on those terms. 

Hematite.—Producers of East Coast hematite are 
regularly covering the heavy requirements of their own 
consuming departments and the extensive calls against 
contracts. Merchants manage to obtain tonnage suffi- 
cient for needs as they arise. Under such conditions, a 
steady home trade is ing and ional export 
sales are reported. Fixed prices remain at the level 
of No. 1 hematite at 133s., delivered to areas in the 
North of England, less rebate to loyal customers. 

Basic.—The supply of basic iron satisfies the large 
requirements of Tocal steelworks. Odd cargoes from 
overseas arrive from time to time, but the bulk of delivery 
is from consumers adjoining furnaces, the whole output 
of which is reserved for local use. Nominally, Tees-side 
basic iron still stands at 100s. 

Foreign Ore.—Business in foreign ore is still contined 
to transactions in small lots, on terms that are not 
disclosed, but consumers have ample supplies and have 
large contracts to draw against. 

Blast-Furnace Coke.—Consumers of Durham blast- 
furnace coke are well covered, and sellers are not anxious 
to add extensively to their commitments at recognised 
values, which are ruled by good medium qualities at 36s., 
delivered to Tees-side works. 

Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel are still hampered 
by congested order books. Large deliveries of home- 
made steel semies, with maintained imports of Con- 
tinental material, meet the actual needs of re-rollers, 
who, however, wish to accumulate a little stock, 
and continue to call for increased supplies. Sheet 
makers, after a brief period of quiet demand, welcome the 
resumption of buying. Home demand for finished 
steel continues good and some improvement in inquiries 
from overseas can be reported. Among the principal 
market quotations for home trade are: Common iron 
bars, 137. 5s.; steel bars, 111. 18s.; soft steel billets, 
7l. 17s, 6d.; hard steel billets, 91. 28. 6d.; steel ship 
rivets, 151. 2s. 6d.; steel constructional rivets, 161. 5s. ; 
steel boiler plates, 11/. 18s.; steel ship, bridge and tank 
plates, 111. 8s.; steel angles, 111. 0s. 6d.; steel joists, 
111. Os. 6d.; tees, 121. 0s. 6d.; heavy sections of steel 
rails, 101. 2s. 6d.; fish plates, 141. 2s. 6d.; black sheets, 
No. 24 gauge, 151. 15s. ; and galvanised corrugated sheets, 
No. 24 gauge, 18/. 10s. For export black sheets are 
quoted 141., and galvanised sheets, 161. 15e. Purchases 
of sheets for shipment overseas have expanded a little. 

Imports of Iron and Steel.—Of the 18,225 tons of iron 
and steel imported to Tees-side last month from overseas 
and coastwise ports, 6,687 tons were pig-iron, 10,590 tons 
crude sheet bars, billets, blooms and slabs, and 948 tons 
plates, bars, angles, rails, sheets and joists. December 
unloadings totalled 6,260 tons, 3,371 tons being pig-iron, 
2,038 tons crude sheet bars, &c., and 851 tons plates, 
bars, angles, &c.; while the tonnage discharged in the 
pre-war month of January, 1914, amounted to 5,012 
tons, comprising 40 tons of pig-iron, 3,611 tons of crude 
sheet bars, &c., and 1,36] tons of plates, bars, angles, &c. 

Scrap.—Heavy steel is in good demand at recognised 
market values, but other descriptions of scrap are 
plentiful and slow of sale. 











AssrestTos in Canapa,-—The production of asbestos 
in Canada during the first ten months of 1937 totalled 
342,502 tons, against 242,556 tons in the corresponding 
period of 1936, 

Destron Putter Discs.—Although the practice of 
closing in the sides of pulleys with discs or windage 
plates is an old one, it has been adopted as a rule to 
a limited extent only because the fitting of such plates 
involves a certain amount of work, and is, therefore, 
somewhat costly. The advantages to be gained by the 
enclosure of the sides of pulleys are obvious, and include 
a reduction of air resistance and noise, greater cleanli- 
ness, and, above all, a lessening of the risk of entangle- 
ment of belts or workpeople’s clothing. Our attention 
has recently been drawn to a new method of dealing with 
the question, which is applicable to any type. 
pulley in normal use.. Briefly, the system consists 
in the provision of a set of adequately stiff enclosure 
discs of hard non-metallic material, made in halves for 
easy fitting. These are supported from the arms of the 
pulley. No special skill is required to fit them and no 
drilling or other work on the pulley itself is necessary. 
The discs to which the name Destron streamline pulley 
discs has been given, are manufactured and supplied by 
Messrs. Douglas Lawson and Company, Limited, pulley 
manufacturere, Birstall, Leeds. 


NOTICES OF MEETINGS. 





Nortu-East Coast [nstrruTion or ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. General Meeting. ‘‘ Shipbuilding 
Practice Abroad,” by Dr. J. Montgomerie. Sunderland 
Branch: Friday, February 18, 7.15 p.m., The Technical 
College, Green-street. ‘‘ Modernising the Motor Vessels 
‘Silverpine’ and ‘ Silverlarch”, by Mr. R. C. Thompson. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night. 
6.30 p.m., Storey’s-gate, Westminster, 8.W.1. Informal 
Meeting. ‘‘ The Application of Conveyors in Industry,” 
to be introduced by Mr. N. V. Kipping. Scottish Branch 
To-night, 7.45 p.m., The Robert Gordon’s College, 
Aberdeen. ‘“‘ Neon Signs: Theory and Practical Appli 
cations,”” by Dr. J. 8S. Rankin and Mr. W. Highgate. 
Midland Branch: Thursday, February 17, 6.30 p.m., 
The James Watt Memorial Institute, Ae ls 
Address : “‘ Some Contributions of the Engineer Towards 
Metallurgical Progress,””’ by the Branch Chairman, 
Mr. Percy Jump. Institution: Friday, February 18, 
5.30 p.m., Storey’s-gate, Westminster, 8.W.1. Annual 
General Meeting. ‘“‘ The Development of Single-Bucket 
Excavators,” by Mr. W. Savage. Hast Midlands Branch 
Friday, February 18, 7 p.m., Leicester Technical College, 
Leicester. “‘ Wrapping Machinery,” by Mr. F. Grover. 

Institute oF Meravs.—Sheffield Local Section: To- 
night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. ‘ Large Non-Ferrous Castings,’’ by Mr. J. E. 
Newson. Scottish Local Section : Monday, February 14, 
7.30 p.m., 39, Elmbank-crescent, Glasgow, C.2. Joint 
Meeting with the Scottish Centre of Tne INsTITUTION OF 
AvtTomosiLk Enarrrrs. “ Some Notes on Aluminium 
Alloys in Road Transport,’’ by Mr. G. Mortimer. Bir- 
mingham Local Section: Friday, February 18, 7 p-m.. 


James Watt Memorial Institute, Birmingham. ‘ Water 
Cooled Moulds,” by Dr. Karl Scherzer. 
InstTrITuTION oF Evecrricat. ENGINEERS.—North- 


Eastern Centre : Monday, February 14, 6.15 p.m., King’s 
College, Newcastle-upon-Tyne. (i) “The Design of 
Domestic Electric Cookers,”” by Mr. O. W. Humphreys. 
(ii) “‘ Electric Cookers for Domestic Purposes, with 
Special Reference to Maintenance Costs,” by Mr. ‘i 
Waite. Institution: Monday, February 14, 7 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Informal 
Meeting. Discussion on “ Electric Radiators of the 
Heat-Storage Type,” to be introduced by Mr. W. L. 
Shand. Mersey and North Wales (Liverpool) Centre : 
Monday, February 14, 7.30 p.m., The Central Hall, 
Renshaw-street, Liverpool. Faraday Lecture: ‘‘ The 
Evolution of Electrical Power,”’ by Dr. A. P. M. Fleming. 
Northern Ireland Sub-Centre: Tuesday, February 15, 
6.30 p.m., 9, Wellington-place, Belfast. ‘ Modern 
Systems of Multi-Channel Telephony on Cables,” by 
Colonel A. 8. Angwin and Mr. R. A. Mack. WNorth- 
Midland Centre: Tuesday, February 15, 7 p.m., The 
Hotel Metropole, King-street, Leeds. (i) “‘The Design 
of Domestic Electric Cookers,”’ by Mr. O. W. Humphreys. 
(ii) ‘“‘ Electric Cookers for Domestic Purposes, with 
Special Reference to Maintenance Costs,” by Mr. J. N 
Waite. North-Western Centre: Tuesday, February 15, 
7.15 p.m., The Engineers’ Club, Manchester. Discussion 
on “ The Engineer and the Economic Outlook,’’-to be 
opened by Dr. W. Jackson and Mr. G. R. Polgreen. 
Trenantabn Section : Wednesday, February 16, 6 
Savoy-place, Victoria-embankment, W.C.2. ‘High 
Speed Protection as an Aid to Maintaining Electric 
Service Following System Short Circuits,’ by Messrs. 
T. W. Ross and C. Ryder. Sheffield Sub-Centre : Wednes- 
day, February 16, 7.30 p.m., The Royal Victoria Hotel, 
Sheffield. Address by Sir George Lee. North-Western 
Centre: Wednesday, February 16, 7.30 p.m., The 
College of Technology, Manchester. ‘The Evolution of 
Electrical Power,” by Dr. A. P. M. Fleming. Trish 
Centre : Thursday, February 17, 6 p.m., Trinity College, 
Dublin. “‘ Rural Electrification,” by Mr. J. 8. Pickles. 
InstrruTIoN oF Crvit EnotneErs.—Northern Ireland 
Association: Monday, February 14, 6.15 p.m., The 
Queens University, Belfast. ‘‘ Examples of Sewage 
Disposal into River and Sea in Northern Ireland,” by 
Mr. G. M. Taylor. Institution : Tuesday, February 15, 
6 p.m., Great George-street, 8.W.1. ‘* The Deformation 
and Fracture of Metals,”’ by Dr. H. J. Gough and 
Mr. W. A. Wood. Newcastle-upon-Tyne and District 
Association: Tuesday, February 15, 7.30 p.m., The 
Mining Institute, Newcastle-upon-Tyne. “* Sewage Dis- 
posal,” by Mr. J. W. Shiell. Manchester and District 
Association: Wednesday, February 16, 6.45 p.m., 
Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘‘ The Planning and Organi- 
sation of Building Works" by Mr. T. P. Bennett. 
Newcastle-upon-Tyne and District Association : Wednes- 
day, February 16, 7 p.m., The Co-Operative Society's 
Café, Wellington-street, Stockton-on-Tees. ‘* The Design 
of Engineering Structures,” by Mr. J. G. Jefferson. 
InstiTuTION oF AvTOMOBILE ENGINEERS.—Derby 
Centre : Monday, February 14, 7.30 p.m., The Technical 
College, Derby. “ Automobile Gears,” by Mr. W. A. 
Tuplin. Luton Centre ; Tuesday, February 15, 7.30 p.m., 
George Hotel, Luton. ‘‘ National Influences on American 
Passenger Car Design,” by Mr. Maurice Olley. Liverpool 
Centre : Wednesday, February 16, 7 p.m., The Univer- 
sity, Liverpool. ‘“ Carburation,” by Mr. Alex. Taub. 
Leeds Centre : Wednesday, February 16, 7.15 p.m., Hotel 
Metropole, Leeds. ‘‘ Transmission Gear Developments 
and Simplified Control,”’ by Mr. L. J. Shorter. 
Royat Insrrrution.—Thursday, February 17, 5.15 
.m., 21, Albemarle-street, W.1. “ Mechanism of 
us Chemical Reactions,” by Mr. H. W. Melville. 
Friday, February 18, 9 p.m. “ Science in the Seven- 
teenth Century,” by Professor E. N. da C. Andrade. 
For Meetings of ‘other Societies and of Junior Sections, 
| see page 2 of Advertisements. 
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800-H.P. DIRECT-REVERSING EIGHT-CYLINDER MARINE OIL ENGINE. 


CONSTRUCTED BY MESSRS. RUSTON AND HORNSBY, LIMITED, ENGINEERS, LINCOLN. 
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ANNUALS AND REFERENCE BOOKS. | 
Colliery Manager's Pocket Book, 1938.—The sixty- Lee 
ninth annual edition of this work of reference, which is ; / 
compiled specially for colliery officials, has been| Fig.5. 
published by Messrs. The Colliery Guardian Company, rn 
Limited, 30 and 31, Furnival-street, Holborn, London, | Ti 
E.C.4. In spite of its relatively small size the volume , 
contains a great deal of useful information on prac- 
tically every phase of coal mining. The first chapter 
deals with the progress made during 1937 in mining | ia.€ 
research and safety measures generally, and this is | Fig. ' 
followed by chapters on mining :tatistics, coal and its 
by-products, surveying, ventilation, valuation, rescue 
and ambulance work, electricity in mines, and other | 
matters. Sections on the strength of materials, on | 
machinery, and on explosives are also included, and 
the volume closes with particulars of mining institutes, Fig.7. 
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trade societies, colleges and schools; the names and nH . 
addresses of Inspectors of mines and the constitution | . SAG edd taht SoS SSPSSESSSSSSN 
of various Government committees ; and data regarding | uu sa & i] 

a Cae - 












examinations in subjects related to coal-mining work. 
The volume has, obviously, been thoroughly revised 
and a good deal of the matter has been rewritten. | 
The book, which contains 336 pages, is edited by | 
Messrs. Hubert Greenwell and Re H. Walkerdine, | 
and, bound in dark green cloth covers, its price is | ot 

38. net, or 3s. 6d. post free, Tachometer 
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difficult to resist ; yet it should be withstood, for the 
governing conditions are by no means alike, and 
the eventual outcome will not necessarily proceed 
along similar lines. Neither the small-tube marine 
boiler nor the latest form can be considered as 
a separate type, both being merely developments of 
the water-tube principle ; but whereas the small-tube 
boiler originated as a marine boiler, the modern 
“ high-pressure ” boiler of the small-tube variety 
has been developed primarily as a land unit, 
although the inherent special features have naturally 
caused its sponsors to pay attention to marine 
possibilities as well. 

The small-tube marine boiler was hampered from 
the outset by considerations of space, and was 
unable to consume efficiently the quantities of 
fuel that could be thrust into its cramped combus- 
tion chamber, even though the firing was by hand 
throughout the initial development period. The 
present high-pressure boiler is usually free from this 
restriction. It is fired mechanically, whether with 
coal or oil, and knowledge of combustion and heat 
transference is now both more exact and more widely 
diffused, so that a skilled designer can predict with 
some certainty the performance to be expected 
under normal operating conditions. Professor 
A. L. Mellanby, in the paper on “ Service Results 
with High-Pressure Boilers,’ which he delivered 
before the Institute of Marine Engineers on Tuesday 
last, February 8, commented specially on this 
aspect, observing of the six types reviewed that there 
“no particular reason why one type should be 
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reserve is only small. Only one of all the six, 
the Schmidt boiler, relies on natural circulation. 
In two of the remaining types, the Benson and the 
Sulzer designs, the water is pumped but has a 
unidirectional flow which can hardly be described 
as “circulation.” The Loeffler boiler uses a pump, 
primarily to circulate steam, a portion of the super- 
heated steam thus circulated being combined with 
the pumped flow through the economiser section, 
causing it to evaporate, and as it is this steam 
which the pump circulates, the Loeffler boiler may 
be considered to be in the same category as the La 
Mont and Velox types, in which a pump circulates 
the boiler water. 

Dr. F. Miinzinger, whose paper on “* Modern Forms 
of Water-tube Boilers” was reprinted in our 
142nd volume,* was not prepared to admit that 
natural circulation was inadequate for modern 
high pressures and evaporations; but for marine 
purposes it is probable that forced circulation will 
acquire an increasing number of adherents, especi- 
ally among naval engineers, on account of its 
value in promoting rapid steam-raising, if for no 
other reason. In general, however, a study of con- 
temporary practice gives no obvious indication that 
high-pressure boilers show any tendency to become 
standardised or even broadly categorised ; and if 
they are to be generally adopted at sea, in all the 
classes of ships which now use the more customary 
forms of water-tube boiler, it would appear that 
most of the present designs will require some modifi- 
cation, more especially to facilitate their mainten- 
ance and overhaul. Provided that pure feed can 
be assured, there should be little or no trouble on 
the water side of the heating surfaces. The Loeffler 
and Schmidt types should cause no more anxiety 
in that respect than an ordinary cylindrical boiler, 





*Proceedings of the Institution of Mechanical Engineers, 
vol. 134, e 5; see also ENGINEERING, vol. oxlii, page 
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and the high velocity of a forced circulation may | 
enable a certain amount of liberty to be taken with 


other designs, but if trouble does occur, its location | generate the output of 20,000,000,000 kWh reached 


and cure may introduce some difficult problems. | 
Nor does it appear that the cleaning of heating | 
surfaces from the fire side has received so much 
attention as the operating engineer may be forced to | 
devote to it. A certain amount of fouling is inevit- 
able in the course of time, and is difficult to remove 
from closely-spaced assemblies of small tubes. 
The best of hand cleaning is far from being complete, 
and few of the designs lend themselves, without 
modification, to the fitting of an effective system 
of soot-blowers. The removal of damaged elements, 
and their replacement, are problems which bulk 
largely in the view of the sea-going engineer ; and 
even if actual repair is not required, inspection 
must be carried out at regular intervals, thoroughly, 
and without an inordinate expenditure of time. 
Without adventuring too far into the realms of 
prophecy, the view may be expressed that the even- 
tual survival of particular types of high-pressure 
marine boilers and the disappearance of other types, 
is likely to be influenced more by such considerations 
as these than by relatively slight superiorities 
in evaporative efficiency or even the considerable 
amount of space which may be saved by their | 
adoption. 
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RESEARCH AND INDUSTRIAL 
DEVELOPMENT. 

Tuose who with either charitable or critical 
feelings are interested in how scientific and indus- 
trial research are organised in this country, and in | 
the results which spring from this, can have little | 
reason to complain of a scarcity of information. | 
Such ad hoc bodies as the National Physical | 
Laboratory, the Fuel Research Board, the Food 
Investigation Board, the Building Research Board 
and the Water Pollution Research Board, to take 
only a few examples, all issue annual reports, in 
which both what has been done and what is being 
done are informatively set out for the benefit of 
the expert. The numerous Research Associations, 
among whom it is only necessary to mention those 
whose activities are directed to the problems of cast- 
iron, iron and steel, non-ferrous metals, electrical 
equipment, automobile engineering, and scientific 
instruments also issue accounts of their doings | 
though detailed reports of their work are, of course, 
available to members only. It is not necessary 
to do more than skim this mass of literature to | 
discover that a great deal of useful work is being | 
carried out. The worst criticism that can usually 
be made is that sometimes the achievement appears 
sometimes to be rather long delayed. 

The result is that much knowledge 
and is being amassed in a number of fields rang- 
ing as far apart as metallurgy and confectionery, | 
and coal and cotton. For instance, the Water | 
Pollution Research Board have for four years been 
carrying out a series of investigations on the River | 
Tees, which has the properties of being a fishing | 
river, of being tidal, and of being much polluted by | 
sewage and trade effluents. On the non-tidal | 
reaches extensive pollution only occurs at one point, | 
and that is due to sewage alone. Experiments | 
were made to discover how the addition of this | 
foreign matter affected the composition of the river 
and its animal and vegetable life. In the estuary, 
on the other hand, there is considerable discharge | 





has been | 


from coke ovens and iron and steel works as well as | 


One result of this has been the destruction | ©*°P P ; 
} of journalism in London and the provinces, they 


| want to publish it in their own way. 
|are not enough. 
other be more or less lavishly dressed. This | 


wewage. 
of salmon and sea trout, especially smolt. Research 
showed this to be due to te cyanide in the coke- 
oven effluent. It also indicated that this harmful 
matter could be converted invo much less toxic ferro- 
cyanide, by treatment with spent pickle liquor and 
lime. In other words, one trade effluent could be 
used to counteract the other. It bas further been 
suggested that the discharges from coke ovens 
could be greatly reduced in quantity by modifying 
the methods used for washing the coke-oven gas, 
and by employing the waste water for quenching. 
Thus, instead of spending money on purifying an 
effluent, it may be cheaper to avoid its production. 

As an indication of the financial value of research, 
it may be mentioned that had the efficiency of 
generating electricity from steam remained at the 


| it is translated into terms which he can understand. 
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figure of only ten years previously, some 8,000,000 
more tons of coal would have been required to 


in 1935. This is equivalent to an average saving of 
700,0001. per annum and has done something to 
offset the higher prices of coal with which the 
industry is now, unfortunately, faced. It is well 
that such results and such figures should be brought 
to the notice not only of the captains of industry, 
but of the public generally. 

For this reason we are glad to learn from the 
annual report of the Department of Scientific and 
Industrial Research,* which has recently appeared, 
that steps are being taken by publication and similar 
means to promote the industrial use of the results 
that have been obtained. This requires to be done 
in three ways. In the first place, the technical man 
must be provided with full scientific data of the 
researches that have been and are being carried out, 
so that he can judge of their value and apply them 
for himself. This want is, as we have said, to a 
large extent being met not only by the numerous 
reports which are published by the Board and its 
subsidiaries, but also by the proceedings of scientific 
societies and lastly, and we may say not least, by 
journals such as Enotngertnc. It is further 
necessary, however, to present the progress of 
research to what in America are called “ executives,” 
a class of society which has a great deal of indirect 
influence over the progress of research in all its 
forms. Here what is wanted is not so much the 
presentation of scientific data, as of their industrial 
and financial applications. To do this is not easy 
for anyone who is engaged in research ; for he has 
primarily to realise that what is interesting to the 
executive is not the means but the end, and that 
even the end is only interesting, or perhaps it 
would be more accurate to say significant, when 


To perform this task the research worker must try 
to look at his work from the outside, to appreciate 
how it appears to other people and to discover what 
aspect of it is most important to those he is endea- 
vouring to convince. 

It might be argued that this translation is best 
accomplished in two stages. That is, the research 
worker should approach the executive through an 
intermediary who understands something of the 
point of view of both parties. The problem is not 
an easy one with which to deal. Nevertheless it is 
one that must be given attention. In this connection 
mention may be made of the fact that last year 30 
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is faced with a really difficult problem in dealing 
with what we agree is an important matter. We 
shall be interested to see how it is proposed to 
tackle it. 

Turning to another side of the Department’s 
activities it is satisfactory to learn that the scale of 
operation of the Research Associations continues to 
develop. This is not only true financially, which 
thus makes a satisfactory change from the con- 
ditions of a few years ago, but applies also to the 
contacts that are being entered into between the 
personnel of the Associations and the technical 
staffs in the industries. Similar contact in 
future to be established between the National 
Physical Laboratory and industry by arranging 
for the staff of the former to visit works and study 
the practical problems of production, as well as to 
plan investigations and to carry them out on 
suitable terms under the conditions obtaining in 
manufacturing practice. The financial resources of 
the Associations maintain an upward tendency 
and the aggregate income subscribed to them by 
industry is now nearly 250,000/. The Government 
grants are about half that amount. During the 
year under review the Pottery Manufacturers’ 
Federation decided that the time was opportune 
for setting up a research association in that in- 
dustry. It has therefore guaranteed an income of 
10,0001. per annum for at least five years, and the 
Department has agreed to make a grant of 5,000/. 
perannum. There is a possibility that this 15,000I. 
may be increased to 19,5001. if sufficient money is 
provided by the industry to earn the full grant 
which has been offered by the Department. 

The report therefore offers numerous indications 
that good progress is being made and that a con- 
siderable amount of useful work is being done in 
a great variety of fields. It is not too much to say 
that much of this very real success has been due to 
the efforts of the late Lord Rutherford to whose in- 
spiring leadership during the seven years he was 
Chairman of the Department’s Advisory Council 
eloquent tribute is, we are glad to see, paid in the 
report. Lord Rutherford was not only a scientist 
of the very highest attainments, but a genial 
personality and a forceful character, a combination 
of qualities which have played an important part in 
bringing the forward-looking poiicy of the body 
over which he presided, to fruition. The report 
under review was, we understand, i:argely shaped 
by him, and it is a not unfitting monument to his 
name 
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American business men and bankers found it worth 


keenness of industrial management in that country 


We hope 
that those in similar positions in Great Britain 
will follow their example and that it will soon 
be no longer possible for it to be said that the 
application of the results of research by industry 
in the United States is in advance of this country. 
Difficult in a different sort of way is the task of 
bringing the results of research and of explaining 
how they are benefiting him and the nation as a 
whole, to the notice of the taxpayer, or perhaps it 
would be more correct to say of the newspaper 
reader. It may be true, as the report says, that all 
types of daily newspapers are ready and anxious to 
publish scientific news. The trouble is that, with the 
tion of a few who uphold the best traditions 


Bare facts 
They must by some means or 


| imposes special difficulties when industrial research 
| is the subject to be dealt with. 


| whose development 


has shown, it is unwise for the research worker to 
prophesy. Reserve and caution, however, are 
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° Report of the Departme nt of Scientific and Industrial 
Research for the Year 1936-37. Lendon : 
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| while to come to this country to take stock of the | 
| conditions under which research is carried out. As | 
the report rightly says, this is an object lesson in the | 


| to ensure that no opportunity shall be lost in turning of the 
lscience to the advantage of business. : 


The germ of an} 
industrial advance is usually a laboratory discovery | 
and final application may | 
| take a long time. Moreover, its development may | 
| take unexpected lines so that, as bitter experience | 


| enemies to bright news. The Department therefore | | 41 « 
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NOTES. 


LEARNED INSTITUTIONS AND THE STUDENT. 


Tue annual dinner of the East Midland Sub-Centre 
Institution of Electrical Engineers was 
| held at the Grand Hotel, Leicester, on Thursday, 
| February 3, the chairman of the Sub-Centre, Mr. 
| D. H. Parry, presiding. The toast of the “ Institu- 
| tion of Electrical Engineers” was proposed by 
| Professor C. H. Bulleid, who said that as chairman 
of the local branch of the Institution of Mechanical 
Engineers, he realised the extraordinary value of 
that form of the Institution’s activities. There 
were three great professional bodies which between 
lthem might be said to cover the whole field of 
engineering. In addition, however, there were a 
large number of more or less specialised societies 
which did useful work. In reply, Dr. A. P. M. 
Fleming apologised for the enforced absence of the 
President, Sir George Lee, and remarked that not 
only the general public, but engineers, were inclined 
to take all the wonderful things that had been 
done, too much for granted. The progress that 
had been made could be illustrated by referring 
to the development which had taken place both 
in the size and design of power stations during 
recent years, and he himself could recall the time 
when it was the practice to deal very drastically 
with apparatus which did not work. In fact, 
jamming a pole into the interior of a “ sticky 

arc lamp was one of the first pieces of research he 
had ever done. All the present activities of elec- 
ngineers, and they were many, were reflected 
| in the prosperity of the Institution, two of the most 
| encouraging features being the development of 
the local centres and the growth of the overseas 
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cheat. A tribute must also be ° paid to the 
amount of time spent by busy men on the voluntary 
organisation of the work, and on research and stan- 
dardisation. The papers read were a great help 
to education, and in this connection he would 
like to see all sympathy and encouragement extended 
to the younger men. The toast of ‘‘ The City of 
Leicester” was proposed by Mr. H. Hooper and 
responded to by the Lord Mayor (Councillor F. 
Acton), while that of the “ Visitors ’”’ was proposed 
by the Chairman and acknowledged by Councillor 
J. Minto, Chairman of the Leicester Electricity 
Committee. 


Private Copes tn InpustRY. 

One of the subjects, that may well have received 
the attention of the International Communications 
Conference which was opened in Cairo by King 
Farouk on Tuesday, February 1, is whether or not 
the rates for code telegrams shall be increased. Six 
years ago the ten-letter word, which could be sent 
at the same rate as the plain language word, was 
abolished and was replaced by the five-letter word, 
which could be sent at 60 per cent. of the plain 
language rate. It is now proposed by some, 
though not by all of the administrations, that the 
shorter code word should be charged at the full 
plain language rate, and this is naturally viewed 
with some concern by such bodies as the Inter- 
national Chamber of Commerce, who would like 
to see the present arrangement maintained. Should, 
however, the proposal go through, one way of 
meeting the difficulty would be to improve the 
existing coding system and it is therefore interesting 
to note that the Institute of Export has already 
taken steps in this direction by arranging for Mr. C. 





Sunderland to give a series of lecvures on “ Code 
Construction in Export Practice.” These lectures, | 
which began on Tuesday, January 18, will be he Id | 
once a fortnight until the end of April and again in 
September and October, at the rooms of the Royal 
Empire Society, Craven-street, Strand, London, 
W.C.2. They will begin at 1.20 p.m. and last half 
an hour. The fee for the course is 10s. Mr. 
Sunderland is well known as a constructor of 
private codes. 





INTERNATIONAL CO-OPERATION IN INFORMATION 
SERVICES. 
Many times in past years we have had occasion 

to deal with the proceedings of the Association of 

Special Libraries and Information Bureaux. The 

activities of this organisation are of direct service 

to the information and record departments which | 
are maintained by many engineering firms, while 
in that they concern the availability of information 
of all types, they have a community of interest 
with the whole field of research. The Association is 
active throughout the year, but receives public 
attention mainly at the time of its annual confer- 
ence in the autumn. In the present year the | 
conference, the fifteenth, is to be held at Lady | 

Margaret Hall, Oxford, from September 23 to 26, | 

and will have a special character, as it will overlap | 

the fourteenth conference of the International 

Federation for Documentation, which is to 





|} against accidents. 


Bragg and those of Aslib under its President, Sir 
Harry Lindsay. The headquarters of the secret»riat 
of the International Federation conference are at the 
Science Museum, London, S.W.7, and of the Aslib 
conference at the office of the Association, 31, 
Museum-street, London, W.C.1. 


Tue InstrruTion oF Mintne ENGINPERS. 


The value of travel in broadening the outlook of 
young engineers was stressed by Mr. C. Augustus 
Carlow, -President of the Institution of Mining 
Engineers, when speaking in response to the toast of 
the Institution, happily proposed by Lord Rockley, 
at the annual dinner, held on February 2, at 
Grosvenor House, Park-lane, London, W.1. He 
said that a scheme was now in operation whereby 
groups of our students went for a time into German 
mines and corresponding numbers of German 
students were received by collieries in the United 
Kingdom. Dr. E. Woermann, Minister of the 
German Embassy, who responded for the guests, 
also referred to the scheme and said that, last year, 
he had met German students from South Wales 
and English students from Germany at a function 
in London, and he wished to congratulate all those 
who had taken part in promoting this new activity 
and to assure them that both this country and 
Germany would benefit. Lord Cadman, who pro- 
posed the toast of the guests, said that he could 
remember a time when colliery explosions were far 
more common than was now the case. Thanks to 
the work of Galloway, William Atkinson, and others, 
however, the danger had been very materially 
reduced. Captain H. F. C. Crookshank, Secretary 
for Mines, who followed Dr. Woermann in responding 
to this toast, also referred to the question of acci- 
dents in mines, and stated that the number of 
fatalities in collieries had risen from 
to 844 in 1937. The number of men employed, 
however, had been larger in 1937 than in 1936, 
and the death-rate figure, per 100,000 man-shifts 
worked, had been the same in the two years. The 
death-rate, per 1,000,000 tons of coal raised, had 
been 3-36 in 1936 and 3-40 in 1937, and, per 1,000 
men employed, 1-02 in 1936 and 1-05 in 1937. 
Hence, in spite of a great increase in coal production, 
there had been no real setback in the campaign 
Nevertheless, these figures con- 
stituted a challenge to all those engaged in the 
mining industry, and he hoped that continued 
research would help to reduce the tragic casualty 
lists. During the evening, Medals of the Institution 
of Mining Engineers, the highest honours in the 
power of the Council to bestow, were presented to 


Bergassessor Dr.-Ing. Carl Beyling, Director of the | 


Experimental Station at Dortmund-Derne, Ruhr, 
and to Professor R. V. Wheeler, in recognition of 
their eminent services in the application of scientific 
knowledge and research to industry, with special 
reference to problems of safety and health in coal 
mining. 

CONSTRUCTIONAL STEELWORK 
ASSOCIATION. 


THe BrirTisH 


The British Constructional Steelwork Association 


held its first dinner on Thursday, the 3rd inst., 


held at the same place, extending from September a1 Mr. H. Cunningham, president, being in the Chair. 


to 26. Members 
both of the 
will be held. 


conference is yet available, 


and others may attend either or|The Association has been two years in existence 
conferences, and some joint sessions|and in that time has made good progress in the | 
No detail programme for either | objects for which it was formed. 
but it may be said | at once an occasion for social intercourse between larger and more powerful machine, which is lightly 
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than a mere statement that the price was reason- 
able. He spoke as chairman of the London Buil- 
ders’ Conference, representing an industry in which 
they had to face competition, and he did not think 
the policy of the British Iron and Steel Federation 
ought to be followed too closely in these matters 
They had the support of the Federation, and that 
had enabled them to bring pressure to bear where 
necessary to make firms understand that collec- 
tive action was essential. Would the loyalty of 
their members remain unstrained when the present 
prosperity fell away, even a little ? He hoped in such 
matters, the various bodies concerned would be 
willing to help each other. Certainly, the one he 
represented was ready to co-operate. The president 
Mr. H. Cunningham, in replying to the toast, said 
that their association had become a necessity in 
order to provide a body affiliated to the British 
Iron and Steel Federation. Before prices were fixed 
contracts were often taken which covered no more 
than wages and materia]. Their directing influence 
had been that 5 per cent. represented a fair profit. 
Prices were fixed on this basis and where variation 
was allowable, cases were dealt with by a price 
committee to which anybody could appeal if a price 
was considered unfair. Affiliation to the Federa- 
tion brought privileges, but also responsibilities, 
the latter including prices. Steelmakers were urged 
to fix prices, in order to stabilise business, but if 
their Association did so, it was resented. The steel 
makers had fixed their prices until the end of this 
year, and theirs would also likewise hold good. He 
hoped that the producers would announce their future 
scales in good time, so that conditions might not 
suffer interruption. The steelmakers had had 
difficult times, and he thought had met them fairly. 
If difficulties arose due to shortage of particular 
sections, there were usually ways of getting over 
them, and the reduction of the number of rolled 
sections had certainly improved supply. The toast 
of “The Visitors” was proposed by Mr. M. B. 
Buxton, and replied to in a brief but excellent 
speech, by Sir William Larke, K.B.E., who stressed 
the point that industries nowadays had a duty to 
the country as a whole, and could no longer con- 
sider themselves only; industrial problems had 
to be approached with some statesmanship. He 
reminded those present that the steelmakers could 
control only about one-third of the ultimate selling 
price of their products, but had extended their 
relations to cover supplies of their raw materials 
so as to stabilise price levels—a policy he considered 
to be perfectly sound. 


THe Mayo Composire AIRCRAFT. 


Considerable interest attaches to the flight made 
on Sunday last by the Mayo composite aircraft, 
when, for the first time, the two components, after 
taking off together, were detached in the course of 
the flight and each alighted separately. The 
machine, originally designed and patented by Major 
| R. H. Mayo, O.B.E., has been constructed by Messrs. 
| Short Brothers (Rochester and Bedford), Limited, 
| at Rochester, to the order of the Air Ministry, for 
experimenter use by Messrs. Imperial Airways. Its 
reome the difficulty experienced by 
la seaplane in taking off when heavily loaded with 
fuel and paying load for a long flight, such as a North 
Atlantic crossing. This is accomplished by mount- 
ing the heavily-loaded machine on top of a 








that at the Aslib meetings it is hoped, among | its members, and an opportunity for informing | loaded, so that the combined engine power of the 
other subjects, to have papers on technical periodical | the numerous guests of the reason for its existence. 


literature, the issue and use of English and foreign | 


patents, and the facilities offered to research workers |—-was given by Sir Alfred Hurst, K.B.E., who 
Among the matters to | 


in the London museums. 
be dealt with by the International Federation, 
that which will more particularly attract those 
concerned with engineering information services 
will probably be the possibility of co-operation in 
the preparation of abstracts of periodical literature. 
The international character of the meetings should 
render the discussion of this subject of particular 
interest. These overlapping conferences, with the 
opportunity they will give to meet foreign workers 
in the same field, should be of much value to the 
growing body of industrial and public information 
officers. Meetings of the International Federation 
will be held under the presidency of Sir William 








The principal toast—that of “The Association,” 
said that the Association had been formed when 
steel prices were rising rapidly, and they had had it 
in their power to charge high prices. Instead, it was 
to their credit that they had maintained them at 
a reasonable level, but the methods of doing so 
had not met with universal approval. Architects 
and public authorities were not pleased when they 
opened a dozen or so tenders to find them all alike 
and he felt it was expecting a great deal of the public 
to ask them to accept a uniform figure regardless of 
design, site, and so on. He thought it would be 
wiser to go a little further and introduce some 
measure, at least, of competition, which would 





ensure greater confidence on the part of the public 





two machines is sufficient to enable them to take off 


together. Having climbed as a single aircraft to a 
suitable height, the upper component is detached 
from the lower component and proceeds on its 
journey, the lower component returning to the 
starting point. On arriving at its destination, the 
upper component will have been sufficiently 
lightened by the consumption of the fuel to enable 
it to alight at a moderate speed, but another lower 
component will be required for the take-off on the 
return journey. Obviously, however, one lower 
component stationed at each end of a route could 
deal with a considerable number of long-distance 
machines. The lower component is a flying boat 
fitted with four Bristol Pegasus X engines, and 
generally similar to the Short “ Empire” flying 
boats, while the upper component is a float seaplane 
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propelled by four Napier Rapier engines. For taking 
off, the lower component can exert a total of 
3,840 h.p. and the upper component 1,280 h.p., 
making a total of 5,120 h.p. Both components are 
of the high-wing cantilever monoplane type, the 
lower component having a span of 114 ft., a length 
of 84 ft. 10} in., and a height of 32 ft. 7} in. ; the 
corresponding figures for the upper component are : 
73 ft., 50 ft. 114 in., and 20 ft. 3 in. The empty 
weights are 10,896 lb. and 4,540 lb., respectively, 
but the upper component is required by the specifica- 
tion to have a range of 3,500 miles with a load of 
1,000 lb. of mails. For the figures given, which are 
subject to confirmation, we are indebted to Jane’s 
All the World’s Aircraft. In the flight, on Sunday, 
the composite aircraft took off from the Medway and 
the upper component was detached at a height of 
only 700 ft., and at a speed of about 126 m.p.h. 





The lower component was only in the air for about | 
seven minutes, but the upper component flew for | 
some 40 minutes after being detached, and then | 
alighted on the river without difficulty, thus satis- | 
factorily demonstrating the principles of the design. 
According to The Times, it is likely that the upper | 
component will make an Atlantic flight during the 
coming summer, although its first long flight may | 
not be on that route. Launched by the lower com- | 
ponent, it will, of course, be able to carry sufficient | 
fuel for the westward Atlantic crossing against | 
the prevailing headwinds, and as it can take off 
safely under its own power with sufficient fuel for a 
flight of 2,000 miles in still air, this would suffice 
for the return flight with the wind. The programme 
of experimental flights, however, has not yet been 
drawn up and will not be decided upon until the 
builders’ and the Air Ministry trials have been 
completed. 
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V.—ELEctTRICAL ENGINEERING—HEAVY 

Although activity continued at a very high | 
level, the year 1937 must be regarded as some- 
what disappointing for the electrical engineer- | 
ing industry so far as new orders are concerned. | 
The index of manufacturing activity compiled by | 
the British Electrical and Allied Manufacturers 
Association, which is based on the horse-power of 
the orders received by the heavy section of the | 
industry, after reaching a record figure in February, 
1937, declined more or less continuously for the rest 
of the year. The figures, which are twelve month's 
moving averages, and are shown in Table I, have | 





Tasie |,—Jndices of Activity in Electrical Engineering 
B.B.A.M.A. Index (1929 100). 
| | | 
—_ Year Home Export rotal 
] 
} 
December 19290 100 100 } 
1930 67 as | 
1931 50 a) 
1932 31 oO 
1938 44 i 
134 6u 107 
1935 62 104 
1986 96 167 
January 1937 106 17: 
February 118 lay 
March 125 188 
April 11s 174 
May 116 173 
June il4 174 
July 113 172 
August 107 161 
September o7 151 
October us 144 
November 200 92 144 


been recalculated since the article in this series last 
year on the basis 1929 == 100, in place of 1920 = 100. 
Thie new method of calculation certainly shows up 
the very high level of activity which has prevailed 
during the last two years. 1929 was a good year for | 
the industry, yet the index for December, 1936, on 
the basis 1929 = 100 stood at 167, and that for 
February, 1937, at 189. By November, 1937, | 
however, this figure had fallen to 144. Table [| 
shows that there has been a decline in home and 
export orders, in the former case from a peak of 264 | 
in January, 1937, to 200 in November, a decline of | 
24 per cent. ; and in the latter from a peak of 125 | 
in March, 1937, to 92 in November, a decline of | 
26 per cent. 
It is, perhaps, the decline in export orders which | 


has been the more disappointing, since while by the 
end of 1936 home demand exceeded that of 1929 by 
150 per cent., export demand had not quite reached 
the 1929 level, and it was felt that while further 
expansion in home demand was unlikely, the export 
market showed satisfactory prospects. 

In the home market, important extensions were 
made to the selected stations in order to cope with 
the continued rapid expansion of electricity con- 
sumption. The total amount of electricity generated 
by authorised undertakers is officially given as 
22,905 million units, compared with a revised figure 
of 20,221 million units in 1936. The increase was 
thus one of 13-3 per cent., compared with 15-1 per 
cent. in the previous year. The number of selected 
stations remained at 137, but the total cap city 
was increased during the year by 350,000 kW. 
Activity in this connection appears likely to be 
maintained during the current year, since in order 
to ensure adequate generating resources to cover 
electricity requirements for the winter of 1939 and 
part of the anticipated increase for the following 
winter, the Central Electricity Board completed 
arrangements for extensions totalling over 650,000 


|kW and 7,000,000 Ib.-hour boilers. These exten- 


sions represent orders to the value of 9,500,0001., a 
figure which is only slightly less than that for 
1936, when the value of orders totalled 10,000,000/. 

Of the new schemes, the most important is that for 
Hams Hall, Birmingham, at an estimated cost of 
1,500,0001. It is anticipated that this work will 
be completed in 1941. Two further schemes, each 
costing 500,0001., were sanctioned in connection 
with the Blackburn Meadows Station at Sheffield, 
and the Runcorn Station of the Mersey Power Com- 
pany. During 1937 work was begun on the first 
section of the Littlebrook Station of the Kent 
Electric Power Company. The capacity of this 


lsection is to be 120,000 kW, while the ultimate 


capacity of the station will be not less than 360,000 
kW. A further important extension on which work 
is in progress is that of the Dalmarnock Power 








Tanie IL Electrical Engineering ictual Number 
Employed. 
Number of Workpeople 
i = — index 
lat | | ' | 1923 = 100 
hem | 
| Insured, ployed Employed.| 
| | | 
70,300 3,790 | 130-5 
-| 79,770 | 4,000 | 131-1 
| 84,430 | 3,248 140-2 
89,860 | 7,084 | 143-2 
2,470 } 13,185 t 137-2 
94,080 | 15,163 | 78.917 | 136-5 
0,590 13,008 | 77.582 | 134-2 
| 91,190 | 6,720 |. 84470 | 146-1 
93,410 », 740 87,670 | 149-9 
| 112,410 3,784 «| 108,626 | 187-9 
| 114,630 3,018 111,612 193-1 


Station of the Glasgow Corporation. The first stage 


| of the extension was completed during 1937, and the 


second stage is expected to be completed during 
the current year. The full extension amounts to 
100,000 kW at an estimated cost of 1,000,000/. 
Another important extension approved by the 
Central Electricity Board is that of the Barking 
Station of the London Electric Supply Company, 
Limited, already the largest in England, at a cost of 
742,5551. The caracity of the station will then be 
540,000 kW. 

Several extensions to the grid which were begun 
during 1936, were completed in 1937, including 
132,000-volt lines from Ironbridge to Stoke-on- 
Trent, and connections to Bourne and Leatherhead. 
Work was also in progress on the 132,000-volt lines 


between Leicester and Corby, between Upper Boat | 


and Ebbw Vale, and between Runcorn and Oxton. 

Of the outstanding orders for generating plant 
may be mentioned the 100,000-kW unit for the 
second half of the Battersea Station, placed with the 
Metropolitan Vickers Company, which also received 
orders for a 30,000-kW set for the Yoker Station of 
the Clyde Valley Company, and a 30,750-kW set for 
Stuart Street, Manchester. 

British Thomson-Houston received an order for an 
additional 75,000-kW turbo alternator for the 
County of London Company, a 60,000-kW machine 
for the Kent Electric Power Company, a 50,000-kW 
set for Ironbridge, and a 25,000-kW machine for 


Glasgow. In the export market the company had 
work on hand for Hong Kong, Kuala Lumpur. 
Bulawayo and Detroit. 

The General Electric Company was engaged on 
large orders for Woolwich, Darlington, Stepney and 
Stockport, and on two 31,000-kW sets for Johannes- 
burg. C. A. Parsons and Company were engaged 
on the manufacture of the second 50,000-kW 
machine for Dalmarnock, in addition to two 
30,000-kW units for the Kent Electric Powe: 
Company, and one for Hackney, and a 25,000-kW 
set for Rotherham. In the export market, th 
company shipped three 40,000-kW units for the new 
Table Bay Station, South Africa, and was engaged 
in work on important orders for Bunnerong, New 
South Wales, Calcutta, and Congella, South Africa. 
The English Electric Company received orders for 
five 10,000-h.p. turbines and direct-current genera- 
tors for the Lochaber Station of the British 
Aluminium Company. 

In addition to extensions of generating capacity, 
railway electrification continued to provide a con- 
siderable amount of work during 1937. At the end 
of 1936, of the 19,218 route miles of main-line 


Taste IIl.—United Kingdom Exports of Electrical 











Machinery. 
: Index | Value | Index 
yan Volume (1913 per (1913 
. 7 100) | Ton, 100) 
| | | 
re ree f iigeael 4 
9138 2,238 | 100 85-5 100 
1930— | 
Ist Qr 3,691 165-0 lso-4 
2nd ,, | 3,402 | 152-0 177-9 
3rd ,, 3,102 | 138-6 187-7 
4th 3,531 157-8 177°: 
1931— | 
ist Qr 2.488 | 111-2 192-s 
2nd ,, 2,144 95-6 184-5 
| 3rd ,, 2 060 92-0 195-9 
|} 4th ,, 2,581 | 115-3 185-8 
1932— | 
Ist Qr 2,113 | 04-4 72-0 
2nd ,, 2.462 110-0 171-0 
3rd ,, 1,881 84-1 173-0 
th .. 1,622 | 72-4 185-0 
1933- } 
Ist Qr 1,481 | 66-2 1sl-5 
2nd 1,413 63-1 184-5 
3rd 1,389 62-1 174-8 
4th , 1,690 | 75-5 158-0 
1934 | 
ist Qr | 1,667 | 74-5 179 
2nd ,, | 1,829 81-7 165-0 
3rd 1,837 | &2-1 169 
4th , 2,146 96-3 176-4 
1935- 
Ist Qr 100-4 182-2 
2nd ,, | | 96-0 169-8 
3rd | 95-0 72-2 
| 4th | 113-8 184-5 
1936- | 
Ist Qr 121-8 154-2 182 
2nd ,, | | 103-8 158-1 187-1 
3rd } } 114-2 | 155-9 184 
4th } 120-1 165-0 196 
1937 
Ist Qr 132-6 161-2 190-5 
2nd ,, 124-6 158-0 187-0 
3rd .. | | 115-9 | 167-8 198-6 
ith , | 141-1 72-2 203°8 
railways, 612 route miles had been electrified. 
Electrification schemes since authorised, completed. 
or in hand, cover an additional 300 route miles. 





| The 500,000/. scheme for the modernisation of the 
electrified system in the Tyneside area, approved 
by the London and North Eastern Railway in 1935. 
| was nearly completed. Besides modernising the 
| whole of the track equipment on the lines between 
| Newcastle and Tynemouth, Whitley Bay and 
| Cullercoats, and the Riverside branch, 132 new 
|vehicles have been provided. The extension of 
electrification from Newcastle to South Shields 
remains to be completed. Important progress was 
also made by the London and North Eastern 
| Railway in connection with the electrification of the 
| Manchester-Sheffield-Wath-on-Dearne Line. and a 
contract for complete electrical equipment for 70 
locomotives, valued at about 550,000/., was placed 
with the Metropolitan Vickers Company. The 
scheme covers some 75 route miles, and the cost of 
overhead line equipment for which a contract has 
been placed with British Insulated Cables, Limited. 
is approximately 1,000,000/. The system will be 
the first 1,500-volt direct-current main-line electri- 
fication in this country, with the exception of a 
stretch of 8-7 miles between Manchester and 
Altrincham. It has been stated that when they 
have had experience of the electrification of the 
Manchester-Sheffield line, the London and North 
Eastern may consider its extension to Liverpool. 
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This railway is also proceeding with the further 
scheme for the electrification of the suburban lines 
from Liverpool-street and Fenchurch-street Stations 
to Shenfield, which cover some 25 route miles. 

On the Southern Railway, electrification of the line 
from Waterloo to Portsmouth Harbour was com- 
pleted in the summer of 1937, and work is now in 


TaBLe IV.—United Kingdom Net Imports of Electrical 
Machinery. 


- rem a~cnnenaiel picigieaiel 








| 
. Index Value Index 
— Volume. | - = er | (1931 = 
: 100) | on. 1 
i 
ivls . iol 902 1M 115-2 100 
1930. 
Ist Qr 559 62-0 275-9 239- 
2nd 482 53-4 318-1 276-1 
rd 365 40-5 303-3 263-3 
ith 72 41 S77 +8 {27-8 
“1 
Ist Qr 264 29-3 282 331-9 
2nd ,. 382 42-4 s17-°8 | 275-9 
trd , $55 39-4 293-8 } 255-0 
ith 583 | 64 -¢ 344-0 298 -6 
posZ 
Ist Qr 201 22-0 377-0 327-0 
2nd , 144 15-0 495-0 428-0 
rd 146 16-0 463-0 400-0 
ith 119 13-0 315-0 =| 274-0 
AD) $ 
Is Qr 38 4-2 345-6 300-0 
onl 5 7:2 297 258-1 
ird 47 he 4 281-2 244-1 
ith 9 11-0 174-7 151-6 
1034* 
Ist Qr 152 16-8 203-5 176-6 
2nd 136 15-1 I8l-1 =| «157-1 
tra 149 16°6 220-2 | 191-1 
ith 122 13-4 225-0 | 194-7 
1935*% | 
Ist @ 124 13-7 212-8 185-0 
2nd , 172 19-1 197-8 171-8 
Srd 99 136 } 15-1 | 221-5 192-3 
ith ,. | 121 | 13-4 224-7 195-1 
1936*- | | 
Ist Qr .-| 194 | 21-6 189-0 164-1 
2nd ,, --| 243 26-9 186- | 162-0 
ird , | 815 24-1 | 195-5 170-0 
sth am 261 29-9 | 177-5 154-2 
1937* | | 
ist Qr onl 227 | 25-2 213-4 185-2 
2nd ,, ..| 284 31-5 | 204-2 177-3 
srd va 274 30-4 197-5 171-4 
ith ¥ 373 41-4 | 175-4 152-2 
pee ere Sees Sn iis 
*Gross Imports 
hand on the second part of this scheme, which 


includes the line from Dorking North to West 
Worthing and Portsmouth, with the Littlehampton 
and Bognor Regis branches, and the line from 





Three Bridges to Horsham. It is expected that this 


10 miles of new tube, the building of seven new 
stations, and reconstruction of 15 existing stations. 
In addition, the London Passenger Transport 
Board contracts provide for the delivery of 500 
railway cars. During 1937 the Board placed an 
order with the General Electric Company and 
Mesrs. Crompton Parkinson for over 800 motors 
for new high-speed rolling-stock, while British 
Thomson Houston received a 1,000,000/. order for 
the supply and erection of control and auxiliary 
equipment for over 800 motor coaches, and for the 
wiring of a number of trailer coaches. The same 
company was also engaged on work on new train 
units for the London and North Eastern South 
Shields Line, and for the London, Midland and 
Scottish Railway. The English Electric Company 
in addition to their exclusive contract for traction 
equipment for the Southern Railway, were engaged 
oh an important order from the L.M.S. for re- 
equipping the Liverpool-Southport electrified lines. 
It is clear, therefore, that both as regards extensions 
to generating capacity and railway electrifications 
a high level of activity is likely to be maintained 
during the next two or three years. 

Several manufacturers reported increasing orders 
for trolley-’bus equipment in 1937, and this tendency 
is also likely to continue, since there is still a con- 
siderable number of trams in use which may be 
expected to be replaced eventually by trolley "buses. 
Another field of activity which provided good orders 
in 1937, but for which the outlook in the current 
year is perhaps not quite so satisfactory, was general 
industrial electrification. The steel industry, in 
particular, was a good customer of electrical 
engineering firms in 1937, and one outstanding 
installation was that of a 20,000-h.p. rolling mill 
motor for Dorman, Long and Company. 

As was emphasised in this series last year, there 
is scope for further assistance to the electrical 
engineering industry in the maintenance of activity, 
through reductions in the price of electricity which 
may be brought about by the reorganisation of 
electricity distribution. Progress in this direction 
has, however, been very slow up to the present. In 
March, 1937, the Government announced that they 
intended to introduce legislation on the lines 
suggested by the McGowan Committee. The first 
step was to circulate to members of the industry a 








the electrical engineering industry and for the 


numbers employed are shown in Table Il. In 
both cases the figures, which relate to July, showed 
a small increase, compared with 1936, the increase 
in the number employed being under 3 per cent., 
compared with 24 per cent. in the previous year. 
These figures may at first sight appear to conflict 
with the B.E.A.M.A. Index shown in Table I, but 
it must be remembered that the latter related to 
new orders received. Since most of the work 
undertaken is of a long-term nature, manufacturing 
activity is likely to be maintained for some time 
after a decline in new orders first becomes apparent. 
Actually, between July and November, 1937, there 
was a slight increase in unemployment from 3,018 
to 3,404, though since figures for the number of 
insured workers in the industry are only available 
for July, it is not possible to state definitely whethe: 
this indicates a fall in activity. 

British exports of electrical machinery, including 
generators, motors, converters and transformers, 
starting and eontrol gear for motors, switchgear 
and “electrical machinery not elsewhere specified,” 
are shown in Table III. After attaining a high level 
in the first quarter of the year, exports fell away 
in the second and third quarters, but recovered in 
the fourth quarter to the highest figure recorded 
since 1930. Here, again, in comparison with the 
B.E.A.M.A. index, the lag due to the long-term 
nature of the work undertaken is apparent, since 
the index reached its highest level in the first and 
second quarters of the year. Moreover, the 
B.E.A.M.A. index, being based on horse-power, 
does not include such items as converters and 
transformers, control and switchgear, the capacity 
of which cannot be measured in these terms. 

The total export value for 1937 of the categories 
shown in Table III was 5,693,191/. of which genera- 
tors accounted for 1,155,5981., motors for 1,504,688/., 
and the remaining items 3,032,905/. In all cases 
the British Empire took a high percentage of total 
exports. South Africa resumed first place as the 
principal market for generators, taking 20-9 per 
cent. of the total exports, followed by Australia 
with 16-0 per cent. India, which occupied first place 
in 1936 fell back to third in 1937, taking 14-8 per 
cent. of the total. Exports to foreign countries 
accounted for 18-3 per cent. of the total in 1937, 




















TABLE V.—EXPORTS OF GEN ERATORS, MOTORS, CONVERTERS AnD ) TRANSFORMERS, (£000’s) 
T pam 7 T ee vam én a cunettianeamiainites 
Country. 1930. | 1931. 1932. | 1933. | 1934. - AP Per cent, 1935. 5 [a Per cent. 1936. Per cent, 1937.* Per cent, 
—E ———— — 7 — ——— — _ — _ = _ —— j ——- $$$ - . 
United Kingdom 3,380 | 2,255 1,759 | 1,606 2,063 29-2 | 2,397 31-0 2,992 34-5 3,509 34:1 
(iermany ob 5,006 4,365 4,492 2,252 2,042 29-0 2,215 28-6 2,716 31-2 3,311 32-1 
United States 4,239 2,875 1,405 || 926 931 | 13-2 1,175 15+2 1,227 14:1 1,519 14-7 
Swedent mf 1,210 794 658 | 649 3801 11-3 878 11-4 838 9-6 865 8:4 
Switzerland - ‘ 1,490 1,166 501 623 511 7°3 577 7-4 536 6-2 727 7-0 
France t¢ “* 1,006 1,051 839 627 700 10-0 490 6-4 380 4-4 384 3-7 
Total 16,331 || 12,506 | 9,654 | 6,683 | 7,048 100-0 7,732 | 100-0 | 8,689 | 100-0 10,315 100-0 
| | 
* Estimates based on 9 months for United States, 11 mouths for Germany, ‘Switzerland and Sweden, and 10 months for France. 
+ Includes some other unspecified electrical machinery and parts for electro-mechanical equipment such as fans, vacuum cleaners, &c. 
t Includes rectifiers. 
TABLE VI.—E XFORTS OF OORTROL AND SWITCHGEAR FROM THE UNITED STATES AND THE UNITED KINGDOM. (2000" 8.) 
- er Tr ad 7 se) ee Ot ee eT - , 
1930. 1931. | 1932. | 1933. | 1934. | 1935. 1936. I 1937. 
a2 ‘ st 7 | we a > eds ta " | bit Cia eT R Rahs aoe fed a. ve 
iT ] ' 
United Kingdom | 1,950 1,365 | 1,260 | S8Y | 1,101 1,431 1,765 im 2,023 
United States .| 863 | 560 | 294 248 | 272 363 690 726° 
Total . . 2,813 1,925 | 1,554 1,137 | 1,373 2,455 2,749 


work will be completed in the early summer of 
1938, thus adding a further 76 route miles of 
electrified line. Preliminary plans have also been 
prepared for further extensions involving the line 
from London to Hastings via Tunbridge Wells and 
the line from London to Gillingham and Maidstone, 
which are expected to be completed in 1939 and 
1940, respectively. 

During 1938, however, one of the more important 
schemes will be the 40,000,000/. London suburban 
passenger transport programme, under which 
activity is expected to reach its peak during the 
current year. It is expected that the London 
Passenger Transport Board and the main-line 
railway companies, will, in conjunction, spend 
approximately 12,000,000/. on this scheme during 





the year. The programme involves the boring of 














° Estimate based on 9 months. 


secret White Paper, but when the proposals were 
made public in June, they created considerable 
opposition, principally on the grounds that the 
powers to be vested in the Electricity Commis- 
sioners were arbitrary and dictatorial. It was also 
claimed that in some instances the proposals went 
far beyond the recommendations of the McGowan 
Committee, and that in some aspects they were 
directly opposed to these recommendations. It 
was, however, announced in January, 1938, that 
an Electricity Supply Bill had been drafted and 
would be introduced in the House of Commons in 
February. It is stated that most of the difficul- 
ties with supply undertakings have been overcome, 
and it is certainly to be hoped that the situation 
may be clarified in the near future. 

Figures for the number of insured workpeople in 
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compared with 15 per cent. in 1936. A very satis- 
factory feature of the export figures is the growing 
diversity of the market, in view of the very large 
proportion of the total formerly taken by South 
Africa. In particular, substantial increases have 
taken place in exports to Australia and Canada, 
while since 1935 exports to “‘ other British countries” 
have nearly doubled. 

In the case of motors, South Africa was again the 
chief market, taking 24 per cent. of the total exports, 
followed by Australia (12 per cent.), and India 
(12 per cent.). Foreign countries accounted for 
26 per cent. of the total. In the remaining category, 
which consists mainly of switchgear asd converters, 
South Africa was again the principal market, with 
32 per cent. of the total, followed by India (15 
per cent.), and Australia (11 per cent.), which showed 
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the largest absolute increase. Foreign countries Chief Engineer and Secretary for Irrigation of the 
accounted for only 14 per cent. of the total exports. | North-West Provinces and Oudh, but in the follow- 


Imports of electrical machinery recorded a further 
increase to 677,807/. in 1937, compared with 
508,612/. in 1936. ‘These figures are, however, very 
small in relation to home production. Imports 


consist mainly of motors, which accounted for 53 per | 


cent. of the total in 1937. The quarterly figures are 
shown in Table IV. 

Continuing the series for international exports 
which was started last year, Table V shows exports 
by value from the leading countries of generators, 
motors, converters and transformers, while Table VI 
shows exports by value of control and switchgear 
from the United Kingdom and the United States. 
From Table V it will be seen that there has been 
very little change in the relative positions of the 
various countries between 1936 and 1937, though 
Germany, the United States and Switzerland slightly 
improved their position at the expense of Sweden, 
the United Kingdom. The British 


France and 


share of total exports remained, however, at a high | 


level in comparison with previous years. In 


control and switchgear, British exports increased | 


by 14-6 per cent., compared with only 5-2 per cent. 
in the case of the United States, as will be seen from 
Table VI. 

Figures for the production of electrical machinery 
and apparatus in 1935 are now available. As 
pointed out in this series last year, however, con- 
sidering the electrical engineering industry as a 
whole, the production of electrical apparatus is 
considerably more important than that of electrical 


machinery, and the Census of Production figures | 
will, therefore, be given in detail in the next article | 


of this series dealing with electrical apparatus. 
Nevertheless, the production of electrical machinery 
increased considerably between 1934 and 1935 from 
17,475,0001. to 19,347,000/. These figures include 
the production of generators, motors, converters, 
rectifiers, transformers, control and switchgear, 
and“ other machinery.” They therefore correspond 
closely with the figures for exports given in Table IIT 
and for imports given in Table IV. In 1935, 
exports amounted to 21 per cent. of production 
while imports were equivalent to only 0-1 per cent. 
of production. Since 1935 the proportion of pro- 


ing year was re-transferred in the same capacity to the 
Punjab. After occupying this position for two years 
he succeeded the late Sir Thomas Higham as Inspector 
General of Irrigation and Secretary to the Government 
| of India, Public Works Department, in 1902. In this 
capacity he advised the Government on all irrigation 
works in India and Burma. 

| Mr. Preston retired from the service of the Govern- 
| ment of India under the 55 years’ superannuation rule 
}in 1905. His constitution and faculties, however, 
were unimpaired and, in 1906, at the request of the 
late Maharaja Scindia of Gwalior, who was a keen and 
enlightened administrator, he became irrigation engin- 
eer to the State of Gwalior, Central India. With 
characteristic energy and enthusiasm he undertook 
the construction of numerous dams, reservoirs and 
other preventive works and by the time that he finally 
left India, in May, 1914, as many as 686 reservoirs 
and dams had been completed and others were in 
course of completion. Some idea of the extent of the 
works may be gained when it is stated that their cost 
totalled 147} lakhs of rupees and the aggregate 
quantity of water impounded was 36,500 million cub. 
ft. These works secured a very large portion of Gwalior 


rainfall. 

Soon after Mr. Preston’s arrival in England the 
European war broke out and, although 64 years of 
age, he immediately joined the Special Constabulary 
and became a sergeant. In 1915, he instituted and 


managed a war-hospital workshop at Ealing, but in | 


April, 1917, was appointed chairman of a committee 


State from the danger of famine in years of deficient | 


was incorporated in the same frame as the main 
exciter. 

Taylor was a man of considerable mathematical 
ability, and contributed a number of papers to scientific 
and technical bodies. Among these, mention may be 
made of a paper on “ Eddy Currents in Stator Wind- 
ings,” which was read before the Institution of Electrical 
Engineers in 1920, and received the Kelvin Premium. 
He was also awarded an Extra Premium in 1930 by 
the same body for a paper on “ The Voltage Control of 
Large Alternators.” A paper on “ Some Problems in 
Electrical Machinery Involving Elliptic Functions,” of 
which he was joint-author with Mr. R. T. Coe, was 
published in the Philosophical Magazine, of July, 1928. 
He also read a paper on the “ Mechanical Design of 
Rotating Electrical Machinery,” before the Congrés 
International d’Electricité, in June, 1932. 

Mr. Taylor’s connection with the Institution of 
Electrical Engineers dated back thirty years to the time 
when he was elected a student. He served as honorary 
secretary of the London Students’ Section in 1905, and 
as chairman in 1906-7. He was transferred to the 
class of Associate Member in 1911, and to that of 
Member in 1927, and served on the Committee of the 
South Midland Centre from 1918 to 1921. He was 
president of the Rugby Engineering Society in 1935, 
the subject of his presidential address being ** Engin 
eering and Mathematics.” 














ieee ADMIRALTY GRAVING DOCK 
AT SINGAPORE. 


| Ow Monday next, February 14, the Governor of the 


lof canal control, the duties of which were to extend | Straits Settlements, Sir Shenton Thomas, G.C.M.G., 
the use of canals in Western France to relieve the | will formally open the graving dock which has been 
pressure on the railways. He continued in this | under construction for the last eight years at the 
| capacity until the end of hostilities. After the war | Singapore naval base. The ceremony, which is to be 
he served for some years as professional adviser to the | attended by ships from all the Eastern stations and by 
Board of Agriculture and Fisheries for land drainage | vessels of the United States Navy, as well as by repre- 
and reclamation. Mr. Preston, who, for his services in | 8entatives from Australia, New Zealand, the Federated 
India, had been made a Companion of the Order of | Malay States and Hong Kong, is not, as the publi 
the Indian Empire in 1901, received the C.B.E. in| 8 inclined to suppose, the official inauguration of the 
1920 in recognition of his work during the war. He | naval base as such, but merely of the graving dock. 
also received the degree of Fellow of King’s College, | With the dock completed and in working order, however, 
honoris causa, from his old Alma Mater. A former| one of the prime requirements which led to the 
| student of the Institution of Civil Engineers he was | authorisation of the new base is met, and the fleets 
|made an associate member on May 30, 1876, and |Stationed in Middle and Far Eastern waters will be. 
transferred to the rank of member on April 21, 1914, | in effect, usefully augmented as a result of the increased 
fe became a Fellow of the Royal Society of Arts in | docking facilities now available, quite apart from any 
1902 and was also a foundation member of the Institute | actual increase in the number and size of the warships 


| 





| 


| of Transport. Mr. Preston was the author of a number which political developments may require to be 
|of papers presented at meetings of the Institution of | stationed in those waters. 
The contract for the new dock, which has been 


duction accounted for by exports would appear | Civil Engineers and the Royal Society of Arts, among 
to have increased slightly, and it is primarily the | which may be cited a contribution to the proceedings 
export market in which further expansion must be | of the former body entitled “ Recent Irrigation in the 
looked for. This is not to say that any further| Punjab.” This, which dealt mainly with the design, 


designed in the Civil Engineer-in-Chief’s Department 
of the Admiralty, was placed in the latter part of 1928 
with Messrs. Sir John Jackson, Limited, Westminster. 
S.W.1, as a part of the contract for the complete 


substantial contraction in home demand is to be 
expected, and the details given above in connection 
with expansion of generating capacity and railway 


electrification, indicate that good home orders are | 


likely to continue at least for another two years. 
On the other hand, it is doubtful whether home 
demand will reach in the 
high level of the first three months of 1937. 








LATE MR. SIDNEY PRESTON, 
C.J.E., C.B.E. 

THe news of the death of Mr. Sidney Preston at his 
home in Ealing, on January 31, will be received with 
regret by a wide circle in the profession. Mr. Preston, 
who performed veoman work over a period ot 44 years 
in connection with the extension of irrigation 
in India, was born in Lendon on September 10, 1850. 
He received his general education at University College 
School, London, and at the age of 17 passed on to 
King’s College, Strand, London, for engineering study. 
In 1869, he was articled to Messrs. Armstrong, Kershaw 
and Marshall, Engineers, London, but in July of the 
following year, before he 
an open competitive examination for appointment 
to the Indian Public Works Department. 
1870, he proceeded to India, and was posted to the 
Punjab Irrigation Branch of the Department as 
assistant engineer. For the subsequent 12 years Mr, 
Preston was engaged chiefly on the surveys and later 
on the construction of the main channel and dis- 
tribut ory branches of the Sirhind Canal. In 1880, he was 


THE 


immediate future the | 


works | 


was 20 years of age, passed | 


In October, | 


| construction and operation of the Chenab irrigation 
| scheme, was read in March, 1903. 





dockyard. The work of clearing the site commenced 
in 1929, but the actual construction was considerably 
delayed as a result of decisions in favour of retrench- 
Tarn ment made at the Imperial Conference in the following 
THE LATE MR. H. W. TAYLOR. year. This policy was subsequently reconsidered, 
Mr. H. W. Taytor, whose death we regret to record | following the change of government, in the light of 
|occurred at Rugby, on Tuesday, February 1, at the | Eastern developments, and the work has since 
age of fifty-two, had been connected with the British | proceeded normally. The photograph reproduced 
Thomson-Houston Company, Limited, for many years, | oppos.te, and taken in September, 1934, shows the dock 
and had recently been chief of the turbo-generator | practically completed except for the caisson closing 
engineering department. | the entrance, and gives an impression of the great 
Henry William Taylor was born in London, on} width, 130 ft. at the entrance, in relation to the 
November 2, 1884, and was educated at Owen’s School, | length of 1,000 ft. The depth of water over the sill 
Islington, subsequently attending the mechanical | is 35 ft. at low tide. These proportions render the 
engineering and electrical engineering courses at the | dock capable of dealing with any ship in the British 
well-known Finsbury Technical College. From 1902} Navy. The contract for the caisson was sublet to 
juntil 1906 he was technical assistant to Professor | Messrs. Sir William Arrol and Company, Limited, 
Silvanus P. Thompson, who was principal of the College | Glasgow, and that for the pumping plant to Messrs. 
and in the latter year joined the British Thomson-|Gwynnes Pumps, Limited, Lincoln. No particulars 
Houston Company, as assistant engineer. In this | of the dewatering pumps have been disclosed, but it 
position he was engaged on work in connection with the | may be assumed that they will compare in capacity 
design and construction of turbo-generators. When, with those of the King George V dock at Southampton, 
| as a result of the growth of this part of the firm’s busi-| of the same width and about 140 ft. greater length, 
ness, a special department was formed to deal with the | which can be emptied in four hours. 
correlated engineering problems, he was appointed| The estimated total cost of the naval base, when 
| chief assistant under Mr. F. H. Clough, whom he | the contract was placed in 1928, was 7,750,0001., but 
j}succeeded as head of the department in 1920. | various modifications have since been made to the 
| He was still holding this position at the time of his| scheme, and the ultimate cost, including machinery, 
death. | will probably approach 12,000,000/. This amount, 
[t may be said with some truth that Taylor was one | however, cannot be regarded as excessive in view of 
of the pioneers of high-voltage generation, since as far| the magnitude of the undertaking, which will cover 
back as 1922, he was consulted on the design of some some 2,400 acres, or nearly four square miles, with a 
The ideas he put | water frontage of about 4} miles. In levelling the 














22,000-volt synchronous motors. 





promoted to the grade of executive engineer, and in | forward at the time were afterwards developed in con- 


site and excavating the dock approximately 8,000,000 


1886, when only 36, was made Under-Secretary for | nection with turbo-alternators generating at 33-kV, of | cubic yards of earth have been removed, and the 


Irrigation to the Punjab Government. Two years | 
later he was given charge of the survey work for the} Asa result of his close co-operation with forge masters, 
canal now known as the Lower Jhelum and, on complet- | he also introduced the use of alloy steels of a much 
ing this, was employed on the Swat River Canal works. | higher grade than had previously been employed in the 
In 1893, he became superintending engineer and was | construction of alternator rotors, and was one of the 
placed in charge of the Chenab Circle, which then com- | first to adopt service exciters, in order to obtain 
prised the Swat and Jhelum Canal works as well as those | quick-response excitation. For this purpose he origi- 
of the Chenab. In January, 1899, Mr. Preston was made! nated a special design in which the service exciter 


which,as is well known, many are in successful operation. | associated dredging has amounted to about 5,000,000 


cubie yards. In the construction of the dock and 
other works, and of some 5,000 ft. of wharf walls, 
1,000,000 cub. yd. of concrete have been deposited, 
together with granite blocks to the total of about 
250,000 cub. ft. 

The geographical situation of the new base, climatic 


| differences apart, offers a striking resemblance to the 
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BASE, SINGAPORE. 
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familiar environment of Spithead. The island of 
Singapore is of approximately the same shape as the 
Isle of Wight, and only slightly larger, and until 
recently, was completely separated from the mainland 
of Johore by the Johore Strait, which has an average 
width of about a mile. As in Spithead and the Solent, 
the deep-water channel is at the eastern end. The 
causes which produce the double tides in Southampton 
Water operate also at Singapore naval base, the 
dominant tidal flow being in a westerly direction. In 
June, 1934, however, a causeway* was completed across 
the Strait, extending the Federated Malay States 
Railway from the mainland terminus at Johore Bahru 
to the city of Singapore, on the southern coast of the 
island. Locks were provided for the coasting craft 
using the waterway but the locks would not pass any 
naval craft larger than a patrol boat. For strategical 
purposes, therefore, the strait is a landlocked harbour, 
such as might be formed between the Isle of Wight 
and the Hampshire mainland if a causeway replaced 
the ferry service between Yarmouth and Lymington. 
To continue the parallel, the new naval base would 
then be represented in position by the shipyards of 
Cowes, and the Singapore air base, very approximately, 
by the town of Ryde. The city and the commercial 
harbour of Singapore correspond in position to the 
seaside resort of Ventnor. The commercial harbour 
is well equipped with docks and the normal traffic of 
the port can be carried on quite independently of the 
naval base, of which the ordinary traveller to and from 
the Far East will see little or nothing. The 50,000-ton 
floating dock, constructed by Messrs. Swan, Hunter 
and Wigham Richardson, Limited, in 1928, is moored 
in the Johore Strait, adjacent to»the naval base. An 
illustration of this dock was given on page 84 of our 
125th volume (1928), and a plan and elevations on 
page 214 of the succeeding volume of ENGINEERING. 
So far as docking facilities are concerned, therefore, 
there should be no occasion to limit the size of future 
vessels sent to reinforce British fleets in the Pacific, or 
again, to order special ships of reduced size for that 
service, as was done in the ’nineties, when the Centurion 
and Barfleur were built. 








Tue 8.8. ‘“‘ NormManpie.’’—Messrs. Compagnie Générale 
Transatlantique, Limited, 20, Cockspur-street, London, 
S.W.1, inform us that, during 1937, the Normandie 
made 36 Atlantic crossings in all seasons and in all 
weathers. The average speed for the 122,400 miles 
covered by the vessel was 28-87 knots. 





* See ENGINEERING, vol. cxix, page 485 (1925). 











800-H.P. DIRECT-REVERSING 
8-CYLINDER MARINE OIL ENGINE. 


THE engine illustrated in Figs. 1 to 9, on page 152 
and opposite, is one of two recently completed by 
Messrs. Ruston and Hornsby, Limited, Lincoln, for 
the Straits Steamship Company. These engines, which 
are of 800 rated brake horse-power, are to replace steam 
engines in two-existing single-screw vessels. Although 
belonging to a new series, the engines embody the major 
features of the firm’s standard marine design, an 
example of which was described in ENGINEERING, 
vol. exxxiii, page 197 (1932). Apart from the fact 
that the new units are of larger size, however, they 
differ from the earlier range in that each cylinder is 
provided with its own independent fuel pump, a new 
form of single-wheel control is fitted, and the arrange- 
ment of the auxiliaries is different from that on previous 
models. The general arrangement of the engine will be 
clear from Figs. 1 to 4 and 8, from which the neatness 
and compactness of the design will at once be apparent. 
The four-stroke cycle is employed, and the engine is 
an eight-cylinder model with a cylinder bore of 15 in. 
and a piston stroke of 20 in. Airless injection is 
utilised, and the sliding-camshaft principle is adopted 
for ahead and astern running. The engine develops its 
rated power at 300 r.p.m. 

The bedplate, shown in Figs. 1 and 4, is a strong 
casting, formed in one piece with the exception of an 
extension to carry the thrust block and auxiliary pumps. 
It constitutes the lower half of the crankcase, and 
carries the main bearings on substantial cross walls 
carried down to the bottom of the casing, and provided 
with ample ribbing to give rigidity. The cylinder 
block and upper half of the crankcase, shown in Figs. 1 
to 4, also form a one-piece casting, with sufficient 
width at the base to secure good lateral rigidity. In 
the earlier designs, the cooling-water space round the 
cylinders was formed by the cylinder liners on the one 
hand and the wall of the cylinder block on the other, 
but, as will be clear from Fig. 4, intermediate walls are 
provided in the new design in view of the large overall 
width of the engine, the cooling-water supply pipe 
being located in the rear space so formed. Large 
hinged doors are fitted in the crankcase through 
which the crankshaft bearings and connecting rods 
are easily accessible. The cylinder heads are separate 
castings, each head carrying an exhaust valve, an 
inlet valve, a spray valve, and a starting and relief 
valve, The arrangement of these valves is identical 
with that in the engine previously described, and need 
not therefore be referred to in detail. The same 











remark applies to the valve gear, the camshaft being 
located in the same position at the top of the cylinder 
block, and being driven by an adjustable duplex chain 
from the flywheel end of the crankshaft. The running 
parts of the engine are also generally similar to those 
fitted in the earlier models, and it will be sufficient to 
say that the crankshaft is a solid steel forging, supported 
in bearings having steel shells lined with anti-friction 
metal, and that the connecting-rod big-end bearings 
are steel stampings lined with anti-friction metal, while 
the small-end bearings are fitted with chilled phosphor- 
bronze bushes, As already stated, each cylinder is 
provided with a separate fuel pump, these pumps being 
of the Ruston vertical type. Their position is not 
shown in the drawings, and it should therefore be 
stated that they are located directly above the cam- 
shaft, and are driven by cams on this shaft engaging 
directly with the pump-plunger tappets. The control 
system will be considered later, and it will be sufficient 
to say at this point that the fuel pumps are controlled 
by the engine hand-control wheel for slow and normal 
ing, the governor only taking over the control at 
overspeeds. The pumps are carefully adjusted to give 
equal distribution of fuel to each cylinder, and fuel 
filters are fitted in the supply system. The governor is 
of the vertical type, gear driven from the crankshaft. 
The control wheel can be seen at the right-hand end 
of the engine in Fig. 8, and it is also shown in Figs. 
2 and 3. As shown in Fig. 9, it is mounted on a short 
shaft, on the inner end of which is a pinion engaging 
with a spur wheel on the end of a camshaft. A spiral 
groove is cut in the back of the wheel boss, the pin 
engaging with the spiral being mounted on the end of a 
rocking arm. The arrangement constitutes a lock to 
prevent the wheel being over-turned in either direction, 
the movement of the rocking arm being limited by stops. 
A small pinion on the wheel shaft engages with a 
quadrant, this quadrant being mounted on a spindle 
which also carries the finger indicating the control 
positions on a dial above the wheel. The supply from 
the air bottles is delivered into the chamber above the 
three valves shown in the centre of Fig. 9, the air 
supply to the engine distributing valve being con- 
nected to the chamber below the left-hand and middle 
valve heads. The first movement of the hand wheel 
from the stop position, say, in the ahead direction, 
opens the servo-motor air-control cock by means of 
the cam and rack shown to the right in Fig. 9. Air 
then passes from the receivers, through a reducing 
valve, which lowers its pressure to approximately 
120 Ib. per square inch, to the servo-motor cylinder. 
This cylinder is shown to the right in Figs. 5 and 7, 























and it will be observed that the servo-motor piston is | 
mounted on the end of a rod carrying a face cam and | 
a rack. It will be noticed from Figs. 5 and 7 that the | 
face cam is provided with two parallel faces, one set | 
hack from the other, the inner face merging into the | 
outer face at the centre, and the relative position of | 
the faces being interchanged at the two ends of the | 
cam, 7 


As shown clearly in the plan, Fig. 7, the rollers | 
engaging with these two faces are both mounted on a | 
rocker arm, which also carries cod pieces engaging 
with a cross-shaft. This cross-shaft forms an extension 
of the camshaft, so that the movement of the face 
cam in one direction slides the camshaft towards 
the forward end of the engine, and in the other 
towards the after end of the engine, The rack on the 
servo-motor piston rod engages with a wheel on a 
short cross-shaft, shown in plan in Fig. 7, It will be 
seen that this shaft carries a pinion at its inner end, 
and this pinion engages with a second pinion, shown 
in dot-and-dash lines in Fig. 5, which is mounted on | 
the fulerum shaft of the valve gear. When the servo- 
motor operates to slide the camshaft, therefore, the 
motion also rotates the fulcrum shaft, on which the 
valve rockers are mounted eccentrically, as shown in 
Fig. 4, thus setting the valve gear for ahead or astern | 
running. Means are provided to ensure that the hand- 
control wheel cannot be further advanced until the 
motions effected by the servo-motor are completed. To 
ensure this, a lock is provided on the hand-wheel motion. 
This lock is shown to the left of the three cams in 
Fig. 9, and takes the form of a stop, formed at the 
lower end of a vertical guide rod, engaging with a 
slotted ring on the camshaft. The upper end of the 
rod is connected by a system of rods and levers to the 
vertical rack shown in front of the piston-rod rack in 
Fig. 5. As will be clear from the latter figure, the 
vertical rack engages with a small pinion on the end 
of the shaft operating the valve lever fulcrum shaft, 
and the mechanism is so proportioned that the lock 
cannot free the shaft until the servo-motor has com- 
pleted ts motion. i 

As soon as the lock is released, further motion of 
the hand wheel opens the air-pilot valve. This is the 
central valve of the three valves shown in Fig. 9, and 
when it is opened, the pressure above and below the 
air-starter control valve, shown to the left in Fig. 9, 
is approximately equalised, so that on a further 
movement of the hand wheel this valve can be opened 
without difficulty. When this valve is opened, the 
full air pressure is put on the air rail, the starting valves 
are lifted against their springs, and the engine com- 
mences to turn. Starting valves are fitted on all eight 
cylinders. The engine may then be immediately put 
on to power by a farther turn of the hand wheel. This 
motion closes the air-starter control valve, opens the 
itmospheric release valve, and brings the fuel pumps 
into action. The atmospheric-release valve is the 
right-hand valve of the three shown in Fig. 9, and its 
opening reduces the pressure in the air rail to atmos- 
pheric, The fuel-valve cam is shown to the extreme 
right on the camshaft in Fig. 9, and it engages with a 
roller on a rocker arm coupled to the pump rack. Once 
the engine is running under power, its speed is con- 
trolled entirely by regulating the fuel pump up to 
the maximum normal operating speed, above which 
the governor takes charge, as already stated. The 
regulation of the fuel pump is effected by the cam- 
and-rack motion connected to the hand wheel, and 
previously described. The cycle of operations for 
astern running is identical with that for ahead running, 
the valves and lock being operated in the same order. 
The entire movement of the hand wheel is effected 
smoothly, the only check which can be felt being the 
locking of the wheel while the servo-motor is operating. 
The pause necessary between starting up on compressed 
vir and changing over tc normal running on fuel is 
harely perceptible. It will be appreciated that if, 
say, the engine is running full speed ahead and it is 
desired to reverse, it is only necessary to bring the 
wheel to the “stop” position, continue to the lock 
position, await the action of the servo motor to release 
the lock, and continue the motion of the wheel until 
injection and full speed are again obtained. 

The engine is lubricated on the dry-sump principle. 
Geared pumps are fitted on each side of the crank- 
case, and are driven through a cross-shaft by gears 
from the crankshaft. The pumps are arranged Tel 


One 











the floor-plate level, and are readily accessible. 
of the pumps is employed to supply oil under a steady | 
pressure to the main crank and camshaft bearings, | 
vnd other main wearing parts, while the second pump | 
withdraws the return oil from the bedplate sump and 
delivers it to the storage tank. Duplex lubricating-oil | 
filters are fitted, and a Serck lubricating-oil cooler and | 
heat exchanger is provided to ensure effective cooling | 
of the oil. Additional lubrication is supplied to the 
cylinder liners by forced drop feed from mechanical 
lubricators. As regards the ancillary apparatus, the 
cylinder jackets are cooled by fresh water circulated 
by a motor-driven pump. The cooling water passes 
through a heat exchanger which receives 158 gallons 
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of sea water per minute. 
supplied by one of two 
duplex pumps fitted at the 
after end of the engine. As 
shown in Figs. | and 3, there 
are two such pumps, driven 
from the main crankshaft, 
the second pump being used 
for pumping sea water for 
general service in the vessel. 
Each of the two pumps is 

capable of delivering 64 tons ‘ 
of sea water per hour at 
135 r.p.m. per minute, and 
they are suitably connected 
so that either may be 
changed over to supply sea 
water to the heat exchanger. 
The compressed air for start- 
ing and manceuvring is 
stored in two air receivers 
having a total capacity of 
164 cub. ft., the maximum 
air pressure being 450 lb. 
per square inch. The engine 
is fitted with a Michell 
thrust block, shown to the 
extreme left in Fig. 1, and 
a motor-driven turning gear, Shown at the forward end | 
of the engine in Figs. | and 2. The turning gear is 
engaged and disengaged by a sliding pinion with | 
suitable locking gear, and the motor, which is mounted | 
longitudinally, drives the crankshaft through a vertical 
enclosed shaft fitted with worm and wheel reduction | 
gearing top and bottom. 




















MESSRS. P. AND W. MACLELLAN, | 
LIMITED, GLASGOW. 


By a very unfortunate slip, a notice appeared in the 
advertisement columns of our issue of January 21, | 
making it appear that the business of Messrs. P. and W. | 
MacLellan, Limited, Clutha Works, Glasgow, was up | 
for sale. The mistake arose solely through an error | 
in classification for which we are altogether responsible, 
and for which we wish to express unreservedly our 
regret. Messrs. P. and W. MacLellan are fully occupied 
with contracts and have no intention of disposing of 
their business, and we regret that embarrassment has 
been caused to them by the large number of inquiries 
they have received as a result of the incident. 
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Grass Exuipition Tratn.—We recently visited the 
“ Glass Age ” exhibition train on its first appearance in 
the South of England. The train, which is on view 
at Victoria Station until to-morrow, consists of two 
large London and North Eastern Railway bogie passenger 
coaches, stripped of all internal fittings, and arranged 
as a travelling display of British glass by Messrs. Pilking- 
ton Brothers, Limited, St. Helens, Lancashire, and Kirk 
Its purpose is to give architects, 
the building industry and the general public some 
conception of the variety of the glasses available at 
the present time. Throughout the train, the walls, 
floors and ceilings are of glass, and illuminated tables, 
counter to and numerous lighting and 
other fittings are displayed. The section devoted to 
‘“ Armourplate”’ glass is interesting. This material, 
which is specially heat-treated plate glass possessing 
high fire-resisting properties and great mechanical 
strength, is shown under test. In one test a piece 
is repeatedly twisted through an angle of 15 deg. without 
breaking and, in another, a strip of it is seen supporting 
a weight of 2 cwt. In a third test, a piece of the glass 
is heated to a temperature of 250 deg. C. and cold water 
is dripped on to the surface. The water immediately 
evaporates, leaving the glass apparently unaffected. 
The glass is used for oven doors, machinery guards, 
road signs, hospital tables, floodlights and ships 
portlights. 
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reciprocating engines and turbines. The tonnage of | 
vessels fitted with internal-combustion engines launched | 
in Great Britain in 1937, namely, 388,281 tons, was 42-4 
per cent. of the total steam and motor tonnage launched, 
and included one 1,150-ton Diesel-electric ship. 

The merchant shipping launched abroad during 1937 
totalled 792 vessels aggregating 1,769,758 tons, this 
igure showing a net increase, over that for 1936, 
of 508,091 tons, or 40-3 per cent. Japan’s launchings, 
namely, 451,121 tons, showed an inerease of 156,260 
tons over the total for 1936 and were the highest | 
recorded since 1920. The two largest vessels launched 
in Japan during the year were the 18,000-ton twin- 
screw steam whale-oil factory Tonan Maru No. 2, 
and the 16,700-ton motor whale-oil factory Nisshin 
Maru No.2. Germany’s totals of 174 vessels, making | 
together 435,606 tons, were the highest recorded | 
since 1922. They include two steam whale-oil fac- | 
tories, namely, the 21,846-ton Unitas and the 13,752-ton 
Walter Rau, and the motorships Wilhelm Gustloff | 
of 24,000 tons, and Oslofjord of 16,000 tons. Launchings | 
in the United States during 1937 totalled 239,445 tons, 
and were more than double those for 1936. Much of 
the tonnage, which includes two turbo-electric vessels, | 
the 12,000-ton longitudinally-framed oil tanker J. W. 
Van Dyke, and the 9,100-ton dredger General Goethals, 
was built on the Atlantic coast. As seen in Table I, the 
tonnage launched in the Netherlands during 1937 
was nearly double the total for 1936. As usual, the 
figures do not include craft exclusively intended for | 
river navigation, the total tonnage of which often | 
reaches a high level. To Holland belongs the credit of 
having launched the largest vessel of 1937. This was 
the 36,000-ton twin-screw turbine steamer Nieuw 
Amsterdam, built at Rotterdam. The total for Sweden | 
is the highest recorded for that country. With the 
exception of one steamer of 1,527 tons, the output is | 
composed entirely of motorships, of which 11 are oil | 
tankers. Somewhat similar conditions prevailed in | 
Denmark, the motorship tonnage accounting for up- | 
wards of 90 per cent. of the total of 131,411 tons, and | 
including seven oil-tank ships aggregating 64,650 tons. | 
In Norway, the steam tonnage exceeded that of the 
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Fig.22. PULSATING ACTION OF MILLING CUTTER 











motorships by 17,031 tons and included 12 vessels | feed. the vertical force, = Feed ,S= 350mm. per Min. 
aggregating 9,489 tons, fitted for burning oil fuel. The | the axial ~~ senposwont y : Revolutions 
output of France for the year was 12,664 tons less than | The lower « per oe bit : KG. Feed,S$=30mm.per Min. K.G. rrr 1o 7 
that for 1936. The largest vessel launched was the | obtained from a vibrograph 40005 ' 4000) TTT] 
15,436-ton oil-tank motorship Emile Miguet, built on | Placed on the machine. As 30001 Bevelutions 3000 
the longitudinal framing system at Dunkirk. The would be expected, the | 543210 H 2000 
largest vessel launched in Italy was the Edwy R. vibration was noticeably H 2000 5 rT] J 
Brown, an oil-tank motorship of 11,000 tons, which will smaller at the slower feed. 1000 4 j 1000 4 
fly the British flag. This pulsating action of a FE tutes sett: a 4 

Some interesting facts of a general nature may be | milling cutter does not 086420 
gathered from the Summary, concerning special types | 0C°T the case of a tool #00, Time... See. 
of vessels and machinery. The total steam tonnage | i" 4 lathe or drill where the V 400} We} 
launched in the world last year, namely, 429 vessels | Utting Is continuous and ee 
aggregating 1,130,959 tons, included two vessels, mak- | the cutting forces remain 
ing together 21,100 tons, to be fitted with turbo-electric | Steady. Hence the upright A S003 
drive (the J. W. Van Dyke and the General Goethals) ;|™ember of the milling ie a acum 
53 vessels, totalling 385,980 tons, to be furnished with | machine ought to be ox 
steam turbines; and 83 vessels, comprising 234,768 | Ceptionally rigid, without 
tons, having a combination of steam reciprocating | interruption in the walls. ; fivograph 
engines and turbines, Of the steam tonnage launched, | The weakest member of Dizyetion 7 OS 
about 465,500 tons are fitted for burning oil fuel | the milling machine is the of V Tizne... See. ened 
under their boilers. The 582 motorships launched milling arbor. Ordinarily, 
during the year under review totalled 1,511,789 tons, | the ar 18 —— by 
compared with 1,202,476 tons in 1936, 812,956 tons in | ™®®™S OT & Single Key anc , 
198% and 563,601 tons in 1934. In six motorships, | “"Y endwise movement is Y--- feed Fores (Hovisontal) 
totalling 4,190 tons, the electric drive is employed. prevented by a retaining A...Axial e 
In conclusion, it may be of interest to record that during | "Vt. Sometimes the key Is 
the last five years, 1933-1937, the average tonnage omitted and the drive _ 
launched annually in the world has been about 976,000 obtained merely by friction, 
tons less than the average for the last five pre-war by tightening the nut very 
years, 1909-1913. |hard. Both methods are 
; —" bad. A single driving key “ 

along one side gives rise to 261.7.) 


MACHINE-TOOL TESTS AND 
ALIGNMENTS.* 


By Prorgssor Dr.-Inc. Georc ScHLESINGER. 
(Concluded from page 136.) 


Willing Machine.—The third example is the milling 
machine. The peculiarity associated with this machine 
is that out of its several cutting edges, only a few 
actually cut at any one mement. In the case of a 
twist drill both lips always cut together and uniformly. 
With a milling cutter, the cu‘ting action of any tooth 
is not uniform either. When a cutter is working 
against the feed, the cut of the teeth varies from zero 
to a maximum; but when working with the feed, the 
cut begins at a maximum and falls off to zero. The 
measuring apparatus is illustrated in Fig. 21. In 
milling the cutting action is of a pulsating character. 
This is shown by Fig. 22, from which it will be seen 
that the principal pulsations occur at each turn of the 
cutter, whether the feed be as much as }4 in. or as small | 
as 1} in. per minute. The curves marked H, V, and 


r read before the Institution of Mechanical | 
Abridged. 
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a one-sided bending force 
on the arbor in addition to 
the driving torque. This 
force tends to make the 
arbor run out of truth and 
results in eccentricities of 
as much as 0-2 mm. or 0-3 mm. (0-01 in. approximately). 
To avoid this trouble it is better to use two keys and | 
to keep the diameter of the arbor as large as possible. | 
The tolerances given in the inspection book relate | 
to arbors of ample stiffness with the cutters driven | 
in the proper manner. Arrangements of multiple | 
cutters using the maximum power of the machine are | 
not provided for. The stipulations as to the necessary 
power and precision of machines for such work should 
be stated in the contract for the machines. Tests 
with arbors of three different diameters, 27 mm. | 
(1 in.), 40 mm. (1% in.), and 60 mm. (2} in.), of a| 
uniform length of 240 mm. (9} in.) show, under loads | 
of up to 3,000 kg. (6,600 Ib.) horizontal (feed) force, | 
very great differences of deflection, as in Fig. 23. 

For heavy cuts on a milling machine a support is | 
usually placed under the end of the knee. Without | 
this support it will be observed from Fig. 24, how the | 
sliding connections, viz., the knee on the column, the 


cutting angles, a = 27 deg. 45 


Diameter of milling cutter, 4} in. (120 mm.) ; 


A = 0-2in. (5 mm.); width of cut, b = 3-5 in. (92-5 mm.) 
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twist (helix), 58 deg 


number of teeth, 10; 
7 Depth of ent, 


8 = 57 deg. 15 min. ; y= 5 deg. 


min. 8 sec. ; ; 
Material, mild steel. 
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slide on the knee, and the table on the slide, tend to act 
as joints about which distortion may take place. Any 
work produced under these conditions would be 
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l Fig. 25. 
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Fia. 25. NOTE._Num- 


ber of teeth, 10; 
of helix, 48 deg. ; depth 
of cut, 0-2 in. (5 mm.) ; 
width of cut, 


medium steel of 39 tons 
per square inch (60 kg. 


tensile strength ; speed, 
40 ft. per minute (13 m. 



























> Flamer We 


angle 


Power of Feed..lkW. « 


3} in. 
mm.) ; material, 
G261.w) 
square millimetre) 


the result that the machine 

when completed fails to 

pass the final tests, it is 

a very difficult matter to 

rectify the faults. Some 

important stages in the 

manufacture of a milling 

machine are as follows. 
h The guiding surfaces on the 
column and the holes for 
the driving spindle must 
be planed and bored so as 
to be accurately square in 
the two planes. The knee 
is planed and finally fitted 
to the column while the 
latter is horizontal. In 
doing so the face of the 
knee is made square trans- 
versely, but in adjusting it 
parallel to the spindle hole 
a certain allowance has to 
be made for the downward 
deflection of the knee which 
occurs when the machine 
is finally stood upright. 
This deflection is due to the 
weight not only of the knee 
itself but also of the slide 
and table when they are 
fitted to it. The allowance 
must, of course, be known 
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correspondingly distorted in shape to an extent well 
beyond the usual accepted limits. By introducing 
the support under the knee the effect of the movement 
at the knee slide is very much diminished. If milling 
machines of the knee type are to be used for heavy 
cutting, the column and knee should be widened and 
reinforced in a suitable manner to withstand the forces. 
In addition, the knee should be braced to the column, 
to minimise the tendency for the table to tilt under the 
cutting forces. A milling machine uses power quite 
differently as compared with a drilling machine, al- 
though the tools are both of the rotary type. This will 
be seen by comparing Fig. 25 with Fig. 10, page 107, 
ante. The machine to which Fig. 25 refers had two 
motors, one for driving the cutter and the other for 
the table feed. The latter used 20 per cent. of the 
total power. The efficiency of the feed was 0-9 per 
cent. as compared with 0-5 per cent. in the case of the 
drilling machine. The corresponding figures for the eftic- 

iency of the cut were 53 -4 per cent. and 65-6 per cent. 

It must be realised that for a complete milling 
machine to pass the final inspection, it is necessary to 
organise every stage of its manufacture with the view 
to attaining the desired degree of accuracy. This 
necessitates educating all the mechanics concerned 
to precise work. If the necessary care is not taken 
at each stage of the manufacture of a machine, with 





! beforehand and the fitter 
Y. given proper instruction ; 
) otherwise, the machine will 

not pass the final inspec- 

tion. In addition to the 

truth of its rectilinear move- 
= ments, the universal milling 
machine has to satisfy cer- 
tain conditions regarding 
the swivelling movement of 
the turntable which is used in cutting spirals. The 
axis about which the table turns must be square, too, 
and must also pass through the axis of the spindle. 
To fulfil this condition demands care not only on the 
part of the designer, but also whilst the various mem- 
bers are being fitted together during the course of 
construction. This example of the milling machine 
shows the necessity for the closest co-operation between 
the designer and the manufacturing side. 

Grinding Machine.—The power balance for a grind- 
ing machine is given in Fig. 30. The cutting action is 
similar to that of the milling machine, but the forces 
are almost constant and very small. Even for the 
biggest machines they do not exceed 100 kg. (220 Ib.) 
at the wheel. In the equation N =C x P x »v, the 
force is a minimum and the speed a maximum, for 
example :—P = 100 kg. = 220 Ib. v =35 m. per 
second = 100 ft. per second. 


100 x 35 — 
75 


by 2K 





N= 47 h.p. 

The motor is therefore very heavy, and the domina- 
ting influence of the very high speed of 6,000 ft. per 
minute becomes apparent. The grinding machine is 
not strained by the forces, but it must resist vibration 
very sturdily. Its bed must therefore be extremely 
rigid ; the bearings demand specially careful design 
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and adequate lubrication must be provided to guard 
against heating. The limits for acceptance are of the 
finest degree. The motor for driving the emery 
wheel consumes 53 per cent. of the power, that for 
driving the work piece (v = 15 m. per minute = 45 ft. 
per minute) only 1-5 per cent. 

It is a mistake to suppose that if the production 
routine of the manufacturing shop has been carefully 
organised, and if first-class machine tools and cutting 
tools have been set up and alignment tests introduced, 
good results will automatically follow. High-quality 
production demands always strong leadership and 
continuous hard personal work. Where accuracy is 
essential in the final product it is much more easily 
and cheaply attained by working to definite standards 
of measurement. The interchangeability of automobile 
rag] based on standard tolerances is an example of 
this. 

The tendency of most buying departments is to buy 
on a price basis. Imagine the position of a salesman 
offering a good, soundly designed and constructed 
machine in competition with another which, in general 
appearance and specification appears the same, but 
which, in fact, is perhaps half the price and worth less. 
Fixed standards of manufacture would enable a quick 
comparison to be made and the higher-priced machine 
justified by difference of quality. Some firms appear 
to have no idea what is meant by limits of accuracy 
and this makes standard limits of accuracy absolutely 
essential. The good makers would benefit because 
the inferior makers would either have to increase their 
price and work to a better standard or go out of business. 
One of the greatest reasons for the loss of export trade 
may be that there are insufficient manufacturers able 
to supply machines to the high standards of accuracy 
now required and able to issue a standardised system 
of tests and limits. 

The slight extra cost of instituting a simple and 
effective inspection system in the works will be more 
than offset by the saving in ultimate rectification. 
It will be found that by adhering to such tests very 
much better results will ultimately be obtained at 
lower cost. Moreover, by introducing such tests, the 
manufacturer has a safeguard against fancy limits 
imposed by foreign inspectors. Tests and alignments 
are based on science. No industrial concern which 
fails to take advantage of the benefits of science can 
long continue to prosper. 











METALLURGICAL EXAMINATION OF 
COLLIERY HAULAGE DRAWGEAR. 


Many of the haulage accidents in collieries are due 
to runaway tubs and in investigating this problem 
the Safety in Mines Research Board has directed its 
attention to the quality and condition of the materials 
employed for the haulage drawgear. In 1932, arrange- 
ments were made for broken and deficient drawgear 
to be sent to Professor J. H. Andrew, of Sheffield 
University, for examination by mechanical, physical 
and microscopical methods, with a view to ascertaining 
how far their condition and quality had been at fault 
and also with the object of suggesting how defects 
might be remedied or eliminated Upwards of 250 
specimens of broken or defective chains, drawbars, 
shackles, hooks and couplings have now been examined 
and the general results of the investigation are set out 
in a paper by Professor Andrew and Messrs. R. Jeffrey 
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The Metallurgical Ex- | 


and W. A. Johnson, entitled 
amination of Colliery Haulage Drawgear,*. In view | ON E-TON 
of the fact that consideration is being given to rope | 

failures by a Wire Ropes Committee of the Board, | 
ropes are not dealt with in this paper. Of the 265 
defective or fractured specimens of haulage drawgear 
examined, 80 per cent. were made of wrought-iron, 
while, in the remaining 20 per cent., the material 
involved was mild or dead-soft steel. An analysis of | 
the specimens shows that in 82 cases of failure the 
material was primarily at fault, ia 77 cases the deficiency 
arose in the fabrication of the gear, in 61 cases the faults | 
had developed as the result of service, and in the | 
remaining cases no deficiencies were found and failure 
was due to fortuitous overloading in service. 

Taking first faults in the material, no deficiencies 
of consequence were found in the comparatively few 
cases Of mild-steel drawgear examined, but it seems 
that faults in wrought-iron can be grouped under two 
headings, namely, chemical and physical. Chemically, | 
a reasonable degree of refining inevitably results in a | 
low carbon content in wrought-iron and from 0-02 per | 
cent. to 0-03 per cent. is quite typical. In some cases, | 
however, up to or over 0-10 per cent. has been found | 
and this arouses suspicion of poor refining practice, or, | 
alternatively, of adulteration by steel scrap which has | 
been rolled in. Again, although a much higher per- | 
centage of phosphorus than that found in mild steel is | 
permissible, an excess is definitely undesirable on 
account of its marked tendency to segregate and to | 
produce a coarse-grain structure in the iron. The 
majority of the samples examined contained over 
0-2 per cent. and, in some instances, areas containing 
0-4 per cent. were detected. Several broken hooks 
contained isolated bands high in phosphorus, and 
failure, in each case, had developed in one of these 
bands while other surface cracks were localised therein. 
From the physical standpoint, as already indicated, 
wrought iron has not infrequently been found to be a 
composite of wrought iron and mild steel rolled together. 
Such material, it is emphasised, can have neither the 
properties of a good mild steel nor those of a good 
wrought iron and is undesirable if for no other reason 
than that the recognised heat treatment for wrought 
iron is not the most suitable for mild steel and vice versa, 
and also because the best forging temperatures for the 
two materials are different. 

In the fabrication of drawgear, practically all welding 
operations are carried out by the blacksmith by the 
scarf welding method. During the course of the| 
investigations upwards of 40 samples of broken or 
defective scarf-welded units, taken from service, were | 
examined. Cross-sections viewed under the microscope 
revealed fissures or voids in the welds, slag interspersed 
with voids, oxide inclusions in the welds, burnt weld 
structures showing complete oxide penetration around 
the crystal boundaries, and, in the case of mild steel, 
decarburised or carburised zones in the welds. It 
follows that the welding, even of ordinary chains, 
although a comparatively simple process, requires the 
exercise of considerable skill and judgment in order to 
produce good results. The side welding of links over 
f in, in diameter is considered desirable ; while not so 
easy as end welding, this procedure is stated to produce 
stronger links if correctly carried out. Welds in any 
unit, however, provide a potential source of weakness 


and, the report emphasises, should be avoided where- | _ ; et 
| ing illustrations, Figs. 1 to 3, has recently been developed 


ever possible. 
Other matters of considerable importance in the |" two sizes, for working loads of 10 cwt. and 1 ton, 


fabrication of drawgear are that the plane of the piling respectively, by Messrs. Pickerings, Limited, Globe 
in all wrought-iron equipment should be correctly | Elevator Works, Stockton-on-Tees, and possesses some 
related to the direction of loading and that, after | wnusual features. From the general view, Fig. 1, it 
any forging operations, all gear should be annealed or | Will be seen that the suspending tackle is attached to a 
normalised, at the correct temperature for the material, | pit of vertical dises between which is the hoisting 
and under controlled conditions. As the result of cold | barrel. Both discs and barrel are of cast steel, the 
work occasioned during service, surface hardness 
develops in drawgear, the material then consisting of a 
thin brittle case covering a ductile core. In the case 
of wrought iron, bending stresses produced by shock 
cause the skin to crack and this penetrates to the ductile 
core, eventually causing failure. To restore the original 
Frovertioe of the wrought iron, the material should be 
eat treated at frequent intervals. In the case of 
drawgear made of mild steel, however, surface hardness 
has not been found to produce embrittlement corre- 
sponding to that produced in wrought iron and heat 
treatment is not, therefore, necessary. To remove the 
effects of general overstrain or deformation in service, 
both wrought-iron and mild-stee! drawgear should be | 
heat treated. 

As the investigation proceeded it became clear to 
the authors that a material of greater homogeneity than 
those in use was desirable, and the possibility of employ- heee’ ‘ = os ; 
ing an alternative material was investigated. They | *Witch which, by coming into contact with the ascend- 
state that, metallurgically, a percentage of manganese | ing block, automatically stops the motor and applies 
of double that of ordinary mild steel would be expected | the brake when the block has reached its highest 
to increase the hardness and tensile strength of this | Permissible position. This, in the 10-cwt. hoist, is 
material and the alloy has, moreover, the valuable | reached when the hook is 2 ft. 3 in. from the point of 
___ | suspension, the corresponding figure for the 1-ton hoist 
being 2 ft. 9 in. The capacity of the barrel in both 
sizes provides a maximum lift of 30 ft. The barrel is 
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| property of producing a more stable and fine-grained | 
| pearlite. Investigation showed that a plain carbon | 
| steel containing about 1-5 per cent. of manganese | 
and about 0-1 per cent. of carbon was, in general, 
most suitable. The scarf welding of the new material, 
however, has not been found to be uniformly good. 
On the other hand, the oxy-acetylene and the low- | 
voltage electrical butt-resistance methods have given 
results likely to prove satisfactory, provided ae 
heat treatment follows the welding process. As 
| already stated, however, welding in drawgear should 
be reduced to a minimum. An important characteris- 
| tie of the 1-5 per cent. manganese mild steel, upon 
| which some emphasis is laid, is that, after heavy over- 
strain, it retains an unusually high resistance to impact, 
which renders any heat treatment virtually unnecessary. 
When heat treatment is carried out, however, this 
produces equally satisfactory results over a wide tem- 
perature range. 














OVERHEAD ELECTRIC HOISTS. 


Tue electric overhead hoist shown in the accompany- 


former. 
type controller, and that on the right hand the speed- 
reducing gear between the barrel and the driving motor. 
| Both mechanisms are enclosed by access covers, and 
Figs. 2 and 3, respectively. The barrel is driven by 
a built-in B.T.-H. machine-tool motor unit running at 
1,500 r.p.m, on either two-phase or three-phase, 
50-cycle current, the maximum voltage being 550. 
The hoisting speed of the 10-cwt. block is 35 ft. per 
minute, and of the l-ton block, 20 ft. per minute. 

The drum controller is actuated by an endless chain 
from the floor, and works in conjunction with an 
effective mechanical brake, so arranged that imme- 
diately the current is switched on or off the load is 
released or held at the desired height, as the case may 
be. The pendant lever seen in Fig. 1 is a safety limit- 


* S.M.R.B. Paper No. 100. London: H.M. Stationery 
Office. Price Is. 6d. net. 






PICKERINGS, 


|} vents t 
| should slacken off. 





views of them with the covers removed are given in | ) | be - 
| essential features of the hoisting gear of three sizes of 


| 
| 
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OVERHEAD ELECTRIC HOIST. 
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grooved to suit the rope, and an effective guard pre- 
he latter from jumping out of the grooves if it 
The gearbox, as seen in Fig. 3, 
is totally enclosed, and the gears run in oil. All the 
shafts are of high carbon steel and ball or roller bearings 
are fitted throughout. The gears are oil-hardened, and 
are of nickel steel. 








THE HOISTING MOTION OF 
ELECTRIC OVERHEAD CRANES. 


By E. G. Frecenen, M.I.Mech.E. 


One of the most significant differences between a 
typical American and a typical English design of an 
overhead electric crane is in the arrangement of the 
hoisting motion. Speed-reduction, from motor to 
hook, is secured, in each case, by a gear reduction 
followed by a block purchase. The typical American 
design employs more rope falls, in the block purchase, 
than does the corresponding English design. Both 


latter being carried in roller bearings mounted on the | designs work satisfactorily, but it has been considered 
The structure on the left hand houses a drum- | that the American design is inferior in efficiency, and 


has a shorter life, although it has the advantage of 
lower cost of construction. 

In order to institute a comparison between the two 
types, Table I opposite, has been prepared covering the 


crane, of 15, 30 and 50 tons capacity, arranged for 
normal lifting speeds, and for 30 ft. of lift in each case. 

It has been assumed that the requirements of the 
specifications of the British Standard Institution are 
to be met in each case. Type A represents English 
practice, with low block purchase ; Type B exemplifies 
American practice, with high block purchase. 

This Table will be examined and an endeavour made 
to compare fairly the two types of construction. 

Line 4.—All ropes are of 6/37 construction, made 
of 80 to 110 tons per square inch wire, and provide a 
factor of safety of 6. 

Line 5.—The diameter of all barrels, at the bottom 
of the grooving, is 16} times the diameter of the rope. 
as specified for the above construction and material. 

Line 10.—For the present comparison, only the 
length of the shell of the barrel, comprising the groov- 
ing, the plain centre space and the plain spaces at the 





ends, where the ropes are anchored, has been considered. 
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Line 14.—The b.h.p. of the motors has been settled 
in each case, by the usual allowance of 10 foot-tons 
per b.h.p. In American practice, it is customary 
to adopt higher motor speeds than in English practice. 
This gives to Type B cranes a slight advantage in 
cost that is not strictly relevant to the present com- 
parison. However, higher motor speed involves a higher 
ratio of gearing and it is thought better to indicate 
actual practice. 

Line 16.—It will be noted that the gear pairs seleoted 
have a constant ratio in each example. In actual 
design, these individual ratios may have to be modi- 
fied, but, for the purpose of comparison, the gears 
selected provide a fair basis. 

Lines 17-19.—All gears have been selected by B.S.I. 
rules, on the basis of intermittent operation and short 
period overload at starting, due to 2} times full-load 
motor torque. The gears are of steel throughout and 
have 20 deg. involute addendum-corrected teeth and 


Execrric OvERHEAD CRaNES—Horstinc Motion CoMPaRIson oF Cost AND EFFICIENCY WHEN ARRANGED FOR 


(A) Low Brock PuRcHASE ; 


Line 34.—It will be seen here that, on account of its 
lower overall efficiency, Type B cranes consume more 
electrical energy in operation, to the extent of 5 per 
cent., 11 per cent. and 11 per cent. in the three sizes 
tabulated. 

Line 35.—The life of a wire rope in service has been 
found to vary inversely with the number of bends to 
which it is subjected, so that if used for the full lift 
with the full load continuously, we should expect the 
relative life of the ropes shown to be proportional to 
100, 60, 100, 43, 60 and 33-3, respectively. 

Line 36.—Since all the gearing has been designed on 
a wear basis, it is thought possible that a comparison 
of the number of tooth-contacts required for one foot 
of lift, may give some indication of the relative wear 
and probable life of the gearing. 

In each case it will be seen that more tooth contacts 

r foot of lift are required by the Type B cranes (which 
urthermore have a smaller total number of teeth in 





(B) Hien Brock Purcnase. 


















































Line. | Rated Load and Speed. 15 Tons at 13 F.P.M. ! 30 Tons at 10 F.P.M. } 50 Tons at 6 F.P.M. 
! 
1 | Lift, ft 30 30 | 30 30 Z 30 ; = 
2 | Block purchase ..|| (A)2tol | (B)3tol (A) 2 to 1 (B) 4 to 1 (A) 3 to 1 (B) 5 tol 
3 Parts of rope and load | | 
each (tons) .. -|| 4and 3-75 | 6 and 2-5 f4and7-5 | 8and 3-75 6 and 8-3 10 and 5-0 
4 Circumference of rope, | " a : | . | a 
in. ee - 2 2 3 | 2 Q Q 
5 | Diameter, barrel on || 
rope centres, in. ..| 16 13 21 16 | 21 17 
6 Piet Saree Spt lift || “6 | see a ou ys os 
7 ite grooving, in. ..|| 
8 | Winding space (includ- i) Z 
ing four extra turns) || 30-5 46-2 82-3 57-2 i| 46-2 71-3 
y Total plain portion || 
(centre andends) ..|/ 10 10 14 10 14 14 
10 Length of barrel (for P | 
comparison)... .|| 40-5 | 56-2 46-3 67-2 i] 60-2 85-3 
11 | Average ‘thickness of || te vi “ m | “ - 
8 - éé ia 2 
12 Weight of barrel shell, || | 
(for comparison), Ib. 665 615 1,430 1,195 2,070 1,860 
13 | Speed of barrel, r.p.m. | 62 | 41-41 3°63 62 $-27 6-72 
14 otor, b.h.p. and r.p.m. 20at500 | 20 at 720 30 at 400 30 at 720 30 at 400 30 at 720 
15 | Gear ratio = R ag 80-7 62-2 110-2 75-7 122-2 107-2 
16 Three pairs, average | 
pair ratio =4/R= 4-32 3-96 | 4-79 4-23 4-97 4:75 
Gearing (cast steel, || | 
machine-cut, B.S.I. || | 
standard )— } | 
17 Motor pair . , 15 and 65 | 15 and 60 18 and 86 16 and 68 18 and 89 16 and 76 
| 4 D.P. 3-in. F. | 4 D.P. 3-in. F.|/4 D.P., 4-in. F. | 4 D.P., 3-in. F. || 4D.P., 4-in. F,| 4 D.P., 3-in. F. 
18 Second pair .. 20and 86 | 16 and 63 22 and 103 and 22 and 109 21 and 100 
|| $D.P., 4-in, F. | 3 D.P., 4-in. F. ||2} D.P., 5-in. ¥.| 3D.P., 4-in. F. ||2} D.P., 5-in. F.| 3 D.P., 4-in. F. 
19 Third pair 22 and 95 | 17 and 67 22 and 103 22 and 93 and 109 16 and 76 
|| 2D.P., 6-in, F. | 2 D.P., 6-in. F. |/1} D-P., 9-in. F.| 2.D.P., 6-in. F. |/1} D.P., 9-in. F.)1} DF. my F. 
20 Efficiency of gearing . .|| 0-856 0-856 0-856 0-85) 0-856 ° 
21 me Seees and 
pulleys”. é | 0-925 | 0-877 0-925 0-834 0-877 0-79 
22 | Overall efficiency ..| 0-792 0-750 0-792 0-713 | 0-750 0-676 
23 | Theoretical b.h.p.  .. 16-7 17-6 25-7 28-5 27-2 30-2 
s ~ I cane 155 210 165 290 225 370 
eet .. a . I 25 
25 | Retarding torque or | 
brake, lb.-ft. aie 86 61 182 91 137 92 
26 Rope sheaves, No. and | 
weight, Ib. .. . 2 at 73 = 146 | 4 at 47 = 188 | 2 at 140 = 280) 6 at 73 — 438 || 4at 140 = 560/ 8 at 06 = 768 
a | 
, | | 
Summary of relative {| | 
Costs— 
27 Motor he 82-00 | 67-00 108-50 82-00 108-50 82-00 
28 Solenoid brake 15-70 15-70 16-70 15-70 16-70 15-70 
29 Gearing bd 74-00 58-00 153-00 75-50 165-00 104-00 
30 Barrel 8-90 | 8-20 19-10 16-00 | 27-50 24-80 
31 Rope 6-80 } 6-85 10-90 11-10 14-70 15-25 
32 Sheaves 3-60 | 4-70 7-00 10-95 || 14-00 19-20 
33 Total || 191-00 | (160-45 315-20 | 211-25 | 346-40 260-95 
. } 
34 | KW.-hr. per 30-ft. lift 33-75 35-60 67-20 } 74-70 | 119-00 132-00 
35 90 deg. bends in rope. -| 3 5 3 7 | 5 9 
™ serves oe 1,223 ‘| 1,080 | 1,961 | 1,807 2,408 
are assumed to be enclosed and lubricated. The selec- ; their gearboxes). If we assume that the expected life 


tion of pitch and face is on a wear basis. 

Line 20.—The efficiency of each gear pair with the 
associated four bearings has been assumed as 0-95. 

Line 21.—The efficiency of each moving pulley and 
its pin (comprising provision for rope- and pin-friction) 
has been assumed as 0-95. 

The rope friction, in coiling upon the barrel, has been 
assumed to involve a loss of 24 per cent., giving an 
efficiency, at this point, of 0-975. 

Line 25.—The torque-capacity of the brake has been 
selected according to B.S.I. rules, which require that 
its minimum restraining torque shall be equal to 1} 
times the torque imposed upon it by the suspended 
load, disregarding friction in the transmission between 
load and brake. 

Lines 27-33.—These figures have been compiled upon 
the same basis for all of the examples and thus, while 
they do not pretend to represent the actual cost in 
pounds (which will vary according to the conditions of 
purchase and manufacture), their value for comparative 
purposes is not affected. The approximate saving in 
cost, indicated for Type-B construction in line 33, is 
16 per cent. for the 15-ton crane, 33 per cent. for the 
30-ton crane, and 25 per cent. for the 50-ton crane. 
The cost of control gear and wiring will be the same for 
both types, while the effect of the different arrange- 
ment of parts upon the cost of the crab structure is 


difficult to assess. 





of the gearing varies inversely as the number of tooth 
contacts per foot of lift, then, for the same aggregate 
lift in each case, we should expect the life of the gearing 
to be proportional to 100, 88, 99-5, 54-8, 59-5 and 44-7, 
respectively. 

In the foregoing, the writer has confined the com- 
parison of the two types of hoisting mechanism to such 
essentials that admit of ready comparison and impartial 
estimation. There are, however, many additional 
features of construction, the comparative value of 
which is more difficult to assess. 

The 15-ton and 30-ton, Type A, cranes have four falls 
of rope only, and consequently no main pulleys on the 
crab ; it is, therefore, possible to hoist the hook-block 
nearer to the barrel than in the case of any of the 
Type B cranes, all of which have main pulleys sus- 
pended from the crab. 

The barrels of Type A cranes are, in every case, 
shorter than those required for Type B; this may 
enable the crab to be made narrower and reduce the 
span of the cross-beam, or “ girt ” carrying top pulleys. 

The proportion of the total load coming upon the 
cross-beam in Type A cranes is smaller and there are 
fewer pulleys to be attached to it, consequently, this 
structural detail may be lighter and less complicated. 
On the other hand, of course, the barrel-shaft bearings 
of Type A are more heavily loaded, but they are in an 


construction are capable of giving satisfactory service, 
when properly designed and constructed. 

It is hoped that the comparison that has been made 
will be considered a fair one, and, if so, it appears to 
indicate that while Type B hoisting gear can be pro- 
duced at an appreciably lower cost than Type A, it 
has, from the users’ point of view, the disadvantages 
of higher energy consumption and greater relative 
wear, 

The working conditions appear to indicate that the 
life of the hoisting rope on Type B cranes will be 
appreciably shorter than in the case of Type A and 
since they cost rather more to replace, and will certainly 
involve more labour in replacement, this is an important 
matter for the users’ consideration. 

Since there are a greater number of lubricating points 
and a greater length of rope in use, the cost of lubrica- 
tion for Type B is likely to be greater. 








THE JAPANESE ALUMINIUM 
INDUSTRY. 


In Japan, as in most countries, serious attention is 
being given to the question of increased supplies of 
aluminium and other non-ferrous metals, in view of the 
urgent and rapidiy growing needs of the aircraft 
and other industries. Until about 1935 reliance was 
placed mainly on imports, but since then the domestic 
industry has been rapidly developed and several new 
plants, chiefly of the electrolytic type, have been 
established, so that home production of the metal 
has increased from some 500 tons a few years ago, 
to an estimated output of 15,000 tons in 1937, and 
is expected to reach at least 20,000 tons or more in 
1938. Imports, in view of the increasing world shortage, 
will probably still further decline ; in 1936 they had 
already fallen to 10,000 tons, as compared with 13,500 
tons in the previous year. The ultimate aim, of 
course, is to that of becoming independent of imports, 
for in few directions is the cult of national self-suffi- 
ciency more strenuously pursued, in most countries, as 
in that of metal supplies. So far as aluminium 
is concerned, that aim is necessarily linked up very 
intimately with materials, and here Japan is still 
dependent, to a large extent at least, on imports. 
Every effort, however, is being made to develop the 
Manchurian shales and possibly other home sources of 
supply. 

The principal companies engaged are: (1) The 
Nippon Aluminium Company, with a capital of 
10,000,000 yen, and a plant at Takao in Formosa, 
including an experimental plant for dealing with 
alumina imported from England. The main supplies 
of raw material at present are bauxite from the Dutch 
East Indies, and the total annual capacity is estimated 
at 6,000 tons. (2) The Sumitomo Aluminium Refining 
Company, with a capital of 10,000,000 yen, and a large 
electrolytic plant at Niihama, using locally obtained 
alumina. This had an initial capacity of 1,600 tons, 
but is to be increased in the future. (3) The Japan- 
Manchukuo Aluminium Company having a capital of 
10,000,000 yen, in the Toyama Prefecture, with an 
annual capacity of 7,000 tons, and using shales from 
Manchukuo and red bauxite from Greece. (4) The 
Nippon Electro-Industrial Company, with an annual 


‘}output of 7,200 tons, using chiefly native alunite, 


and more recently bauxite from Malaya. (5) The 
Nippon Soda Company, also in the Toyama Prefecture. 
with an annual capacity of 2,200 tons. In addition 
to the foregoing, it is expected that the largest producer 
of all, the Manchukuo Light Metal Company, will be in 
production early in 1938. Its capital is 25,000,000 yen, 
and it is hoped that for raw materials it will be possible 
to draw adequately on local shales. This company 
aims at an ultimate annual output of 30,000 tons. 

As regards the consumption of the Japanese aircraft 
industry, it is reported that this utili 2,500 tons of 
aluminium in 1936, and the estimated figure for 1937 
is 4,000 tons. Forecasts are 7,000 tons in 1938, 
12,000 tons in 1939, and up to 20,000 tons in 1940. 








Pxoto-E.Lecrric CoLormMmeTEerR,—-A new form of photo- 
electric colorimeter is now being manufactured at the 
Salford Instrument works of Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2. It comprises a lamp and two glass containers 
for holding the liquids, together with a pair of matched 
photo-cells to receive the light. When the absorption 
of one of the liquids is known, that of the other can be 
obtained from readings on a calibrated galvanometer. 
Highly-coloured or dull solutions can be tested by filling 
the containers with 100 cub. cm. of water and adjusting 
the zero on the galvanometer after ten minutes’exposure. 
The water is then replaced by the solution under test 
and the reading of the galvanometer noted. In this way 
the concentration of coloured solutions can be compared 
and a component in them can be determined. The 
instrument is also suited for the continuous control of the 








accessible position and not restricted in design. 


clarity and colour of oils and other liquids. 
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** ENGINEERING”? ILLUSTRATED 
PATENT RECORD. 


SRLECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

Wlustrated. 

Where inventions are communicated from abroad, the Names, £&c., 
of the Communicators are given in italics. 

— of Specifications may be obtained at the Patent Office Sales 

vanch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 

the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed” is appended. 

A person may, at any time within two months from the date of 
‘the advertisement of the acceptance of a Complete Specification, 

give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


GUNS AND EXPLOSIVES. 


449,235. Sir W. G. Armstrong, Whitworth 
Aircraft Limited, of Coventry, C. V. Murray, of 
Coventry, and J. Lloyd, of Coventry. Gun Mount- 
ing for Aircraft. (3 Figs.) November 8, 1933.—-The 
invention is a gun mounting for aircraft. The object 
is to provide an arrangement with which the gunner is 
automatically supported in correct relationship to the 

nm in every position and to arrange for the gunner to 
Bo protected from wind pressure. The seat for the 
gunner has a saddle and a back support. It is formed 
with side pieces 20 extending forwardly and pivotally 
attached at the forward ends directly to each side of 
the turret. The gun 22 is mounted at about its centre 
of mass in a ring piece 23, so that it is rotatable within 
limita about its own axis. The ring piece is, in turn, 
universally hinged to the centre of a U-frame 24 for 
movement within limits in two transverse directions. 


simplified and a saving in weight to be effected. A 
body casting carries the injection cylinders. The lower 
part is formed integrally with a bottom. The end walls 
are bored to receive tubular bearing housings, each 
having a fixing plate 16 and 17 respectively. These 
accommodate roller bearings which support a camshaft 
19 formed with four cams. The camshaft is thus accom- 
modated in a substantially rectangular compartment 
the upper wall of which is constituted by a pair of slide 
flanges formed integrally with the body of the pump 
and by a housing member 26 extending for substantially 
the full length of the pump. The follower housing is, 
in fact, accommoda to slide within a longitudinal 
tunnel extending completely through the body of the 
pump and terminating in a hole 27 in one end and a hole 
28 in the other end, the holes as well as the inwardly 
facing surfaces of the slide flanges being finished during 
manufacture by a broaching operation. The follower 


Fig.1. 
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The ends of the U-frame 24 are directly pivoted to the 
upper part of the gunner's seat. Links 26 connect an 
intermediate point of each arm of the U-frame to the 
lower end of the turret, the connection being a pivotal 
one at each end of thelinks. If the gunner in the position 
shown bends his knees as to lower the seat while retaining 
his feet in the same position on the floor the seat will be 
tilted back and the U-frame and links will elevate the 
gun vertically upwards. If, on the other hand, the knees 
be straightened somewhat, the seat will rise and the 
gun will be lowered. In the extreme position the seat 
or the U-frame 24 comes against a stop and the pilot 
may rise from the seat in order to sight the gun. At all 
elevations of the gun the frame holds the gun at the 
correct distance from the ner’s eye and the gun is 
brought to an elevation substantially correct by means 
of the frame. The final and accurate sighting of the 


gun, in order to obtain the correct elevation, is carried | 


out by tilting the gun slightly on its pivot. While doing 
this and while firing the gun, it is preferable that the seat 
and framework be rendered rigid, and for this purpose 
a notched arcuate bracket 28 is attached to an arm of the 
U-frame and is engaged by a plunger supported in a lug 
which is carried by the link 26. The plunger, which is 
operated by a lever on the arm 24, serves to hold the arm 
24 and the link 26 in a fixed angular relationship so that 
the whole frame and seat become fixed relative to the 
turret. The turret is a parti-spherical shel) comprising a 
framework 11 filled in with transparent panels. The 
shell has its lower edge mounted through rollers to 
revolve on a co-acting stationary ring 14. Beneath is a 
stationary floor upon which the gumner's feet rest. The 
floor may have a rough surface to provide a good grip. 
By pushing with his feet in a sideways direction the 

unner may revolve the turret for training purposes. 
Tho upper part of the turret is provided with a substan- 
tially vertical slot 16 through which the gun barrel 
projects, the slot being wide enough to allow of a limited 
angle of training on the pivot piece 23 without movement 
of the turret. (Sealed.) 


INTERNAL-COMBUSTION ENGINES. 


452,609. Automotive Products Company, 
Limited, of London, and G. J. Trapp, of London. 
Gam and Follower Mechanism. (5 figs.) July 31, 


1935.—The invention relates to cam and follower mecha- 
nism employed in fuel-injection pumps, and it has for 
its object to provide a construction which enables the | 
design and manufacture of fuel-injection pumps to be 





| housing member 26 is of substantially cruciform cross- 
section, its two longitudinal edges being formed with 
| rectangular projections 29 and 30, which snugly engage 
| corresponding grooves in the body and thus prevent 
vertical movement of the housing member. The latter, 
| in the present instance, is formed with four rectangular 
| holes arranged in line with their axes vertical, these holes 
| being immediately above the corresponding cams and 
providing guiding surfaces for the cam followers 
| which are indicated at 35, 36, 37, and 38. Each cam 
follower serves to actuate a pump plunger 39 in the 
usual manner and is normally urged to move downwardly 
by a return spring 40. Access to the springs 40 and 
| the associated parts of the pump can be obtained by 
the removal of the front cover. The upper parts of the 
plates 16 and 17 associated with the camshaft bearings 
completely overlap the ends of the housing members 
26, and thus hold the latter positively in an endwise 
direction. When attention to the follower housing 26 is 
required, this part of the pump with its associated cam 
followers can be drawn from the body after the plate 16 
has been removed, precautions being taken for restraining 


oe 4 depending circular plates 13, which extend into 
san fm The side walls of the furnace are arranged 
to be adjustable in height by ing the securing bolts 
for the ring structures through slots in the stanchions, 
or packing pieces may be placed between the ring parts 
3and4. The two side walls and the roof form an annular 
tunnel. The hearth of the furnace is supported on a 
number of concentric rings built up of horizontal plates. 
The hearth is built up of a central elevated ring ion 17 
and outer and inner ring portions. The sides of the outer 
horizontal plates extend upwards along the sides of the 
hearth. These extensions carry horizontal flanges to 
which are bolted rings carrying downwardly depending 
plates 21. These plates extend into the cmd coke. The 
provision of two plates 13, 21 extending into each seal is 
particularly useful in the furnace of the invention, since 
it permits of greater freedom in the vertical adjustment 
of one at least of the walls. The width of the hearth is 
such that its rings extend under the circular furnace 
walls so that spaces 22 exist between the bottoms 
of the furnace walls and the surface of the hearth. The 
plates on which the hearth is carried are freely supported 
on a structure consisting of radia] I-beams carried on 
two allel circular I-beams braced together and the 
hearth is rotatable. Any drooping of the side walls 
which may occur may be taken up by raising the ring 
structure on the stanchions 2, there being a small space 
at the top when the furnace is cold. In the modification 
of the invention illustrated in Fig. 2 the furnace hearth 
is built up of a number of concentric rings each supported 
on @ separate circular ring carrier. The carrier 14 for the 
outer ring is bolted to the adjacent carrier. The outer 
ring may thus be adjusted in height so as to compensate 
for any drooping in the outer furnace wall due to the heat 
conditions. (Sealed.) 


448,354. J.S. Atkinson, of London, and Stein and 
Atkinson, Limited, of London. Furnace. (2 Figs.) 
February 7, 1935.—The invention is a fuel-fired muffle 
furnace. Its object is to improve the circulation of the 
hot gases whereby a more even heating of the charge is 
obtained. 3 is a circular opening in the face of the back 
wall communicating with a curved within the 
thickness of the wall, connected at the bottom to a 
number of longitudinal channels 5 in the hearth of the 
muffle, this passage increasing in area to the channels. 
The thus leads from the lower part to the upper 

art of the muffle. An electric motor is mounted on a 

racket carried on the outside of the back wall of the 
furnace and its shaft extends forward and carries at its 
front end an ejector fan 10 of heat-resisting material, 
which is positioned centrally in the opening 3 close to 
the entrance into the muffle. Between the fan and the 
motor the opening is closed by a circular casting 11 





the influence of the return springs 40. The cam followers 
may be removed from the follower housing prior to its 
withdrawal from the pump body. (Sealed.) 


MINING, METALLURGY, &c. 


Furnace. (4 Figs.) October 12, 1934.—This invention 
is @ rotatory-hearth furnace which is simple, accessible 
and adjustable and is suitable for withstanding relatively 
high temperatures. The outer circular wall of the 
furnace is built up of brickwork carried by aring structure 
bolted to a number of stanchions 2 arranged in a circle. 
The ring structure is in two parts, the upper part 3 being 
bolted to the stanchions 2 and the lower part 4, which 
constitutes the lower support for the brickwork, is bolted 











a 














to the upper part 3. A layer of insulation is provided 
behind the brickwork. The lower part 4 of the ring 
structure is hollow, as shown, and serves for the passage 
of cooling water. The construction of the inner circular 
wall of the furnace is exactly similar, in that the wall is 
carried by a ring structure bolted to a number of stanch- 
ions arranged in a circle. The two sets of stanchions are 
connected by horizontal radial girders 7 and from these 
horizontal and radial girders the roof is supported in two 





cast-iron ring brackets 9 and 10. A layer of insulation is 
provided on the top of the roof. The furnace is fired 
through both the inner and outer walls. The lower parts 
of the ring structures of both the outer and inner walls 
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447,114. G. McLay, of London. Rotating-Hearth | 


| 





of heat-resisting alloy having a central hole through 
which the motor shaft passes. The casting is filled with 
heat insulation to keep the heat from the motor. The 
hole is slightly larger than the shaft, so that air will be 
drawn through it and the shaft maintained cool. A heat- 
insulated coupling 14 is also provided between the t 
of the shaft carrying the fan and the part attached to 
the motor rotor. Behind the coupling the motor shaft 
also carries a second fan 15, which is arranged to draw 
air through the motor windings; it may also direct air 
on to the back of the circular casting 11 and its filling. 
The fan is positioned so as to be housed within a depres 
sion in the back wall of the furnace. The front face of 
the casting carries curved deflectors 17 directed into the 
curved passage. In operation, the fan 10 withdraws 
gases through the channels 5 in the hearth of the muffle 
and them through the curved in the back 
wall without cooling to the top of the muffle chamber. 
The gases are thus withdrawn from the lower part of 
the muffle and circulated over the charge. At the same 
time the second fan 15 draws air through the windings 
of the motor and also directs air on to the back of the 
casting 11 and its filling and maintains them cool. 
The arrangement of the fan, its driving motor, and the 
passages in the wall of the furnace may be exactly the 
same for other types of fuel-heated furnace than a 
muffle furnace. In a muffle furnace, the are circu- 
lated in the muffle without contamination by the fuel 
gases of the furnace. (Sealed.) 
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THE BRITISH INDUSTRIES FAIR AT 


Tue general nature of the exhibits at the Bir- 
mingham section of the British Industries Fair will 
now be familiar to the majority of our readers. As 
we have previously stated, the tendency has been 
in evidence for a number of years to exhibit products 
typical of the industries of the Birmingham district, 
rather than of the country as a whole, and it will 
be found that this tendency is again in evidence 
this year. That these industries are of sufficient 
importance to justify an annual exhibition is, 
however, amply proved by the continued success 
of the Fair, and the limitation has a definite advan- 
tage in that it largely avoids competition with other 
and more specialised exhibitions, such as the annual 
Motor Show, the Public Works, Roads and Trans- 
port Exhibition, and the Machine Tool Exhibition. 
In so far as both the British Industries Fair and 
the Engineering and Marine Exhibition cover 
general engineering, as apart from industries almost 
peculiar to the Midlands in the one case and marine 


Fig.1. 
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by those who are in any way interested in the 
employment of gas in industry. 

The exhibits of boilers and boiler-room ancillary 
apparatus, already mentioned, includes complete 
boilers, such as the locomotive-type model shown 
by Messrs. James Neilson and Son, Limited, designed 
for a normal evaporation of 3,200 Ib. per hour, and 
the Super Economic boiler shown by Messrs. John 
Thompson Engineering Company, Limited. Where 
the complete boiler is too large to be exhibited, 
several firms are showing component parts. Messrs. 
Edwin Danks and Company (Oldbury), Limited, for 
example, exhibit two large pressings constituting 
the end plates for high-pressure Lancashire boilers. 
The range of mechanical stokers exhibited is parti- 
cularly extensive, and includes models for large 


shown by Messrs. Erith’s Engineering Company, 
Limited, and the latest model of Babcock and 
Wilcox stoker, which is 7 ft. wide and 12 ft. long. 
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industrial boilers, such as the flue-type stoker| . 


band being formed to U-section by means of guide 
wheels in the horizontal portion of the conveyor 
so as to receive asb from any number of boilers, and 
at the same time allow for the necessary sealing of 
the belt and water-sealing the connections from 
the ash hoppers. Generally, the portion of the 
conveyor which receives the ash is composed of a 
cast-iron trough 2 ft. 3 in. wide by 1 ft. 3 in. deep. 
Into this trough the 3-ft. wide conveyor belt passes. 
The belt is formed into a U-section by means of 
two sets of guide wheels fixed at each end of the 
horizontal trough, as shown in Figs. 1 and 2. 
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(6275.4) 
engineering in the other, they may be said to be 
in competition, but this clash of interests is of a 
relatively minor nature, and, speaking generally, is 
almost confined to exhibits of boilers and _boiler- 
room ancillary apparatus. The past history of the 
Fair includes exhibits of heavy-oil engines, heavy 
electrical apparatus, machine tools and motor- 
cars, and it is the almost entire elimination of these 
exhibits which now lends its specialised character 
to the Fair. The exhibits in this year’s Fair, which 
opens on Monday next, February 21, and closes on 
March 4, are divided by the organisers into five 
groups : hardware ; building ; gas ; electricity ; and 
engineering. In broad terms, the building, gas 
and electricity sections are devoted to domestic 
appliances rather than to engineering products in 
a wider sense. Although there are many exceptions 
to this rule, such as the exhibits of metallurgical 
furnaces in the gas and electricity sections, the 
products with which we propose to deal in detail 
will mainly be found in the engineering section. 
Before commencing our descriptions of the exhi- 
bits, it may be mentioned that the British Gas 
Federation are again staging a grouped exhibit in 
the gas section. This exhibit covers an area of 
some 4,000 sq. ft. and includes a very complete 
range of industrial gas equipment, supplied mainly 
by the Society of British Gas Industries. The 
extent to which gas is used in industry is not 
always realised, but in many manufacturing towns 
the sales for industrial furnaces equal or exceed 
those for domestic purposes. In Sheffield, for 
example, 70 per cent. of the sales are for industrial 
consumption. Of the various application of gas 
shown, that relating to factory heating is of parti- 
cular interest in view of the fact that the Factories 
Act (1937). becomes operative in July next, involving 
new heating equipment for many factories. The 
heating units for this purpose shown include those 
for low pressure hot water central heating, central 











air heating, unit air heaters, radiant panel heaters, | Super-economic boiler, described in ENGINEERING, 
While it | vol. cxliv, page 66 (1937). 


convection heaters and steam boilers. 





is our intention to deal with some of the exhibits | previously dealt with the ‘John Thompson ” 
in the group separately, it may be mentioned that | submerged ash conveyor, illustrated in Figs. 1 to 3. 
The conveyor is of the rubber-band type, the 


the exhibit as a whole should certainly be visited 
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Fras. 


SuBMERGED AsH CONVEYOR; 
Messrs. JoHN THOMPSON ENGINEERING COMPANY, 
LIMITED. 


1 to 3. 


At the same time, practically all the leading makers 
of automatic stokers for central-heating plants and 
similar work are exhibiting. Apart from these 
exhibits, which may be termed major boiler com- 
ponents, there is a very complete display of such 
boiler fittings as steam traps, sootblowers, automa- 
tic control equipment, CO, recorders and other 
instruments. 

We may begin our detail descriptions with the 
display of Messrs. John Thompson Engineering 
Company, Limited, Wolverhampton, whose sub- 
sidiaries and associates include Messrs. John Thomp- 
son (Wolverhampton), Limited, Messrs. John 
Thompson Water Tube Boilers, Limited, and Messrs, 
James Neilson, Limited. They are making a display 
of boilers and boiler ancillary apparatus. In addi- 
tion, as fusion-welding specialists, they are showing 
typical examples of such welding as applied to the 
fabrication of boiler drums, which are now being 
constructed by this method for working pressures 
of over 1,000 lb. per square inch. Several of the 
exhibits have been previously dealt with in our 
columns, and we may refer more particularly to the 


We have not, however, 









The edges of the belt are protected along the 
whole length of the trough by means of side sealing 
plates, as shown in Fig. 3, these plates also pre- 
venting ashes getting to the under-side of the belt. 
The belt at each end of the troughed portion is 
allowed to run flat at its natural width. The “ U ” 
formation when running in the horizontal portion of 
the trough absorbs a very small amount of the power 
taken to drive the conveyor, and this, together with 
the fact that the belt is surrounded by water, reduces 
wear and tear and prevents frictional losses, and 
has proved in actual operation that the system is 
admirably suitable for dealing effectively with the 
removal of ash. The speed at which the conveyor 
runs varies according to the requirements of the par- 
ticular plant ; usually the speed is from 1 ft. to 4 ft. 
per minute, at which speed the amount of ashes 
removed varies from, say, 2 tons to 6 tons per hour, 
and the power required to drive varies from } h.p. 
to 2 h.p., depending on the length and arrange- 
ment of the particular conveyor. At the same 
time, the ashes are elevated and deposited in a 
suitable ash bunker, so that they can be run off 
into lorries or rail wagons. As will be readily seen, 
with all the moving parts running at such a slow 
speed, the wear and tear on bearings and the like 
is reduced to a minimum. A number of conveyors 
have been in continuous commission for over five 











years, and it has not been necessary to make any 
renewals whatever. The experience with the rubber 
belt has been similar, and although this system has 
been in commission for six to seven years, it has 
not been found necessary to replace a single belt 
due to wear. The method of drive is by means of 
a self-contained worm-reduction gear and spur gear 
shown in Fig. 2, a small motor being mounted on 
the bed and direct-coupled. This method of drive 
has proved entirely satisfactory, Assuming the 
length of conveyor taking ashes from boilers and 

delivering them to a bunker to be 120 ft., and re- 

quiring for this a maximum of 1 h.p. when delivering 
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STOKER COMPANY 
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3 tons per hour, then the cost of power for ash re- | 


moval would be approximately 0-16d. per ton, 
when the cost per unit is assumed to be 0.5d. To 
this figure, of course, would be added depreciation 
charges, &c., dependent on local conditions. The 
method is very adaptable, and can be arranged to 
suit almost any arrangement of boiler plant, whether 
of the water-tube or Lancashire boiler type. The 
main points or features claimed for the “ John 
Thompson " submerged ash-conveyor system are 
minimum power costs, minimum maintenance, 
minimum speed, continuous ash removal, and 
absolute freedom from dust. 

Messrs. The Riley Stoker Company, Limited, 
Palace Chambers, Bridge-street, 8.W.1, are exhibit- 
ing their marine stoker, illustrated in Fig. 4, above. 
This is a forced draught underfeed machine specially 
designed for Scotch marine-type boilers. The 
principle and advantages of the underfeed type of 
stoker are well known. An interesting feature of 
the new Riley stoker is the drive, which is of the 
hydraulic type, actuated by a simple reciprocating 
oil pump driven by a totally-enclosed motor. 
group of four stokers can be driven by one pump, 
which can be placed in a convenient position away 
from the boiler furnaces, and the absence of shafting, 
motors, &c., from the boiler front leads to a very 
simple and convenient arrangement of stokers. With 
this arrangement, the fireman is not hampered by 
moving parts, which are fully enclosed in the gear- 
box at the front of the stoker, as shown. 
visible moving part is the end of the shaft driving the 
feed worm, which projects through the front of the 
gearbox and is provided with a disconnecting coup- 
ling which enables the worm to be turned by hand. 
If necessary, the gearbox can be taken away com- 
plete for repairs. The interlocking grate surface is 
heavy and substantial, and is held down firmly, so 
that there is no fear of its being disturbed during 
cleaning of the grate. The cooling surfaces in each 
unit of the grate are large in proportion to the sur- 
face area exposed to the heat of the fire, thus pre- 
venting the overheating of the parts through opera- 
ting at high loads. The front plate of the stoker is 
fitted with air baffle plates, as are also the large 
cleaning doors, and the air for combustion from the 
main air ducting at the front of the boiler passes 
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?-Cus. Yo. “ H1-Lirr” SHove.; Messrs. CHASESIDE 
ENGINEERING Company, LIMITED. 


Messrs. THe RILEY 


| over these before entering the furnace, thus main- | that the shovel has a tipping height of 9 ft. 9 in. for 
| taining the fronts cool and lessening the heat|the bucket. The firm have recently introduced a 
radiating into the stokehold. | new model of this shovel, known as the “‘ Demon,” 

The same company is also showing a Robot | specially designed for handling coke. This model. 
automatic stoker, which is of the underfeed type, | which is illustrated in Fig. 5, above, has a capacity 
and it is suitable for vertical, locomotive and sec-|of }? cub. yard, and the load can be discharged 
tional boilers. The Robot stoker is controlled | at any height up to 11 ft. 3 in., enabling the shove! 
automatically and the method of control is exclusive | to be used in some cases instead of expensive loading 
to the particular machine. With this control, the | machinery. As in the earlier models, the shovel is 
rate of feed both of the coal and the air is regulated built up on a Fordson tractor, the engine being a 
automaically to suit the load of the boiler, and a| four-cylinder model, developing 30 brake-horse- 
high efficiency of combustion is therefore maintained | power at 1,000 r.p.m., and having a consumption on 
at all loads. The Robot stoker is heavily con- | full load of about } gallon of fuel per hour. The 
structed, the main body, the fan and the air ducting | economic capacity of the shovel varies from 5 tons 
being built in cast iron while the air chamber is | to 40 tons per hour, according to the nature of the 
formed within the body of the machine, no brick-| work. The model shown in the illustration has 
work for the air chamber being necessary. Another | pneumatic tyres, but solid tyres can be fitted, if 
feature of this stoker is the surrounding grate which | preferred. The road speed is about 10 m.p.b. 
is fitted wherever possible. With this grate, the | Constant mesh gears are fitted, giving three for- 
boiler can be fired by hand should there be a failure | ward speeds and a reverse motion. The turning 
of the electric supply or the driving motor. Another | radius is 3} yards. The frame is electrically welded, 
interesting exhibit is a self-contained underfeed | and is made up of 5in. by 24 in. mild-steel channel 
stoker for firing Lancashire, Cornish and Economic | with 6 in. by 3 in. channel side arms. The pulley 
| boilers. This machine is, as its name implies, one is of cast iron. The shovel is claimed to be partic- 
complete unit, with the driving motor, forced/ ularly simple to operate, and is provided with 
draught fan and ducting forming an integral part | means to ensure that the rope cannot over-run on 
lof the machine. No overhead shafting or under- | the winch, and with an automatic brake. Lubrica- 
ground ducting is necessary to instal this machine, | tion is by grease gun. 





In addition to this shovel, 
and it can be applied very easily to both new or old| the firm are showing the 2}-cub. yard dumper, 
boilers. The stoker is practically silent in operation, | described in ENGrvgErtne, vol. cxliii, page 198 
and automatic controls similar to those on the | (1937). This dumper is designed to combine a wide 
Robot stoker can be incorporated if required. This | wheel base and low centre of gravity with ample 
control eliminates the necessity of hand adjustment | ground clearance. 
of the stoker when it is in operation, and several} Messrs. Niagara Screens (Great Britain), Limited, 
have been installed on steam boilers where the | Straysfield-road, Clay-hill, Enfield, Middlesex, are 
control of the boiler plant is purely automatic, the | exhibiting various models of their well-known 
arrangement including high and low water level | counterflow, roller-bearing, vibratory screens, the 
cut-out, feed water regulator, and gravity feeding of |examples exhibited being shown in motion at 
the coal from an overhead bunker. On these jobs, | normal operating speeds. These screens, of which 
the only attention necessary to the boiler is the |a typical example was described in ENGINEERING, 
removal! of the ash two or three times per day. | vol. exli, page 167 (1936), are built with from one to 
The Hi-Lift shovel, manufactured by Messrs. |four decks in a large number of standard sizes, 
| Chaseside Engineering Company, Limited, Cam-| varying from 20 in. by 40 in. to 60 in. by 160 in. 
| bridge-road, Enfield, has been on the market for a| They operate on the rotary principle, the action 
number of years, and is now well known. A half- being positive and opposed to the flow of the mate- 
}cub. yard model was described in ENGINEERING, | rial, thus keeping the latter constantly turning. 
' vol. exxxii, page 226 (1931), and it may be recalled Heavy-duty roller bearings fitted with labyrinth 
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Fries. 6 anpD 7. Atk REGISTER FOR OIL BURNER ; 
Messrs. Bascock AND WItcox, Liwrrep. 


seals are employed, rendering the entry of damp 
or grit impossible when ordinary care is taken with 
lubrication. 

This year, the firm of Messrs. Ruston and Hornsby, 
Limited, Lincoln, are confining their display to 
boilerwork exhibits, including horizontal and 
vertical Thermax boilers, air receivers and examples 
of special welded and riveted work. The Thermax 
boilers have already been described in our columns, 
the vertical model in ENGINEERING, vol. cxx, page 
674 (1925), and the horizontal model, which was 
introduced some years later, in vol. cxxxix, page 507 
(1935). Arrangements can be made for visitors 
who are interested in these boilers to see examples 
of them at work, a number having been installed 
in Birmingham and its immediate neighbourhood. 
Each year the firm’s boilerworks turn out a large 
variety of special welded and riveted work, both in 
mild stee] and in special alloy steels, and among the 
examples of such work shown are welded pipe 
bends and tees, produced in any diameter in 4-in. 
steps from 12 in. to 36 in. 

A range of compressors and vacuum pumps is 
shown by Messrs. Northey-Boyce Rotary Engineer- 
ing Company, Limited, Thames House, Millbank, 
8.W.1. A typical example of the firm’s products, 
a rotary vacuum pump, was described in EnarnzEr- 
ING, vol. cxliii, page 195 (1937), and it may be 
recalled that the compressors and pumps, which are 
generally of’ similar design, have neither sliding 
vanes nor valves, while possessing positive com- 
pression. Due to the lack of frictional contact; 
the machines may be run without lubricant in the 
working chamber, thus delivering oil-free air when 
this is required. The compressors and pumps 
have now been in production for over three years, 
and are made in sizes up to 900 cub. ft. of air per 
minute single stage, and 700 cub. ft. of air per minute 
in two-stage types. 
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Fie. 8. ‘“ GyorntTRIC” SILENCER-ECONOMISER ; 
Mgssrs. CLARKSON THIMBLE TuBE BotER Com- 
PANY, LIMITED. 


The most interesting exhibit on the stand of 
Messrs. W. Canning and Company, Limited, Great 
Hampton-street, Birmingham, 18, is an automatic 
machine for polishing small circular articles, such as 
lamp rims, hub caps, and electric torch parts. It is 
specially designed for dealing with stainless-steel 
articles. and, as shown in Fig. 9, Plate IX, comprises 
a horizontal rotating indexing table, which is fitted 
with five chuck spindles. Both the chucks and 
table are stationary in the loading and unloading 
positions. The table is carried on a central drive 
spindle, which is supported on ball-thrust washers, 
and is automatically locked in each polishing posi- 
tion. The indexing mechanism consists of machine- 
cut gears which are driven by a }-h.p. three-phase 
motor running at a speed of 960 r.p.m. through a 
Vee-belt, and three-cone pulley. The polishing 
time is controlled by setting the drive to suit the 
requirements of each job. The five chuck spindles 
can be rotated either by gearing from the internal 
mechanism or by the action of the mops or brushing 
wheels. In the latter case an independent brake 
is provided at each polishing station, and thus can 
be adjusted to suit the work. There are three 
polishing motors, each of which has a speed of 
2,900 r.p.m. and is movable through an angle of 
45 deg. Horizontal, vertical and cross adjust- 
ments are provided, and the wear on polishing mops 
can also be compensated. The motors are con- 
trolled by push buttons from a convenient position. 
The machine is also equipped with devices for 
feeding polishing composition to the mops and for 
adjusting the pressure of the polishing mops. 

Other machines on the same stand include two 
semi-automatic centreless polishing machines for 
tubes, rods, discs and circular-shaped articles. 
One of these takes rods up to 2 in. in diameter or 
articles up to 6 in. in diameter, and other rods of 
}-in. diameter and articles of 2}-in. diameter. 
Automatic apparatus for polishing plain cylindrical 
and irregular shapes is also shown, and the motors 
driving these can be fitted with dust extractor out- 
fits of the type approved by the Ministry of Health. 

The exhibit also includes examples of the firm’s 
well-known electroplating equipment. Among these 
is the motor-driven Quickplate barrel which, in one 
form or another can, it is claimed, be used for every 
type of electro-deposition. It can be provided with 
either timber vats or with stoneware or iron tanks, 
and has the further advantages that wiring up is 





not required, and that the finish of the articles is 
improved by the burnishing they receive while 
they are being rubbed together during the plating 
process. Timber vats are suitable for nickel and 
zine, iron for copper-cadmium, and tin and stone- 
ware for any process. In one pattern, the plating 
vat in which the barrel revolves is separate from 
the mechanical gear. The barrel itself can be 
raised and lowered by a worm gear, and when plating 
is completed it can be turned right over and revolved 
in the swill, thus preventing the work from being 
stained, It can also be provided with a spring- 
loaded counter weight to facilitate quick transfer 
from vat to the swill. When required for handling 
chains or other linked articles it is made without a 
centre spindle. 

The principal exhibit on the stand of Messrs. 
Birmingham Electric Furnaces, Limited, Tyburn- 
road, Erdington, Birmingham, is a continuous belt 
conveyor electric furnace for brazing and bright 
annealing. The appearance of this furnace will be 
clear from Fig. 10, Plate IX. It is claimed that this 
is the first time a furnace of this type has been 
designed for operating with an L.C.I. recirculating 
ammonia burner. The furnace is rated at 37 kW 
and is supplied with three-phase current at a pres- 
sure of 400 volts and a frequency of 50. It is capable 
of operating at temperatures up to or slightly in 
excess of 1,100 deg. C., and, as already stated, can be 
employed for the bright copper brazing of steel or 
other articles or the bright annealing and bright 
normalising of both ferrous and non-ferrous parts. 

The length of the heating chamber is 4 ft., and 
that of the cooling chamber 11 ft. The conveyor 
belt is 12 in. wide and the height of the opening 
6in. The furnace consists of a steel casing which is 
reinforced with stiffening members. The heating 
chamber is lined with refractory material which is 
backed with about 12 in. of heat insulation to 
reduce the radiation losses. The heating elements 
are heavy nickel-chromiun strips which are mounted 
on hooks in the way common in the firm's furnaces, 
and are so arranged on the lining that they radiate 
directly on to the material which is being passed 
through the furnace on the conveyor belt. The 
metal used is, it is claimed, particularly resistant to 
high temperatures. The cooling*chamber is of the 
double-walled type, a water jacket being formed 
between the inner and outer shells. Heat losses 
are further minimised by constructing the entrance 
chamber at the loading end in the form of a tunnel. 
This arrangement also tends to stabilise the condi- 
tion of the gases forming the atmosphere. 

The conveyor belt is of woven nickel-chromium 
alloy, and runs continuously through both the 
heating and cooling chambers. It is mounted on 
suitable plates which, in the heating chamber, are 
of nickel-chromium alloy. At each end of the 
furnace it passes over large diameter drums of which 
the one at the loading end is driven by an electric 
motor through a variable-speed gear. This enables 
the rate of travel to be regulated according to the 
weight and nature of the material that is being 
treated. The drum at the unloading end is provided 
with automatic tensioning equipment. 

The furnace proper and cooling chamber casings 
are rendered gas tight by glands which are fitted 
round all the lead-out connections and other 
members, with the exception of the entry and 
discharge openings. This enables an artificial 
atmosphere to be maintained in the interior by 
driving out of the air and admitting suitable gases, 
In this way the oxidation of the material passing 
through the furnace is prevented.’ This artificial 
atmosphere is provided by a recirculating type 
ammonia burner of the type designed by LC.I. 
(Fertiliser and Synthetic Products), Limited. 
This equipment operates by the dissociation of 
anhydrous ammonia into nitrogen and hydrogen. 
A large proportion of the hydrogen is then burnt with 
air, adding to the nitrogen content of the gas, 
the water vapour being removed by drying equip- 
ment. The resultant gas is therefore very largely 
nitrogen with a small adjustable percentage— 
about 5 per cent.—of hydrogen. This gas is com- 
pletely incombustible. and non-poisonous, and is 
admitted to the furnace at suitable points, flowing 





out slowly at each end. 
The gas leaving at the ends of the furnace is 













































































170 





IN YG. 


NEERIN 


_ENG 





collected and returned to the ammonia burner, 
where it is mixed with the air supply. Any air 
entrained by the gas escaping from the furnace is 
therefore removed by combustion in the burner, 
when the gas may be returned to the furnace. This 
system of recirculation greatly reduces the amount 
of gas required to maintain a suitable atmosphere, 
since only sufficient ammonia need be dissociated to 
make up for small losses and to provide for the 
combustion of the air entrained with the gas in ite 
return flow. 

On the stand of Messrs. Babcock and Wilcox, 
Limited, Babcock House, Farringdon-street, Lon- 
don, E.C.4, a prominent exhibit is a recently-intro- 
duced intermediate type of chain-grate stoker, 
illustrated in Figs. 11 and 12, on Plate IX, known 
as Style 31; this has been designed for use under 
boilers of small to medium size, and when low- 
grade fucl is to be burned. The size exhibited 
is 7 ft. in width by 12 ft. in length, but the type is 
also made in larger sizes, up to 9 ft. wide and 22 ft. 
long. The side frames are of cast iron, braced by 
rolled-steel cross-members, and strongly ribbed to 
support the weight of the boiler wall, The chain, 
of short cast-iron self-cleaning bars linked together, 
is driven by sprocket wheels mounted on the front 
shaft, and at the rear end is carried on a cast-iron 
drum. The top and bottom runs of the chain are 
supported on skid-bars of mild steel, the upper bars 
being staggered and carried on the top members of 
a series of compartments beneath the grate. Each 
of the compartments, which are of riveted steel- 
plate construction, is about 3 ft. long and has a 
separate damper to give individual draught control. 
Side seals prevent air leakage or infiltration along 
the sides of the chain. When burning lignite or 
similar fuel, it is stated, a fuel-bed can be main- 
tained 12 in. or more in thickness. 

The drive to the grate is taken through the 
makers’ Style 24 four-speed gear, which consists 
of a machine-cut worm and worm-wheel, the worm 
being driven through change-speed trains of spur- 
wheels, all with machine-cut teeth, and the whole 
enclosed in a cast-iron pedestal and gearbox mounted 
on wheels, as shown in the front view of the stoker. 
All the spurwheels and pinions are constantly in 
mesh and are connected by dog-clutches. The 
gears run in oil, and ball bearings are fitted to the 
first- and second-motion shafts. The sole connec- 
tion of the drive to the grate being by a single 
coupling, the unit can be quickly disconnected and 
wheeled aside when the grate is overhauled. The 
electric driving motor is of the totally-enclosed 
type, mounted on the top of the pedestal. High- 
tensile steel is used for the wheels, shafts and worm, 
and an automatic spring-loaded slipping-clutch, 
between the change-speed gearbox and the worm, 
interrupts the drive if the grate becomes jammed. 
With direct-current supply and with 50-cycle alter- 
natmg current the motor speed is usually from 900 
r.p.m. to 1,000 r.p.m., but other motor speeds can be 
accommodated by altering the gear ratios, or line- 
shaft drive can be arranged if desired. The front 
of the grate is fitted with an airtight casing and 
a large hopper, and ample provision for inspection 
is provided by doors on the front and sides. 

Oil-fuel burning equipment is represented by 
new types of pressure-jet and steam-mechanical 
burners, together with a new circular air register 
for marine cylindrical boilers, suitable for either 
forced-draught or induced-draught operation. The 
pressure-jet burner has two sets of slots, fed from 
a central tube and capable of being used either 
singly or together, in conjunction with variations 
in the oil pressure, to give awange of about 4}: 1 
on the pressure-atomising alone. The steam- 
mechanical burner is opera‘ed similarly to a steam- 
jet burner, the oil being delivered through the 
central tube and the steam through the space 
between the tubes, but the oil is delivered under 
pump pressure, which can be considerably higher 
than that used in steam atomisation. At the 
maximum duty the burner operates as one of the 
preasure-jet type, but when the oil pressure falls 
below that suitable for pressure-atomisation it 
functions as a steam burner, thus giving a wider 
range than that of either system alone or of the 
wide-range burner described above. Compressed 





air can be used instead of steam if required ; or, 





if using oils unsuitable for pressure atomisation, 
the oil can be forced through one set of slots under 
pressure, atomisation being completed by steam or 
air admitted through the other set of slots. 

The new air register ‘consists of a mild-steel 
framework having a series of flaps in the circumfer- 
ence opening inwards. The front is enclosed, as 
shown in Fig. 6, on page 169, which illustrates 
Type (S8.A.), 15} in., by a steel screen-plate on 
which are mounted the oil-fuel sprayer supports 
and the actuating gear for the flaps. In the smaller 
sizes the flaps are spring-controlled. The burner is 
housed in a tubular sleeve of mild steel carrying, 
on the furnace end, an impeller of heat-resisting 
alloy, and, the burner connection being by means 
of a flexible tube having a solid-drawn core, con- 
siderable axial adjustment is possible in the posi- 
tion of the burner-tip and the impeller, which 
move together. The larger sizes of register are 
mounted in front of shaped throats of cylindrical 
cross-section into which the burner and impeller 
project, the method of mounting the throat bricks 
being as indicated in Fig. 7, page 169, which shows 
the Type S.F. 12} in. register as viewed from the 
furnace side. In some cases the entry to the 
throat is a cone of heat-resisting material fitted with 
radial blades to direct the incoming air. 

Most of the exhibits of the companies associated 
with Messrs. Babcock and Wilcox, Limited, we have 
described in connection with previous Fairs or 
other exhibitions, but that of Messrs. The Clarkson 
Thimble Tube Boiler Company, Limited, Australia 
House, London, W.C.2, is new. It consists of one 
of eight ‘‘ Gycentric ” silencer-economisers, to work 
at 200 Ib. per square inch, which the firm is supply- 
ing to motor tankers now building in Italy for 
Messrs. The Standard Oil Company. In this type 
of Clarkson silencer, .a sectional elevation of which 
is given in Fig. 8, on page 169, a vertical pressure 
cylinder is fitted with thimble tubes projecting 
radially outwards into a divided casing through 
which pass the exhaust gases from the main Diesel 
engines. The gases are led tangentially into the 
casing and pass in a gyratory path three times 
round the central cylinder before escaping at the 
bottom, the gas stream being always at right angles 
to the water tubes. Sparks and dust in the whirling 
gases are thrown outwards and trapped in a collector 
fitted to the casing of the bottom pass. The in- 
tended arrangement of the silencer-economiser in 
the ship is shown in Fig. 13, on Plate X, from which 
it will be seen that the steam generated is led to the 
steam space of the cylindrical boiler. 

The exhibits of Messrs. The English Electric 
Company, Limited, Queen’s House, Kingsway, 
London, W.C.2, include a wide range of domestic 
equipment, such as fires, cookers, water heaters and 
washing machines, as well as a display of the firm’s 
well-known fuse gear for industrial and substation 
distribution circuits. An example of the firm’s 
overhead distribution system for factories in which 
individually-driven machine tools are employed is 
also shown. This comprises an overhead "bus-bar 
chamber for a three-phase three-wire circuit, with 


| tapping-off sockets, which accommodate plug-in 


fuse units for feeding the machine tools below. In 
addition, a number of fractional horse-power motors 
of the split-phase, three-phase and capacitor pat- 
terns, with sleeve or ball bearings and with various 
forms of mounting, are exhibited. The details of 
these were given in our account of last year’s Fair, 
but it may be mentioned that on this occasion a 
1/6 h.p. capacitor motor supplied from a 400/440- 
volt three-phase circuit is on view. This runs at 
2,800 r.p.m. and is used for driving a Varley suds 
pump. The exhibit shows the motor with a torque 
arm so arranged that the machine may be stalled. 
An ammeter then indicates how the motor trips 
out on overload and cuts in when the torque arm 
is released. 

The exhibit of greatest engineering interest on 
this stand is, however, the metal-clad switch pillar, 
the general appearance of which is shown in Fig. 14, 
Plate X, while the details of its design will be clear 
from Figs. 15 and 16, on the same Plate. This 
unit is available in breaking capacities up to 
150,000 kVA, and is designed for pressures up 
to 11kV with a range of current ratings from 
200 amperes to 800 amperes. It is claimed that its 
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compactness renders it autinidis suitable for 
situations where space is limited, or where the 
advantages of metal-clad draw-out switchgear are 
desired with the minimum attendant building costs. 
It is designed on the horizontal draw-out principle, 
the fixed portion comprising the supporting frame, 
*bus-bars, current-transformer chamber and cable 
box, and the moving portion the oil circuit: breaker 
and the potential transformer, as well as the selector 
switch when duplicate ‘bus-bars are provided. Both 
portions are of welded-steel construction, and the 
fixed portion is provided with channel section guide 
rails at floor level in which the moving portion runs 
on rollers. The moving portion is withdrawn and 
replaced by a simple lever-actuated toggle. There 
is a test position between the in-service and fully- 
withdrawn ‘positions. This enables the circuit- 
breaker to be isolated for testing in conjunction 
with its automatic releases or protective relays. 
A number of units can be mounted together to 
form a switchboard and the units are then fully 
interlocked to prevent the possibility of incorrect 
operation. 

The *bus-bars are enclosed in a fabricated steel 
chamber, which is filled with solid compound, and 
are held in position by insulating barriers. To pre- 
vent leakage, or the formation of cavities, the com- 
pound expands or contracts against an air cushion. 
When duplicate ’bus-bars are used, these are arranged 
in separate chambers, which are mounted one above 
the other. The *bus-bars and the connections to 
the isolator sockets are copper laminations which 
are wrapped with insulating ta This tape is 
capable of withstanding the full « system voltage. 
The "bus-bars of adjacent units forming a switch- 
board, are connected by fish plates, so chat longi- 
tudinal ion and contraction are possible. 
The chambers are coupled by compound-filled muffs, 
and at the end are enclosed in compound-filled 
covers. The maximum “bus-bar current is 1,200 
amperes. The main connections between the fixed 
and moving portions are made through self-aligning 
plug and socket isolators, which are insulated with 
bakelised paper. The socket openings on the fixed 
portion are faced with felt rings, against which the 
moving portion presses so that dust, moisture and 
vermin are excluded. When the moving portion 
is withdrawn, the openings on the fixed portion 
are automatically closed by shutters. 

The current transformers are accommodated in 
an oil-filled or compound-filled chamber on the fixed 
portion, and the connections between their secon- 
daries and the moving portion are made through 
knife contacts, which are totally enclosed when the 
unit is in service. Metering current transformers 
can be accommodated on the moving portion, thus 
enabling them to be tested or changed with the 
minimum interruption of supply by utilising a spare 
moving portion. By incorporating a system of 
links in the moving portion it is also possible to 
short-circuit isolate and earth the transformers by 
the movement of a lever. They can, therefore, be 
tested and charged when in service. 

As will be seen from Figs. 15 and 16, the oil circuit 
breaker comprises a deep box-shaped fabricated- 
steel top plate, which carries the operating mech- 
anism, terminal bushings and contact system. It 
is fitted with a baffled vent to prevent the ejection 
of oil. The tank is of welded steel boiler plate. 
It is provided with insulating phase barriers and 
lining, the latter being spaced away from the walls, 
so that when the breaker operates, there is a layer 
of relatively undisturbed oil between the lining and 
the earthed metal. The joint between the tank 
and the top plate is made with a gasket, and they 
are connected by bolts. The operating mechanism 
is enclosed by the top plate and tank, so that it is 

from dust and moisture. Access to the 
interior of the breaker is obtained by raising the 
upper part clear of the tank by tackle or by a port- 
able lifting frame when the moving portion is in the 
withdrawn position. 

The contact bar for each phase is coupled through 
a separate pair of vertical bakelised strips to a 
horizontal steel crosshead. This crosshead works 
on a fixed vertical guide rod of phosphor-bronze, 
and is coupled through a system of straight 
line motion links to the manual or electrical operat- 
ing gear, which is bolted to the top plate. The 
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breaker is opened at the right speed by a compression 
spring, which is mounted on the guide rod working 
on the crosshead. At the end of the opening stroke, 
the moving contact system is brought to rest by oil 
dashpot buffers. Whether the circuit breaker is 
operated by hand or by solenoid, the mechanism 
is trip free. The fixed contacts are screwed and 
locked in position on threaded copper stalks, which 
are insulated by bakelised paper bushings. These 
bushings are secured to the top plate by shrunk-on 
metal tubes. On units of which the breaking capa- 
city exceeds 75,000 kVA, Deion grid eontacts are 
used, as shown on the right of Fig. 16, while on the 
smaller sizes either Deion grid contacts or plain con- 
tacts of the wedge and self-aligning spring type, as 
shown on the left of the same illustration, are fitted. 

When duplicate "bus-bars are provided, selection 
is effected either by plug changing or by oil-immersed 
switches. The former can only be effected “ off 
load,” and an interlock ensures that all the plugs 
of a set must be removed from one position before 
any can be inserted in the alternative position. 
Selector switches, which can be operated either “on” 
or “ off” load, are located in an oil-filled chamber 
on the moving portion. In the former case, the 
switches are of the make-before-break type, the 
change-over usually being effected in conjunction 
with a *bus-coupler oil switch which can be inter- 
locked with all the switches concerned. For off-load 
change-over, the switches are of the break-before- 
make type, and are arranged so that they can only 
be operated when the circuit-breaker is open. Full 
interlocks to ensure safe operation are provided 
on the switch. 

Messrs. Thos. Firth and John Brown, Limited, 
Atlas and Norfolk Works, Sheffield, 1, display a 
comprehensive range of their well-known steel 
products. The heavy side of these manufactures 
is represented by a large hollow-forged seamless 
boiler drum, cut away to show the interior, die 
blocks, a range of castings as used in the mining, 
quarrying, and associated industries, dredger buckets 
and rolled-steel bars. Various examples are sliown 
of the application of Nitralloy steels. The engineers’ 
tool department, described in ENGINEERING, vol. 
cxxxvii, page 665 (1934), is represented by a range of 
files, machine tools, “‘ Speedicut ” high-speed drills, 
Insto segmental saws, the Firth Hardometer 
testing machine, and so on. Several of these exhi- 
bits have been previously described in our columns. 
Messrs. Firth-Vickers Stainless Steel, Limited, 
Staybrite Works, Sheffield, display the corrosion 
and heat-resisting steels known as Staybrite and 
Firth stainless steel. The use of the former has 
recently been greatly extended, and it is now em- 
ployed extensively in all industries where cleanliness 
coupled with strength and immunity from corrosion 
are essential. Firth stainless steel is largely used 
for cutlery. These products are represented by 
bars of various sizes, sheets, forgings, castings, 
cold-rolled strip and drop stampings, while other 
forms of semi-fabricated material include wire, 
bolts, nuts, and screws as supplied to the Air 
Ministry and for industrial purposes generally. In 
addition, a range of domestic articles is on view. 

Messrs. Cellactite and British Uralite, Limited, 
Lincoln House, High Holborn, W.C.1, exhibit a 
full range of their various building, gas flue and 
ducting products. Cellactite asbestos protected 
metal in the form of roofing and roof ventilators 
is displayed in service sizes and applications. 
Other products shown are Uralstone_incorrodible 
flue pipes and fittings, Kinoloboard, Uralite, and 
Asbestote. The flue pipes and fittings are used as 
standard by many gas undertakings and makers of 
heating appliances, the examples shown including 
fume ducting, air-conditioning vents, and so on. 
Kinoloboard is a new boarding composed of asbestos 
and diatomaceous earth, and is a really fireproof 
product. Asbestone-asbestos cement is displayed 
in the form of flat and corrugated sheets, together 
with various sundries. 

The range of steel tubes shown by Messrs. Stewarts 
and Lloyds, Limited, King’s Buildings, Dean 
Stanley-street, Westminster, S.W.1, ranges from 
the smallest sizes to those of 54-in. bore, and includes 
large steel pipes for water, gas and sewage schemés, 
with a wide variety of joints suitable for the 
particular requirements of such mains. 


There is a good representation also of Johnson 
couplings and loose-flange joints, while a new 
wriggling model under pressure demonstrates 
the flexibility of the Victaulic joint. Samples of 
different protective coatings are shown illustrating 
the present-day practice of protection against 
corrosion. Modern requirements in steam-plant 
installations will increase interest in the Dawson 
joint. Samples both with and without flanges are 
exhibited. This joint has steadily increased in 
favour, and has now been adopted for steam at 
900 Ib. pressure and 930 deg. F. and for boiler 
feed water at 2,300 lb. pressure and 385 deg. F. 
Its special advantage is that it is an all-welded, 
and not merely a seam-welded, joint. The weld 
extends through the whole thickness of the pipe 
itself, and also penetrates into the internal nipple, 
making a joint as strong and as staunch as the pipes 
themselves. Valves and fittings are available to 
which pipes with Dawson joints can be welded direct, 
where it is expected that disconnection will only be 
infrequent. Poth plain and corrugated bends are 
shown, meeting the demands made by the increased 
attention paid to expansion asd ¢ontraction 
stresses. 

As usual, the stand of Messrs. The General Electric 
Company, Limited, Magnet House, Ki y, Lon- 
don, W.C.2, is designed to show what that concern 
is doing in the electric lighting, heating and power 
fields. As regards the first, a section of the stand 
is devoted to street lighting and includes examples 
of six lanterns which have been designed for use 
both with tungsten and mercury-vapour lamps. 
In addition, a model measuring 5 ft. by 2 ft. depicts 
an elaborate road system on which carriageways 
of various widths, cross roads, intersections, round- 
abouts, and side roads are represented. Model 
lamp standards are placed in the correct positions 
for lighting these various types of road. The new 
400-watt Osira luminescent lamp is also shown. 

In the heating section, there is a new cooker 
which has been specially designed for small house- 
holds, a bakelite electric fire, and other apparatus, 
such as hotplates, fan heaters and irons. Mention 
may also be made of the 4-cub. ft. and 64-cub. ft. 
Coldair refrigerators, which form part of the range 
of this type of apparatus made by the firm. Both 
these refrigerators are designed to give maximum 
food-storage capacity for minimum floor space, 
and ensure, it is claimed, quick freezing and econo- 
mical running, both in temperate and tropical 
climates. As regards general design, the cabinets 
are constructed of silver-finished sheet steel, which 
is finished on the outside in white enamel and is 
insulated by a 2-in. layer of moisture-proof insula- 
tion. ‘The interior is finished in vitreous porcelain. 
The compressor, which has a cylinder volume of 
2+23 cub. in., is of the single-cylinder, single-acting, 
splash-lubricated type, which is fitted with auto- 
matic suction and discharge valves and is belt- 
driven at a speed of 390 r.p.m. by a }-h.p. motor. 
This motor runs at 1,425 r.p.m., and has an average 
starting current of 9-5 amperes. It is automatically 
controlled by a thermostat, there being six freezing 
and three defrosting positions. A lamp is fitted 
in the interior, which lights when the door is opened. 
The liquid and gas lines are of solid-drawn copper 
tube, and the liquid receiver of solid-drawn steel 
tube. The condensers are cooled by forced draught 
so that no water connections are required. The 
refrigerant is sulphur dioxide, and the lubricating oil 
is of the special dehydrated low-freezing point 
type. The shelf area in the smaller model is 7-9 sq. 
ft., and in the larger 13-1 sq. ft. Silent running is 
assisted by a special form of unit mounting and by 
lining the interior with sound-absorbing material. 
A dial thermometer, giving the actual temperature 
of the food compartment, is fitted on the 6} cub. ft. 
model. 

An interesting feature in the power section is the 
direct-current steelworks motors, which have re- 
cently been introduced by the firm, These are made 
in outputs up to 200 h.p. and are intended for driving 
approach and tilting tables, screw-down gear, 
manipulators, pushers, flying and up-cut shears, 
reels, pilers and other auxiliaries. Examples of the 
5 h.p., 10 h.p., and 25 h.p. machines are being 
exhibited, and their general appearance will be 





gathered from Figs. 17 and 18, page 172. The 





range, however, includes eleven frame sizes, each 
of which complies fully with the dimensions and 
ratings standardised by the American Association 
of Iron and Steel Electrical Engineers, _ The 
machines, which can be shunt, series, or compound 
wound, are specially designed for quick starting, 
stopping and reversing, and are of particularly 
heavy construction to withstand sevcre service. 

The magnet frame is of cast steel and is split 
slightly above the horizontal centre line. When the 
capacity does not exceed 75 h.p., the two halves 
are hinged, as shown in Fig. 18. The top half can 
therefore be swung back far enough to allow the 
armature to be lifted vertically from the shell, In 
the larger sizes, the frames are split but not hinged. 
In all cases the two halves are secured by steel 
bolts. The, feet are cast integral with the frame 
and are located almost immediately below each 
bearing. The fixing holes are arranged symmetri- 
cally, so that the motor can be turned through 
180 deg. The main poles are built up of steel 
laminations and the shoes are formed in one with 
the pole itself. The commutating poles are of mild 
steel, and like the main poles, are bolted to the 
frame. The field coils are wound with asbestos- 
insulated wire or bare copper strip with asbestos 
between the turns. .The complete coil is insulated 
by mica paper wraps, which are held in positien by 
cotton tape followed by a final wrapping of asbestos 
tape. Vacuum impregnation in bitumen is carried 
out before the mica paper wraps are added and 
again after the insulation of the coil has been 
completed. The field coils are held in position by 
spring washers. The shunt fields are rated so that 
they can be left permanently connected to the supply 
whether the motor is running or not. This, it is 
claimed, ensures maximum torque on starting as 
the motor fields are maintained at full strength. 

The armature is built up of steel laminations. 
These are mounted on a steel hub, into which the 
shaft is pressed and keyed. ‘The windings are either 
of asbestos-covered wire or bare copper ,strip 
insulated with mica, The slots are insulated with 
moulded micanite and the end turns with flexible 
micanite. Movement of the coils, is prevented by 
bands which are placed at frequent intervals along 
the core and on the overhang. The completed 
armature is of small diameter and, its inertia. is 
unusually low., Starting, stopping, and reversing 
can, therefore, it is, claimed, be carried out in the 
minimum time, a point of special importance on 
Screw-down, gear, sideguards ,and, manipulator 
fingers. For these operations, it may, in fact, be 
desirable to use two small motors in tandem instead 
of one large machine. Other advantages resulting 
from low inertia are a reduction in the current 
peaks and energy consumption... A greater per- 
centage of the input is also available for useful 
working and the heating is reduced. 

The commutator is built on; the same hub as 
the armature, and the risers are solid with the bars, 
which are slotted to receive the armature windings. 
The brush holders are of the heavy-duty traction 
type, each holder being carried on two spindles. 
They are insulated from the spindles by moulded 
micanite tubes, which are protected from mechani- 
cal injury by seamless brass tubes. The spindles 
are fixed to the top half of the frame by steel 
clamps, a porcelain insulator, which is fitted close 
to the brush holder, serving as a, distance piece. 
This insulator also provides additional creeping 
surface. Easy access to the brush gear is provided 
through a hinged cover on the frame. The motors 
have large air gaps and exceptionally large overload 
capacities. 

The shaft is machined from 3 per cent. nickel 
steel and is carried in roller bearings of the cartridge 
type. The ordinary end thrust is taken up by a 
ring at each end of the armature., These rings 
secure the bearings in position and are bolted to 
the housing. True alignment is obtained by the 
clamping action of the frame on the housings, which 
are located in their correct, position by keys. Ter- 
minals are mounted on a brass plate and are enclosed 
in a steel box, which can be withdrawn, without 
dislocating the connections,, Dynamic braking can 
be employed. 

Fig. 19, page 172, illustrates a typical example 
of the wide range of alternating-current induction 








172 


motors for general industrial use, some of which 
are also being shown, This is of the totally- 
enclosed slip-ring type and is provided with internal 
slip rings so that a shaft extension can be arranged 
at both ends of the machine. Other patterns 
exhibited include the protected and totally- 
enclosed cowl-cooled squirrel-cage types. 

During the Fair a bright-annealing plant will be 
in operation on the stand. This comprises a 55-kW 
electric furnace with the necessary automatic 
temperature-control gear, Cambridge charge-tem- 
perature indicator, main switchgear and equipment 
for providing a suitable artificial atmosphere. 
Three pots, each with an effective loading space, 
48 in. deep by 24 in. in diameter, are being used in 
conjunction with the furnace. The latter is sunk 
flush with the ground to reproduce the usual 
working conditions, and the loaded pots which are 
used in the bright-annealing process will be handled 
by a Witton-Kramer overhead hoist with an electric 
lift and hand traverse. 

The electric-welding equipment exhibited by 
Messrs. Holden and Hunt, Limited, Cox’s-lane 
Works, Old Hill, Staffordshire, includes a 25 kVA 
continuous-stitch spot welder. This machine, as 
shown in Fig. 20, incorporates a self-contained 
1-h.p. motor, which drives the main shaft through a 
Texrope and clutch. The shaft, which is mounted 
in ball bearings, is connected to the welding head 
through an adjustable pressure spring and toggle 
gear, so that an extremely heavy pressure can, it is 
claimed, be exerted, Accurate timing is ensured 
by fitting an adjustable commutator on the clutch 
shaft and connecting this with a heavy-duty con- 
tactor in the main circuit. The clutch itself is 
operated by a pedal, so that either single or con- 
tinuous stitch welding can be carried out. The 
motor can either be of the single-speed type, in 
which case up to 180 spots can be made per minute, 
or of the four-pole, change-speed type in which 
case the range is from 34 welds to 200 welds per 
minute. With the latter type of motor the controls 
employed are of the press-button type. The elec- 
trode arms supplied for use with this machine vary 


in type according to the nature of the work and | Fies. 17 anp 18. 
With all lengths | Moror ; 


in length from 12 in. to 24 in. 
of arm the opening of the welding gap can be 
varied by fractions of an inch, and a gap opening 
lever gear is fitted to give an opening of 2 in., so 
that flanged work or jigs can be moved over the 
electrodes. As in other machines made by this 
firm, the frame is of cast iron and completely 
encloses the high-tension parts. The levers are of 
cast-steel and are protected from all risk of shock. 
Even during welding, all parts can, we understand, 
be handled with impunity. Control is entirely from 
the pedal, the operator being seated. In addition 
to the 25-kVA model, the same type of machine is 
supplied in capacities of 10 kVA, 15 kVA and 
40 kVA. 

The firm are also exhibiting examples of their 
heavy-duty spot welding machines, details of which 
were given in our account of last year’s Fair. These 
are made in capacities up to 50 kVA, and in their 
design use is also made of toggle gear, so that an 
extremely heavy pressure is exerted on the weld. 
Owing to the increased speed, it is claimed that no 
timing gear is necessary for the weld, as this is 
done almost instantaneously. The machines have 
a wekling capacity from the thinnest sheet up to 
+ in, added thickness in mild steel, and are fitted 
with four or six-way heating boxes to cover this 
range. The equipment also includes an automatic 
trip switch. The renewable contacts are made from 
non-arcing metal. Control is entirely by pedal, so 
that the operator's hands are free. 

A number of the firm’s butt‘ welders are being 
shown. These include one whith is built almost 
entirely of aluminium. Its weght does not, there- 
fore, exceed 60 Ib., so that it is extremely portable 
and as its capacity does not exceed 1} kVA it can 
safely be plugged into a standard wall socket. The 
larger sizes of machine, up to 30 kW, are water- 
cooled throughout and the upsetting pressure is 
applied by one eccentric cam, which acts in direct 
line with the work being welded. The control is 
semi-automatic, a pedal being used to operate a 
contactor. This carries the full welding current 
and is automatically cut out when the weld reaches 
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Fie. 18. 
DIRECT-CURRENT STEELWORKS 
Messrs. THe GENERAL ELECTRIC 
Company, LiMrrep. 
la pre-determined position, Six heating speeds are 
| provided and these cover the full operating range 
of the machine. 

Mesars. A. FE. Morrison and Son, Limited, Bruns- 
wick Works, South Wigston, Leicester, are exhibit- 
ing three examples of their 10/12 cwt. electric 
vehicle chassis. One of these consists of the chassis 
alone and is fully stripped for exhibition purposes, 
while the other two are equipped, respectively, 
with baker's and milk-delivery bodies. Full par- 
ticulars of the design of these vehicles were given 
on page 24, ante. In addition, the firm are showing 
one of their 20-cwt. delivery vans, which is suitable 
for laundry work or general purposes.. A view of this 
van appears in Fig. 24, while its design will be clear 
|from Figs. 21 and 22, on the opposite page. The 
chassis consists of a riveted frame which is made up 
of pressed-steel members and corner plates with cross 
|members at suitable points. Spring slippers are 
| riveted to the frame. The front axle is a heavy 
| molybdenum-steel stamping, which is carried in 
| Timken taper-roller bearings in forged-steel hubs. 
| The rear axle is of the Scott weldless type and carries 

a four-star differential and reduction gear as a com- 
plete unit. This unit can easily be withdrawn 
without removing the axle. Taper-roller bearings 
are used throughout and are easily adjustable, those 
carrying the wheel hubs being housed in the axle 
casing, so that the road shafts, which are of heat- 
| treated nickel-chrome steel, do not support the 
| weight of the vehicle. The crown and bevel gears 
|are of the skew type and there is a helical second 
| reduction gear, the thrust of which is in opposition 
| to the bevel wheel thrust. Three alternatives ratios, 
giving speeds of about 11 to 12, 15 to 16 and 17 to 
18 m.p.h., can therefore be obtained. The drive is 
through Spicer needle-roller universal joints. These 
are coupled through steel tubing, the complete 
assembly being dynamically balanced to twice 
normal speeds. 

The vehicle is fitted with a 4}-h.p. motor, which 
has been specially designed for this class of work 
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Fie. 19. Sim-Rive Inpuction Moron; Messrs. 
Tue GENERAL Exvecrric Company, LimITep. 
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20. Continvous-Stitch Spot WELDER; 
Messrs. Hotpen anp Hunt, Luwrep. 


and is provided with Class B insulation. It runs 
at 2,000 r.p.m. and is supplied with direct current 
from a 30-cell battery with a capacity of 162 ampere 
hours at the five-hour discharge rate. One of the 
most interesting features of the vehicle is the 
delayed-action system of foot control, a diagram of 
which appears in Fig, 23. From this it will be 
seen that there are three contactors, a, a, and as, 
the operation of which is controlled by a pneumatic 
pedal b. These contactors cut in or cut out the 
series resistance c. When the pedal is depressed 
the first contactor coil is excited and the motor 
is connected to the battery through the whole of 
the series resistance. Further depression of the 
pedal causes the second contactor to operate, so 
that half the resistance is short-circuited, while 
continued action brings in the third contactor and 
short-circuits the whole of the resistance 
that the motor is connected directly across the 
battery. The pedal is fitted with an air dash pot 
delay, so that an acceleration period of 5 seconds is 
obtained and undue stresses either on the motor 
or on the transmission system are prevented. An 
additional advantage claimed for this arrangement 
is that the pedal returns instantaneously to its 
off position directly the foot is removed from it. 
Driving is therefore similar to that of a petrol 
vehicle with the added benefit that no gear chang- 
ing is necessary. As will be seen from Fig. 24, 
access to the controlling mechanism is obtainable 
through a removable panel on the front of the 
vehicle. 
| The vehicle is fitted with a full equipment of 
‘head lamps, side lamps and rear lamps, as well as 
| with a trafficator and speedometer with mileage 
lrecorder. The lamps are supplied from the traction 
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Fig. 24. 
Fies. 21 To 24. 20-Cwr. Evecrric Detivery Van; Messrs. A. E. Morrison anp Sons, Limrrep. 


battery through a separate circuit and fuse, and 
are controlled by a three-way main switch. The 
latter is provided with a contactor coil which is 
wired through a detachable key switch. Brakes 
of the Lockheed hydraulic pattern are fitted on 
all four wheels and are cperated by a pedal. In 
addition there is a parking brake which is fitted on 
the rear wheels only. 

The stand arranged by Messrs. The Metropolitan- 
Vickers Electrical Company, Limited, Trafford Park, 
Manchester, 17, at Castle Bromwich, is designed to 
show the varied range of products manufactured by 
the meter department of that firm. The exhibits 
include indicating instruments of the moving-iron, 
dynamometer and induction types, and of the 
round, edgewise, sector and controller patterns, from 
2} in. to 24 in. in diameter. The portable sub- 
standard and laboratory instruments have been 
designed to meet the requirements for testing laid 
down in the Electricity Supply (Meters) Act, 1936. 
Their movements are fully shielded and the magnets 
are of specially aged cobalt steel. The cases are of 
polished teak with removable hinged lids and 
leather carrying handles. The accuracy of the sub- 
standard instruments is guaranteed to comply with 
British Standard Specification No. 89. 

Fig. 25, Plate XI, illustrates a polyphase meter- 





testing equipment for testing and adjusting single- 
phase and polyphase meters up to 1,000 amperes at 
500 volts. This equipment, which has a capacity of 
2 kVA, comprises load transformers and control gear 
for supplying a three-phase variable-current circuit, 
a three-phase variable-voltage circuit (the pressure 
on each phase being separately adjustable) and a 
set of three three-phase fixed-current circuits for 
operating starting-current tests. As will be seen, 
the apparatus is mounted on a strong welded-steel 
structure, the lower part of which forms a bench 
with a hardwood top for carrying the portable sub- 
standards. The ends of the structure are closed by 
sheet-steel panels and that part of the front which 
is not occupied by the three control panels, while 
an expanded-metal screen provides for ventilation 
at the back. Switchboard pattern measuring 
instruments are arranged on a hinged metal panel 
at one end of the main structure. The control 
panels which carry the switches, fuses, selectors, etc., 
are of black enamelled ebony Sindanyo. The 
phase shifter can be connected by a plug and 
socket at either end of the main structure. 

A notable exhibit in the relay section is a new 
design of induction-type over-eurrent relay, in 
which the inertia, and consequently the overswing, 


|} are reduced to very low values by the use of a 
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particularly light-weight movement. The result, it 
is claimed, is that the discriminative operation is 
better than that of any relay hitherto available. 
The relay itself, which is illustrated in Fig. 26, 
Plate XI, operates on the Ferraris’ principle, a 
pivoted aluminium disc being arranged to rotate 
between the poles of two electro-magnets. The disc 
spindle carries a moving contact which bridges two 
fixed contacts when the disc is rotated sufficiently. 
A spiral spring is used to return the disc to its re-set 
position. Compensation for the increasing torque 
of the spring, as its deflection increases, is given by 
graduated slots, which are cut in the dise periphery. 
The damping is provided by a permanent magnet. 

The upper electro-magnet has two windings, ot 
which one, the primary, with tappings, is connected 
to a current transformer in the line to be protected. 
The tappings are connected to a plug-setting bridge. 
so that the number of primary turns in use, and 
consequently the relay settings, can be varied. The 
secondary winding is energised by electro-magnetic 
induction from the primary and is connected to the 
primary winding of a small saturable transformer. 
This transformer is mounted on the relay element, 
the secondary circuit of which energises the lower 
electro-magnet. By this means the leakage flux 
from the upper electro-magnet and the flux produced 
by the lower, are displaced sufficiently in phase to 
provide the sliding field necessary to cause rotation 
of the disc. The iron circuits of the upper electro- 
magnet and of the savurable transformer, previously 
mentioned, are so designed that the total flux 
generated is limited, and beyond a given value of 
primary current there is no appreciable increase in 
relay torque. This results in a flattening of the 
time-current characteristic curve to a definite 
minimum time value. 

The plug-setting bridge is of the standard Metro- 
vick pattern and the tap position may be changed 
on load without the use of a spare plug. The relay 
is provided with a flag indicator of the mechanically- 
de-latched type. The relay time setting can be 
adjusted simply and quickly by means of a large 
setting disc that is connected directly to a stop 
which regulates the travel of the contact. This 
direct. coupling avoids the possibility of incorrect 
time grading arising from backlash, which is, to 
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some extent, inherent in gear transmissions. The | two compression and one scraper ring in the head, 
unusual length of the time scale (approximately | and a second scraper ring, low down, on the skirt. 
2} in.) enables the time settings to be very accurately |The connecting rods are Hiduminium forgings of 
adjusted. As the inertia of the moving parts is| heavy section with white-metal bearings in steel 
small, the amount of disc over-travel is also low. | shells, ground to ensure a perfect fit on the rod. 
This combination of accurate setting and absence |The crankshaft is a large-diameter steel forging, 
of over-travel results, it is claimed, in highly dis-| and is carried in five plain bearings with a ball- 
criminative operation. There is also freedom from | thrust bearing at the front end. A spinner is 
false operation. For instance, even with the relay | fitted, and the airscrew boss is of a pattern simplify- 
contacts separated by only 0-05 in., false operation | ing the removal of the airscrew. All the auxiliary 
cannot be caused by shaking or vibration, such as | drives are provided by gearing from the rear end. A 
may be prevalent when the relay is mounted on a | dog is fitted to the crankshaft for an electric starter. 
switch cubicle. Correct operation is thus, it is |The camshaft is carried in five plain bearings in the 
pointed out, ensured under adverse conditions. | crankcase, and is driven through a single chain of 
This relay is produced in two patterns, which | spur gears. 
only differ in that one has a directional character- The carburettor, clearly visible in the illustration, 
istic. The time-current curves of both are similar} ij, 4 (Claudel-Hobson downdraught model with 
to those of the corresponding previous types so that independent altitude control. The induction mani- 
they can be adopted without interfering with the | fold, also visible in the figure, is a single alloy 
time grading schemes on existing installations. | casting held by eight bolts located in insets in the 
Finally, mention may be made of the firm’s| eylinder heads. A flame trap is fitted so that warm 
automatic voltage regulators. One of these, the | air from inside the cowling is used. Ignition is by 
Type UP, has been designed for use in connection | two B.T.-H. magnetos of the spigot type, one having 
with any shunt-wound exciter or generator for | gn impulse starter. Two sparking plugs are fitted 
which the maximum field current does not exceed | jn each head. The lubricating oil pump is of the 
10 amperes, provided that the resistance required triple oscillating-piston type, and is carried at the | 
in the regulator is not more than 50 ohms, and/rear of the crankcase, Oil filters are provided 
that the power to be dissipated continuously in| integral with the pump. The pressure filter 
the regulator is not more than 100 watts. The | consists of a number of conical elements with a 
other ve automatic voltage regulator is guaranteed | common outlet from the tube on which they are 
to maintain constant voltage within 1} per cent. | fitted, while the suction filters are of the barrel | 
from no load to full load and to be capable of con- | type. The oil-pressure gauge connection is taken | 
trolling several machines operating in parallel. | off the pump body on the pressure side. All oil is 
Although, in the past, motor vehicles have occa- | filtered before entering the engine and again before 
sionally been exhibited at the Fair, we do not/| return to the tanks. All engines are supplied with 
recall any aeronautical exhibits, with the exception | resilient beater feet with rubber bushes. A cylinder- 
of a limited number of instruments suitable for use | cooling chute and baffle plate are fitted as standard | 
on aeroplanes, The exhibit this year of Messrs. | equipment, and detachable inspection panels are 
Blackburn Aircraft, Limited, Brough, East York-| provided to facilitate the removal of the sparking 
shire, is therefore somewhat of a novelty, and is| plugs. A B.T.-H. inertia starter is fitted, driven 
likely to attract considerable attention. The two by a small electric motor driving the engine through 
engines, the 90-h.p. Cirrus Minor, and the 150-h.p.|a reduction gear. On pressing the starter button, 
Cirrus Major, have actually been on the market for | the starter speeds up and automatically engages with 
some time. We described an early 60-h.p. Cirrus|the crankshaft at a pre-determined speed. A 
engine in ENGINEERING, vol. cxix, page 572 (1925), | flywheel is fitted to smooth out the action. A 
and the two engines exhibited at the Fair have been | 60-watt 12-volt to 14-volt generator is located at the 
developed from this model The 90-h.p. and 150-h.p. | rear of the crankcase, and is driven through bevel 
engines are generally similar in design, and it will | gearing off one magneto gear. An Amal fuel pump 
therefore be sufficient to deal with only one of them. | is fitted to the crankcase at the rear and driven off 
The Cirrus Major engine is illustrated in Fig. 27,| the camshaft. The fuel consumption is 6} gallons 
Plate XI, from which it will be seen that it is of |to 7 gallons per hour at a cruising speed of 2,150 
the line-ahead inverted-cylinder type. There are | r.p.m., to 2,200 r.p.m., and 11 gallons at themaximum 
four cylinders with a bore of 120 mm., the piston | speed of 2,450 r.p.m. The oil consumption is 
stroke being 140 mm. The capacity is 6,330 c.c.,| 1 pint to 2 pints per hour. The engine weighs 
the compression ratio is 5-8 to 1, and the engine | 325 lb. without the generator and starter. 
develops 138 brake horse-power at 2,200 r.p.m.,| The problem of the transmission of power through 
rising to the maximum output of 150 brake horse- angles, particularly where constant velocity is 
power at 2,450 r.p.m. The cylinders are designed | desirable or necessary, has been the subject of study 
to dispense with the usual long stud to the cylinder | and experimental work for a number of years, and 
head. They are machined all over from a high-class | added importance has recently been given to the 
steel ingot, and are located in the crankcase by | question by the increasing employment of front- 
large spigot and four short studs. There is thus | wheel or four-wheel drive, and the possibility of the 
no danger of uneven pulling down of the cylinder | wider adoption of independ int rear-wheel springing 
heads. The latter — of “Y” alloy, and are! on cars. As is well known, with the usual universal 
detachable, being spigoted on the cylinders and joint the fluctuations in the angular velocity of 
secured by 12 equally-distributed studs. The the driven shaft may vary from about 7 per cent. 
heads form one-half of the valve gear-box, and are | with an angle between the shafts of 15 deg. to as 
fitted with electron covers which form an oil bath | much as 54 per cent. with an angle of 40 deg. Such 
ree pr nema roe form of the indue- | variations are very undesirable in the applications 
wired my ports provides a wide air passage | mentioned, and great interest will therefore probably 
over the head to assist in cooling. The valves are | be taken in the Tracta coupling, shown by Messrs. 
operated by the camshaft through double ball-ended | Bendix, Limited, Tyseley, Birmingham, and illus- 














seen from the latter figure that one of these joints 
is spigoted and the other slotted. When assembled, 
each joint is held by a fork formed on the ends of 
the driving and driven shafts, respectively. The 
fork jaws are closed in, usually to 120 deg., to 
keep the joints in place after assembly. The joints 
are spherically shaped, with the outer ends flattened 
to reduce the overall coupling dimensions. They 
are grooved, as shown in Fig. 28, to fit the inner 
diameter of the forks, so that each joint rotates 
freely about its fork centre. A flat is milled on 
the fork groove of each joint to facilitate its easy 
assembly into the fork. The external parts com- 
pleting the coupling vary according to the particular 
application. In Fig. 35 the coupling is shown 
diagrammatically with a spherical housing e, e, 
It will be noted from this figure that the conditions 
required to give a constant velocity, already referred 
to, are fulfilled, since the axes of the two shafts 
always meet at the point o irrespective of the 
angle, the turning centres c and d are spaced equi- 
distant from the centre of the coupling and its 
sphere, and the drive is maintained through the 
spigot and slot of the joints a and 6 in a common 
plane which is constantly perpendicular to the 
transmitting plane of the forks f and f,. This 
coupling has been applied for some time to four- 
wheel drive and independently-sprung vehicles, 
submarine torpedo-tube operating gear, armoured- 
ear and tank-gun turrets, and various control 
systems, with entire satisfaction. Examples are 


|shown on the firm’s stand of couplings for shafts 


varying from 30 mm. to 100 mm. diameter, together 
with various examples of its application. The firm 
are also showing their well-known Bendix brakes 
and controls. 


As in former years, the firm of Messrs. Alfred 
Herbert, Limited, Coventry, occupy two stands, 
one being devoted to an exhibit of the Atritor coal 
pulveriser firing small forge furnaces, and the other 
to engineer’s small tools. The Atritor pulveriser 
has been previously described in our columns, and 
is now well-known. In the particular application 
shown, the pulveriser is exhibited firing two fur- 
naces on the independent feeder system. This 
system is intended for firing furnaces which are 
widely scattered and are working spasmodically, 
so that the variation in the total fuel requirements 
is considerable. The Atritor is placed in a central 
position, so that the pulverised coal delivery pipe 
lines radiate to the various furnaces. The amount 
of coal and air delivered to each furnace can be 
accurately controlled, and it is claimed that there 
is a saving of 25 per cent. in fuel by this method, 
as compared with hand-fired furnaces, while the 
quality of the product from the furnace is stated 
to be greatly improved. 

We have also described a number of the small 
tools shown on the firm’s second stand, such as the 
Tangel die head, dealt with in ENGINEERING, vo!. 
exli, page 227 (1936). We have, however, not pre- 
viously described the adjustable drawing die box 
illustrated in Fig. 30, Plate XI. This die box in- 
corporates Ardoloy-tipped tools, this being a high- 
speed cutting alloy, made by Messrs. The British 
Thomson-Houston Company, which permits the 
use of cutting speeds from four to six times faster 
than those normally used with high-speed tools. 
The design of the dies and the method of holding 
them in the box ensures sharp square corners, which 
are seldom possible when using solid dies. The dies 
are always square with the face of the die box and 
with each other, so that there is no possibility of 





push rods and rocking levers, and the tappets are | trated in Figs. 28 and 29, Plate XI, and Fig. 35, 
m one piece, passing through Duralumin guides. | nave 175. The design of this joint is based on 
The whole of the valve rocker mechanism is enclosed. | the fact that the conditions necessary for a coupling | 
lhe valve clearances are easily adjusted by means or system of joints to transmit a rotary movement | 
of an adjustable ball cup in the roeker. Instead of | a¢ constant angular velocity are that the axes | 
a hardened pad on the latter, a ball is fitted in the | of the two shafts should always meet at a given | 
cup-ended rocker, and a flat on the ball makes | point, that the two halves of the coupling should | 
contact with the valve stem. The ball, being free | be symmetrical to the plane bisecting the angle | 
to turn in its housing, offers a constant large wearing | formed by the two shafts, and that the halves | 
surface, while the flat maintains correct relative | of the coupling should also be perpendicular to 
position on the valve stem and eliminates all wear. | the plane made by the axes of the two shaits. 
The crankease is an aluminium-alloy casting with | ‘The components “of the coupling are shown | 
all the pressure oilways formed in the casing. The | separately and assembled in Figs 28 and 29, | 
cover has lifting eyes attached, as shown in the while the principle of the coupling is shown in 
ayue. Fig. 35. The load-transmission parts of the coupling 

The pistons are of “ Y” alloy, of the full skirt | ponsist of two joints, marked a and b in Fig. 36, | 
type, with a fully-floating gudgeon pin. There are|and shown in the centre in Fig. 28. It will be 


fins being left on the corners of the drawn material. 
In the smallest die boxes, the dies are adjusted by 
hardened set-screws, while in the larger sizes, one 
of which is illustrated, they are located by hardened 
and ground tenons. Each die has micrometer 
adjustment by hardened steel set-screws, as shown, 
there being one set-screw at the end and one at the 
side of each die. The die boxes are made of nickel- 
chrome steel, and can be supplied for squares and 
rectangles in five sizes, the smallest size ranging 
from 0 to 5 mm., and the largest size from 0 to 1 in. 
A hexagonal model is available giving up to 0-709 in. 
across the flats. On all but the smallest die boxes, 
arrangements are made for water-cooling, which 
greatly prolongs the life of the dies. The main 
advantages claimed for the die boxes are the adjust- 
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ability of the dies, which enables one box to deal 
with a wide range of sizes, the long life afforded by 
the Ardoloy tips, and the fact that when eventually 
the dies show signs of wear, they can be relapped to 
shape and adjusted to the required capacity of the 
die boxes. 

The representative display of presses shown by 
Messrs. Taylor and Challen, Limited, Derwent 
Works, Birmingham, 19, includes an automatic 
notching press specially developed for cutting the 
teeth in chain wheels and sprockets for bicycles, 
a small automatic coining press, a 70-ton friction 
serew press, a 40-ton gearcd open-front press, a 
press for the production of cored articles and an 
automatic notching press for the production of 
small stator stampings. The notching press for 
bicycle chain wheels and sprockets is illustrated in 
Fig. 31, Plate XII. This press is a high-speed 
machine, running at 300 r.p.m. when notching large 
chain wheels. The speed is reduced for small 
wheels, on which the angular movement from tooth 
to tooth is greater. The dividing gear follows the 
standard practice in use on the firm’s armature 
dise notching presses, and works by a friction band 
with a positive locating bolt, as in the high-speed 
press made by the firm, described in ENnGiInvEr- 
ine, vol. cxxvii, page 195 (1929). The press is 
provided with an automatic high-speed brake and 
the firm’s standard key clutch. The main feature 
of the design is that the saddle which carries the 
dividing spindle and the work, clearly visible in 
the illustration, is fed forward after a complete 
revolution of the spindle. On the first revolution 
of the spindle, the punch cuts out a tooth at each 
stroke, while on the second and third revolutions 
it shaves each tooth, thus ensuring a proper finish 
to the teeth. Two revolutions only are sometimes 
sufficient. After the second or third revolution, 
as the case may be, the press stops automatically 




















Fie. 37. 1-H.P. Two-Stroxe Prtrot ENGINE ; 
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LIMITED. 


and the saddle is brought back to its initial position, 
ready for the next wheel or sprocket. 

The small automatic coining press shown by the 
firm is illustrated in Fig. 32, Plate XII. This press 
is suitable for the production of coins and medals up 
to a maximum of } in., and is a high-speed machine, 
working satisfactorily at production rates up to 
140 pieces per minute. The mechanism and leading 
features of the press are similar to those on the 
firm’s larger models of the same type. The pressure 
is applied through a crank and toggle mechanism 
which gives motion to the slide carrying the top 
die. The crankshaft is of forged steel, and is 
carried in bearings at the back of the frame casting. 
The frame is a one-piece casting -of special iron. 
A flywheel of large diameter is carried on the 
crankshaft, which drives the press through a 
clutch of the firm’s well-known key type, specially 
designed for this type of work. Fast and loose 
pulleys with striking gear are provided. The 
principal parts of the toggle mechanism are of 
steel, and the knuckle joints themselves have 
steclings of special steel, hardened and ground. 
The housing for the topmost of these steelings is 
carried by two helical springs on the top of the 
frame. The lower die is held in a block capable 
of vertical movement for the purpose of extracting 
the finished coin out of the collar. Both dies can 
be adjusted by wedges to give the correct degree 
of pressure. The firm’s patented trip mechanism 
is fitted to the feeding mechanism, which consists 
of opening and closing fingers. Where there is no 
coin between the fingers, for any reason, these 
strike the end of a catch lever, which releases the 
clutch, so that the press is stopped before the die 
has descended. a feature giving a great saving in 
coining dies. The 70-ton friction screw press 
exhibited was described in ENGINEERING, vol. 
exliii, page 169 (1937). 

Messrs. Greenwood and Batley, Limited, Albion 
Works, Leeds, are exhibiting a complete screw- 
making plant under working conditions, showing 
the manufacture of bolts and screws from the 
stock to the finished product by the coldbeading 
process. The automatic two-spindle unit tapping 
machine illustrated in Fig. 33, Plate XII, also 
forms part of their exhibit. This machine, which is 
entirely automatic in operation, will tap hexagon, 
square, or round nuts of any size from 4 in. to 1 in. 
inclusive. The only attention required is to fill the 
hopper, shown on the right, with blanks, and to 
remove the tapped nuts as the receptacles become 
full; Five or six double-spindle machines can 
therefore be tended by one operator. ‘The nuts in 
the hopper are stirred by a rotating finger and fed 
into a chute which leads down to the tap. The 
latter is advanced to the work by means of a cam, 


but before tapping begins on any nut, it is tested 
| by a plunger which normally passes through the 
}hole. If a defective nut be present, the plunger 
| immediately operates a coupling and stops the 
spindle concerned. Having passed the plunger, 
the nut is held by cam-operated gripping jaws until 
the threaded portion of the tap has passed through 
it. It is then released, and is withdrawn on the 
shank of the tap, from whence, on reaching a 
cranked portion, it is thrown off by centrifugal 
force, caught in the surrounding casing, and de- 
livered into the receiving box. The tapping head 
is arranged to hinge open for the changing of taps, 
and when closed, it is securely located on the coned 
part by a suitable collar. The cams which provided 
the reciprocating motion embody a slipping clutch 
which is capable of fine adjustment, and which, 
having slipped, will not drive again until the moving 
member has completed a revolution. This device 
prevents the tap being advanced when a faulty 
nut has obstructed the plunger, and enables the 
pressure on the slipping members to be varied. When 
performing heavier or lighter work means are pro- 
| vided to ensure that one spindle shall advance as 
the other is withdrawn, thus minimising the power 
required. If the reciprocating action of the tapping 
head has been stopped on account of the testing 
plunger having engaged a defective nut, the tapping 
mechanism ‘will restart automatically, and at the 
correct time relative to the other spindle, on the 
obstruction being removed. To change, from one 
size of nut to another, the hopper cover is removed 
and the guides are repl ced by others giving a larger 
or smaller width of chute. A nut of different thick- 
ness is accommodated by using different spacing 
washers between the hopper and hopper cover. 
In passing over the tap, the nuts are guided into 
suitable tubes, and these tubes are also readily 
interchangeable with others having a bore to suit 
the particular type of nut. To obtain a different 
pitch, the cam is replaced by another giving the 
appropriate lead to the tap. The machine may be 
used with the two spindles tapping different sizes of 
nuts. The model illustrated is equipped with 
self-contained motor drive, but the machine can also 
be supplied with a two-speed cone pulley and 
countershaft. 

Among the exhibits at the last Fair, we described 
a 35-ton inclinable press, shown by Messrs. F. J. 
Edwards, Limited, 359-361, Euston-road, N.W.1. 
This press, which was described in ENGINEERING, 
vol. cxliii, page 175 (1937), is again being exhibited, 
together with a very complete range of sheet-metal 
working machinery, such as guillotines, shearing 
machines, forming and bending machines, rollers, 
and so on. Among these exhibits, we have selected 
the universal shearing machine, shown in Fig. 34, 
Plate XII, for illustration. This machine has a 30-in. 
gap and wil! cut up to No. 14 gauge mild steel. It 
will cut straight or irregular shapes on the inside or 
outside of the sheet, and previous piercing or drilling 
is unnecessary, in the case of inside shapes, to start 
the cutter. The machine does not nibble, but cuts 
clean without a burr, so that no finishing is required. 
In addition, there is no self-feeding tendency, so 
that the machine ceases to cut precisely where the 
operator wishes it to do so. The driving motor, 
which is mounted on a bracket attached to the back 
of the main column, is of } h.p. and runs at 
2,800 r.p.m. The drive is by means of a belt to 
the spindle, which runs on ball bearings. The 
spindle runs at approximately 1,600 r.p.m. An 
eccentric at the front end of this spindle recipro- 
cates the bottom cutter, the top blade remaining 
stationary. This arrangement enables the shearing 
line to be followed very easily. Actually, the 
bottom cutter is mounted at the centre of a rocking 
arm, one end of this arm being pivoted on a hinge- 
pin, and the other being pinned to the upper end 
of a lever embracing the eccentric. The top cutter 
is mounted in a slide, which can be raised or lowered 
by means of the hand lever, visible on the end of 
the upper arm of the machine. To cut internal 
shapes, the top blade is raised by means of the 
lever, the sheet inserted, and the blade then brought 
down to pierce the sheet at the desired starting 
point, when the cutting can at once proceed. The 
bottom cutter is adjustable for height by means of 
a set screw and lock nut in the rocking arm. Both 
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blades can be quickly removed for regrinding. 
There is no clutch fitted to the machine, starting | 
and stopping being effected by an electric switch 
mounted on the side. The frame of the machine is 
of cast-iron, and is of box form to give ample 
rigidity. The weight of the machine is given as 
approximately 700 Ib, 

A small portable petrol-electric set, which can be 
employed for a wide variety of purposes, is shown 





by Messrs. The Tarpen Engineering Company, | 
Limited, Balfour House, Finsbury Pavement, | 
London, E.C.2. Due to its very light weight, this 





set, which is illustrated in Fig. 36, page 175, can, if 
necessary, be wheeled about by a child without | 
difficulty, but what is perhaps more important is | 
that the same feature enables it to be wheeled over | 
very rough ground or mancwuvred into awkward | 
positions. It is claimed that the set will be found | 
useful on an estate, in conjunction with electric 
toola, for such work as hedge-cutting, grass cutting, 
and sheep clipping, and also for such purposes as 
pumping, spraying and stable or outhouse lighting. 
As will be clear from the illustration, the set consists 
of a generator direct-coupled to a petrol engine, the 
drive from the engine being through a flexible 
coupling. The engine is a single-cylinder model 
operating on the two-stroke cycle, It is air-cooled, 
the air being forced over the cylinder cooling fins, 
by the fan visible in the illustration, through suitable 
vowling. A detachable head is provided, and the | 
engine is fitted with a flywheel magneto and a 
sensitive electrically-operated governor. The spark- 
ing plug is located in a readily-accessible position 
it one end of the cowl over the cylinder. A rope | 
starter pulley is combined with the flywheel. Petroil 
lubrication is employed. The generator is a direct- 
current unit delivering 400 watts at 110 volts, and 
is supplied with a power take-off socket, plug and 
switch. The armature is dynamically balanced, 
and the whole unit is completely waterproof. The 
casing on which the engine and generator are 
mounted forms the silencer for the former, and is 
mounted on rubber-tyred wheels as shown. A foot 
is provided at one end of the casing, and the handle | 
for wheeling the set about is entirely of metal. The 
fuel tank holds 1 gallon. Mode ls of 1 kW and | 
2 kW capacity are also available. 

The same firm are exhibiting the industrial engine 
illustrated in Fig. 37, page 175. This engine is also 
a single-cylinder unit operating on the two-stroke 
cyele, The cylinder bore and piston stroke are 
both 50 mm., and the engine is capable of developing 
1 h.p. at 2,500 r.p.m. The cylinder is made of close- 
grained cast-iron, and is fitted with a detachable 
head, machined all over. The crankcase is of 
aluminium, with long self-lubricating main bearings 
on each side. The piston is of cast-iron and is pro- 
vided with two rings. The connecting rod is a 
nickel-chrome stamping, heat treated and ground, 
and is fitted with roller bearings at the big-end, and | 
a phosphor-bronze bush at the small end. The 
erankshaft is a nickel-steel stamping, also heat | 
treated and ground. As in the case of the portable 
set described, the engine is fitted with a flywheel 
magneto, totally enclosed to protect it from dirt or 
dust, and petroil lubrication is again employed. 
The weight of the engine is 24 Ib. An alternative 
mode] is available with the engine mounted on an 
aluminium pedestal and forming a self-contained 
unit complete with fuel tank, cooling system, and 
governor. The cooling system consists of a fan 
cast integrally with the flywheel in conjunction with 
» cast-aluminium cowl to direct the air round the 
cylinder fins. The fuel tank is of approximately 
} gallon capacity, and is a one-piece aluminium 
casting. 

The International Refrigerator Company, Limited, 
169, Regent-street, London, W.1, are exhibiting a 
complete range of the electric refrigerators con- 
structed by Messrs. The British Thomson-Houston 
Company, Limited, Rugby. These include the latest 
domestic model, which is illustrated in Figs. 38 and 
39, and has a food storage space of 3-4 cub. ft. 
Externally, the refrigerator consists of an all-steel 
cabinet, which is made up of heavy gauge pressings. 
There is only one joint, which is electrically welded 
by a special process. In this way, it is craimed, great 
strength and durability are obtained. The inner 


liners are also of heavy gauge steel, which 
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il c ‘exameznc” #2 Oil pump and sucks oil from the sump é, 
soy 7 ; subsequently forcing it round the main 
are acetylene-welded in one piece. They have} piston and bearings back to the starting point. 


rounded corners, and no seams or crevices in which 
foreign matter can collect. They are finished with 
vitreous enamel which is fused at a temperature of 
860 deg. C. The vegetable container, which is in 
the lower part of the refrigerating space, is of 
similar construction. The door is provided with a 
heat-proof sealing gasket, and special care has been 
taken in the design of the hinges and handles. In 
the model illustrated the refrigerating unit is 
mounted in the base of the cabinet and is hermetic- 
ally sealed so that no maintenance or oiling is 
required. There are no belts to adjust and the 
motor is protected against overloads by a cut-out. 
It is also claimed that it is quiet in operation, 
owing to the use of mufflers at the intake and 
exhaust and the absence of fan and belts, while, as 
there are no brushes, commutators, or moving con- 
tacts there is no interference with radio apparatus. 
The control panel at the top of the unit carries the 
on and off and defrosting switch, and a nine-point 
temperature contact switch. The latter enables 
the rate of freezing to be adjusted as required and 
by ite use 1} lb. of ice can be made per hour with a 
room temperature of 70 deg. F. 

The operation of the refrigerator will be clear 
from the diagram reproduced in Fig. 38. When the 
main switch is closed the motor a, which has an 
output of about } h.p., starts and the pump to 
which it is connected draws the sulphur-dioxide 
vapour contained in the syphon through the suction 
muffler 6, and the suction line c. The pressure on 
the liquid sulphur dioxide is therefore reduced so 
that it boils freely, and in so doing absorbs heat from 
the interior of the refrigerator. In passing through 
the pump the vapour is compressed from the super 
freezer d and is forced through an exhaust muffler 
and a copper coiled spring to the condenser coils e. 
Here it is cooled and as a result re-liquefied. The 
liquid drains down the tube f to the float chamber g. 
When a sufficient quantity of liquid has accumu- 
lated to raise the float h, the valve opens so that some 


of the liquid can run back into the super freezer and 


thus complete the cycle. 
The — is of the Scotch yoke type with the 
y inclined to the horizontal. The space 





The oil pressure also operates an unloader valve, 
which equalises the pressure on both sides of 
the main piston whenever the unit stops. The 
starting torque is therefore reduced, with the 
result that a smaller motor than would otherwise 
be necessary can be used. When the oil pressure 
falls as the motor stops the unloader / moves 
inwards and presses against the suction valve, 
which is opened. The pressures are therefore 
equalised. As the motor starts the oil pressure rises 
and forces the unloader out, thus allowing the unit 
tooperate normally. Starting up and shutting down 
occur automatically in accordance with service con- 
ditions, so that the correct temperature is maintained 
in the cabinet. 

It is interesting to learn that no less than three 
flash tests are applied at different stages of the 
manufacture of this equipment to ensure that the 
insulation of the motor windings is in order, while 
after the unit has been completed it is subjected to 
@ pressure of 1,250 volts. A volumetric efficiency 
test is also made to determine the pumping capacity 
of the compressor. After the unit has been evacu- 
ated and charged with oil and refrigerant it is sealed 
and plunged into water to ascertain the condition 
of the seals. It is also tested in an ammonia-filled 
room, so that any leakage may be at once apparent. 
Finally, every refrigerator undergoes a working test 
in a room temperature of 100 deg. F., and has to be 
capable of making ice under these conditions. 

When dealing with the exhibits at the last Fair, 
we referred to the range of tools tipped with Wimet- 
brand tool metal, shown by Messrs. A. C. Wickman, 
Limited, Coventry. Earlier grades of Wimet, con- 
sisting of cemented tungsten carbide alone, were 
very susceptible to chip action on account of the 
high affinity for steel which is characteristic of 
tungsten carbide. This year, the firm are illus- 
trating the use of a new brand of this metal, known 
as Wimet XX, which contains titanium carbide. 
this addition being stated to give a greatly increased 
resistance to cratering, thus increasing the cutting 
efficiency and life of the tool. Various types of 
tipped tools are exhibited, including twist drills, 
spot-face cutters, lathe tools, glass and marble drills, 





and work slides for centreless grinders, a typical 
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Fie. 41. Two-Deck Mecrantcat ScReEEN; Messrs. INTERNATIONAL ComMBUSTION, LIMITED. 


example being illustrated in Fig. 40, above. which | 
shows a tipped drill for use on brick or concrete. 
The metal is available in four grades, suitable, 
respectively, for cast-iron, non-ferrous materials 
and general purposes, for chilled-iron rolls and 
highly abrasive materials, for steel of all grades, 
and for woodworking tools. The work slides for 
centreless grinders were described in ENGINEERING, 
vol. cxli, page 198 (1936). The firm are also 
exhibiting Spedia hand laps and grinding wheels, 
together with Spedia lapping wheels used for the 
final lapping of Wimet-tipped tools, gauges, and 
other hard metals where an exceptionally fine finish 
is required. 

The Ty-Roch mechanical screen, shown by 
Messrs. International Combustion, Limited, Aldwych 
House, Aldwych, London, W.C.2, and illustrated in 
Fig. 41, on thie page, is suitable for any coarse screen- 
ing such as for coal, stone, gypsum, limestone, sand, 
or gravel. The screen is made in various types to 
suit different conditions, and operates on a principle 
which is claimed to combine the advantages of 
vibrating screens with those of rotary screens. 
A positive rotary vibration is given by an eccentric 
shaft mounted centrally on the main frame, and 
driven by multiple-vee belting from the motor, as 





shown in the illustration, This action separates 
the material and keeps the screen free from binding. 





The particles are constantly turned as they travel 
over the screen deck, allowing the smaller material 
to pass through the meshes and ensuring correct 
separation. The steel shaft runs on roller bearings 
with grit and dust-proof housings fitted with laby- 
rinth seals. The inner housings carry the eccentric 
bearings, and are attached to the main screen body. 
The outer housings carry the main self-aligning 
roller bearings. The shaft assembly is fitted with 
heavy steel counterbalance wheels which prevent 
the transference of vibration to the screen structure. 
Steel castings and a seamless steel tube are fitted 
over the shaft assembly holding the side plates in 
position, allowing the screen body to float freely 
without stressing the bearings. No grit or foreign 
matter can filter past the seals into the bearings 
during either wet or dry separation. Steel side 
plates are pressed on the shoulders of the eccentric- 
bearing housing and locked securely by a number 
of heavy bolts, ensuring dust-tight and damp- 
proof joints. In the majority of Ty-Roch screens 
all the upper abutments for the springs are bolted 
to the side of the screen body, as shown for the 
two outer springs in the illustration. In the model 
shown, however, the upper abutments for the two 
inner springs are formed on the ends of a rocker arm 
embracing the eccentric shaft, this arrangement 
tending to eliminate transverse rocking under 
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heavy loading. The tension on the screen clottis 
over the whole of the screening area is maintained 
by means of crimped side plates on to which the 
cloths are hooked by means of clips. The side 
plates, which also constitute the main wearing strips 
as shown, are drawn in by a series of studs provided 
| with square heads and registering with a triangular- 
shaped strip running along the outside of the 
screen body. The sereens are made in single, 
| double and triple-deck models, the width varying 
| from 18 in. to 6 ft. and the length from 3 ft. t 
| 16 ft. 

In addition to this screen, the firm are showiy 
the Hardinge constant-weight feeder, described in 
| ENGINEERING, vol. cxli, page 412 (1936), the Vacseal 
pump, described in vol. cxliii, page 188 (1937), 
and a scale model of a Raymond roller mill. These 
mills can be made with two, three, four or five 
rollers, and each is complete with an air-separation 
system, the combination ensuring a consistently 
uniform product. The quantity and size of materia| 
|to be fed is controlled by an automatic feeder, the 
| quantity being varied by the speed of the feed roll, 
which is regulated by a pawl-and-socket mechanism 
and a variable-length crank arm. When thx 
product is particularly valuable, a cyclone tubular 
dust collector is used to trap the small amount of 
dust entrained in the surplus air. 
|_ The exhibit of Messrs. R. A. Lister and Company, 
| Limited, Dursley, Gloucestershire, consists of an 
| auto-truck milk bar, designed for distributing milk 
|to factory workers and others. The bar itself, 
| which is mounted on one of the well-known Lister 
| auto-trucks, has been specially designed for mobile 
|work by Messrs. Controlled Cooling (L.B.H. 
| Products), Limited. The truck is fitted with 
| pneumatic tyres on all the wheels, and is designed 
| to travel on the public highway. It is fitted with 
| electric lighting, number plates, and electric horn, 
'the lamps being adjustable so that they can’ be 
|employed to illuminate the bar. 
| ‘The exhibits of Messrs. Taylor, Taylor and Hobson, 
| Limited, 314, Regent-street, London, W.1, consist 
|of a profile projector, javelin etching machines, 
|engraving machines, cutter grinders and a tool- 
grinder’s microscope. The profile projector was 
| described in ENGINEERING, vol. exliv, page 165 
| (1937). The javelin etching machines are suitable 
for the etching of any metal, hard or soft, the 
process being particularly suited to the machining 
of hardened steel which cannot be engraved with a 
cutter. The machine, which was described in 
ENGINEERING, vol, cxxxvi, page 356 (1933), consists 
of an electrode mounted in a triangular copper rod, 
the latter being carried in a holder which is vibrated 
rapidly up and down by an electro-magnet. Each 
time the holder stops at the bottom of its motion, 
the javelin is thrown into fresh contact with the 
object, and each time it is lifted a small arc is 
formed which effects the etching. The engraving 
machines made by the firm are too well-known to 
call for comment. The cutter grinder, which was 
described in Enatneertne, vol. cxliii, page 175 
(1937) is designed to enable operators to grind 
cutters for the engraving machines with a high 
degree of accuracy. Provision is made for control- 
ling clearance angles, which often present diffi- 
culties to unskilled operators. The tool-grinder’s 
microscope is designed for checking the dimensions 
of the cutters. 

A representative range of spray-painting machines 
and equipment, compressors, and garage servicing 
equipment is shown by Messrs. B.E.N. Patents, 
Limited, Gorst-road, Park Royal, London, N.W.10. 
A number of examples of the firm’s spraying 
machines and compressors have been previously 
described in our columns, one of the most popular 
and adaptable: of the former being the mode! 
described in ENGINEERING, vol. cxxxiii, page 209 
(1932). This, is an electrically-operated plant; a 
petrol-engine: driven unit was described on the 
previous page. The garage servicing equipment 
includes fixed and portable compressors, air fittings, 
flexible-shaft polishing machines, pressure greasers, 
spring sprayers, hydraulic jacks, and axle stands. 
A high-pressure car washer made by the firm was 
described in ENGINEERING, vol. cxxxix, page 510 
(1935), and a hydraulic car jack on the following 








page. (T'o be continued.) 
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LETTERS TO THE EDITOR. 





A SCOTTISH LOW-TEMPERATURE | 
CARBONISATION EXPERIMENT. | 


To tae Eprror or ENGIveerrne. 


Sm,—It is not my desire either to open or to 
prolong the controversy which, as you predicted in 
your issue of January 28, is likely to result from the 
Oil-from-Coal Report of the Scottish Development 
Council. Your own editorial treatment of the report 
was exhaustive and competent to a degree, but since 
it relates to conclusions which the Council reached (in 
my submission) on inaccurate information and by a 
series of faulty premises, I would like to indicate 
where some of the fundamental errors were made. 

Much of the matter relating to the costs and the 
procedure of the Coalite process, for instance, is 
absolutely wrong. The Council did not request us to 
supply information on these points, and their con- | 
cluaions as to our costs, products, and working details 
are consequently a mere guess. The manner in which 
the coals for experiment were selected, no less than 
the way in which the marketing of the product was 
attempted, also made the verdict a foregone conclusion. 
The criticiam could be extended indefinitely, and after 
reading an advance copy of the report I did, in fact, 
lodge a detailed “ dissenting judgment” with the 
Council. 

When Coalite was first introduced to the English 
market, coal merchants were also nearly unanimous 
that it had no future, and had we accepted their 
views, or the results of a small-scale trial in the summer, 
such as the Scottish Council made, no doubt it would 
have disappeared from the market. Yet, in fact, from 
the moment we were first able to place material quanti- 
ties of Coalite on the market the demand has gone 
up by leaps and bounds. The first works reached full 
production in July, 1928; the second works in 1929— 
increased by 50 per cent. in 1933, and again in 1935 ; 
a third works was erected at Greenwich in 1930; the 
fourth at Bolsover in 1936; and the fifth is now 
being erected in South Wales. These works — 
continuously night and day at full output every day in 
the year, except the works belonging to the South 
Metropolitan Gas Company who vary their output 
according to the season. 

By the end of this year we shall be carbonising over 
2,000 tons of coal per day, and I see no reason why 
similar success should not attend the introduction of a 
similar fuel throughout Scotland. 

Yours faithfully, 
Low TEMPERATURE CARBONISATION, LIMITED, 
W. A. Bristow 
28, Grosvenor-place, 
London, 8.W.1. 
February 9, 1938. 














THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


To tue Eprror or ENGINeerinea. 


Sm,—In your report, on page 100, ante, of my contri- 
bution to the recent discussion upon “ Machine Tool 
Tests and Alignments " at the Institution of Mechanical | 
Engineers, you represent me as referring to a treatise 
by Professor Dempster Smith. The reference was to 
* Cutting Tools,” by Professor R. H. Smith ; the third | 
edition of this book was published in 1890. 

Yours faithfully, 

James J. Guest. | 

Abbey Wood, S.E.2. | 
February 14, 1938. 


THE LATE MR. T. BOOTH. 


WE note with regret the sudden death of Mr. Thomas | 
Booth, which occurred at his home, Knowsley Grange, | 
Heaton, Bolton, Lancashire, on February 6. Mr. 
Booth, who was sixty-four years of age, was a director 
of the firm of Messrs. John Booth and Sons (Bolton), 
Limited, constructional engineer, Hulton Steelworks, 
near Bolton. After completing his education at various 
schools in Bolton, Mr. Booth entered the Marsden Road 
Irenworks, founded by his father in 1873, and in which 
his elder brother was already engaged. In the ‘nineties 
of last century the firm entered the field of structural 
engineering on a large scale, and Mr. Booth took a 
prominent part in this development. As matters pro- 
gressed, the works in Marsden-road proved too small 
and new shops were established at Hulton. The first 
two bays of these works were completed and occupied 
in 1905, and since that date many extensions and 
additions have been made. At the present time the 
Hulton Works cover 20 acres. In addition to his 
duties as director, Mr. Booth served for many years 
as secretary of the firm. He was also a director and | 
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CHAMFERING MACHINE FOR GEAR TEETH. 


W. C. LIPE, 


MESSRS. 


CONSTRUCTED BY 


INC., ENGINEERS, SYRACUSE, N.Y., U.S.A. 








secretary of Messrs. Dreadnought Fire Proof Doors 
(1930), Limited, Rotherhithe, which concern was 
recently acquired by his firm. Mr. Booth was elected 
a member of the Institution of Structural Engineers in 
1923. He was also for many years a member of the 
Bolton Engineering Employers’ Association, of the 
Bridge-Building and Constructional Engineering Em- 
ployers’ Association, and of the Manchester Section of 
the Federation of British Industries. 








CHAMFERING MACHINE FOR 
GEAR TEETH. 


QuantTiTY production of accurately finished machine 
parts, to be effective, must rely entirely on machine 
work for finishing, as well as for the intermediate stages 
of manufacture. In the production of gearing, for 
example, such as the spiral or spur gear components 
in motor-car drives, the final chamfering of the teeth, 
and the removal from the roots of burrs left by 
the cutters, should be carried out mechanically to 
ensure uniformity. A machine for this purpose, 
applicable to all helical gears and pinions, spiral-bevel 
gears and straight spur gears, within a range of 1 in. 
to 8 in. in diameter, has been introduced by Messrs. 
W. C. Lipe, Inc., 206-210, Geddes-street, Syracuse, 


| N.Y., and is shown in the accompanying illustration. 


The Rutac machine, as it is called—the name being 
formed by the initial letters of the words Rotary 
Universal Tooth Angle Chamfer—is mounted on a 
cast-iron base containing the 16-h.p. driving motor, 
ulleys, V-belts, clutch and operating mechanisms. 
>ush-button switches for starting and stopping are 
mounted in a box on the front. The work is held 
on a spindle by means of an air-operated fixture, the 
teeth being in mesh with those of a locating gear 
supported on a superimposed auxiliary shaft. The two 
cutter-spindles, which rotate in opposite directions, 
are carried in headstocks mounted on a T-shaped frame, 
the vertical column of the T being cylindrical and 
capable of rotation, through 20 deg. on either side, 
for purposes of adjustment, to give the required 
ar setting in relation to the work spindle. The 
vertical height of the cutters can be adjusted, to the 
extent of 5 in., to suit different diameters of the work, 











by the screw seen in front of the central column, which 
bears against a facing on the underside of the T-head. 
After setting by means of the screw, the cutter-head 
table can be securely clamped by turning the hexagon- 
head bolt beneath the front of the pan, which tightens 
binder-shoes around the column to obviate any vibra- 
tion which might be caused by the action of the 
cutters. 

Control of the machine when running is by the two 
short levers mounted on either side of the work head, 
the lever on the right operating the air cylinder of the 
work-holding chuck, and the lever on the left, a throw- 
out mechanism which, in turn, actuates another air 
cylinder in the base of the machine. This second 
cylinder operates a multiple-disc clutch in the main 
drive. An adjacent small lever is connected to a 
trip-gear for stopping the machine. The use of two 
levers ensures that the operator has both hands 
occupied, clear of the cutters, whenever the machine 
is put in motion. The handwheels at the outer ends 
of the two cutter spindles are used to move the 
cutters aside when mounting and removing the 
work. A positive stop on the work-spindle provides 
accurate registration of successive pieces, and the 
complete operation of removing the finished piece and 
inserting another can be accomplished in a period 
averaging eight seconds. To change the setting of 
the machine to suit a different size or type of work 
takes about an hour and a half. 

The burr at the root of gear-wheel teeth is removed, 
while the chamfering is in progress, by a pressure- 
loaded circular cutter mounted close to the locating 
mechanism, this cutter also being arranged to retract 
automatically to facilitate fixing and removing the 
work. All the driving gears are either totally enclosed 
or are adequately protected by other means, and run 
in a bath of oil. ll bearings are fitted throughout, 
except in the work head and cutter heads, automatic 
lubrication being provided, actuated by the air cylinder 
connected to the multiple-dise clutch in the main drive, 
so as to operate each time the machine is started or 
stopped. The driving gears are of the spiral-bevel and 
right-angle spiral types, to ensure smooth and quiet 
running. The ratio between the speed of the cutter 
a and the number of teeth in the gear to be 
chamfered and burred is governed by a worm gear 
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connecting with the work spindle, four interchangeable 
worms providing a range from 12 : | to 48 : 1, inclusive. 
The machine will operate on gears having diametral 
pitches from 4 to 20, with a maximum face width of 
2 in., and of any angle from a straight spur tooth to 
a helix of 60 deg. A choice of cutter tools is provided, 
the type recommended being a forged tool with a 
serrated shank to fit in the adjustable tool holder. 
Alternatively, a tool of the square-bit type may be 
used, secured in the holder by means of set screws. 
The cutter spindles can be run at speeds ranging from 
300 r.p.m. to 600 r.p.m., and 300 to 600 teeth can be 
chamfered at both ends per minute. 








MARITIME STATION AT NAPLES. 


On October 1, 1936, the new maritime station at 
Naples, which has been built on the Luigi Razza Quay, 
was Officially opened. The station has taken the place 
of an earlier structure which was situated on the Carlo 
Pisacane Quay and had become inadequate for the 
growing traffic. Apart from the fact that the sea 
approach to the original station was ill-adapted for 
use by large modern liners, the accommodation pro- 
vided in the building itself was becoming insufficient 
to deal properly with the great increase, both in the 
number of passengers and in the quantity of goods 
handled. The organisation of the passenger traffic, in 
particular, was rendered difficult by the fact that 
separate accommodation was not provided for first 
and third-class passengers and their luggage. The 
number of passengers using the station amounted to 
1,210,139 in the year 1935. The new station, the 
construction of which was begun in June, 1934, has 
the additional advantage that it is situated in the 
immediate vicinity of the centre of Naples. 

The actual construction of the building occupied 
rather less than two years, but some of the decorative 
features had not been installed at the time of the 
opening. The total cost was about twenty million lire 
and the employment given represented 285,000 eight- 
hour working days. The contractors for the building 
were the Societa Anonima Italiana Ferrobeton, who 
worked under the direction of the Ufficio del Genio 
Civile. The architect was Mr. 8S. E. Cesare Bazzani, of 
the Italian Academy. The building consists of two 
main symmetrical wings connected by three broad 
covered galleries or bridges. The main sections are 
590 ft. long, 90 ft. wide, and rise to a height of 72 ft. 
from quay level. On the frontage facing the Municipal 
Square, there are two towers on the line of the first 
gallery. These are clearly shown in the general view 
of the building given in Fig. 1, above. One of the 
towers carries a clock dial 14 ft. 6 in. in diameter and 
the other a barometric indicator of the same size. 
These instruments are electrically operated from a 
central control. The building covers an area of about 
15,070 sq. ft. 





Front oF BurLtpinc Facine THE MUNICIPAL SQUARE. 


The central area between the two main sections of 
the building is occupied by railway tracks on which 
passenger trains are accommodated, the goods lines 
being situated on the outside and serving the quays. 
The ground floor of the station contains offices for the 
officials dealing with the passenger and goods services 
and with the administration of the port, and also for 
those who control the formalities which have to be 
complied with by Italian subjects arriving from foreign 
countries. Postal and police offices are also situated 
on this floor. The apartments which more directly 
concern the travelling public are situated on the first 
floor. These comprise the customs examination hall, 
booking offices, restaurants and waiting rooms, tele- 
graph and telephone offices. These rooms are arranged 
to provide separate accommodation for first- and third- 
class passengers. A view showing the first-class cus- 
toms examination hall is reproduced in Fig. 4, on 
page 182. The offices of the shipping companies are 
also situated on this floor. 

The train arrival platforms in the central area are 
connected to the first floor by four staircases, seven 
passenger lifts and seven luggage hoists, separate 
accommodation again being provided for first- and 
third-class passengers. One of the staircases is illus- 
trated in Fig. 2, on page 182. As will be seen from 
Fig. 1, the station stands on a mole projecting from the 
water-front and has quays on three faces. At the 
two sides there are open decks, or platforms, providing 
access from the apartments on the first floor to ships 
lying alongside the quays. The usual portable gang- 
ways are employed between the ships and the plat- 
form. A view taken on one of the platforms is repro- 
duced in Fig. 3, on page 182, while they are also well 
shown in Fig. 1. As will be seen from this latter figure, 
the platforms are continued along the quays beyond the 
building, so that the interchange service between train 
and ship is not confined to vessels lying immediately 
alongside the station. The second floor of the building 
is occupied by administrative offices of various kinds. 

The main structural members of the building consist 
of four rows of reinforced-concrete columns spaced 
30 ft. apart, the two outer rows forming the framework 
for the external walls. The columns are spaced at 
20-ft. centres in the rows, and the first floor is carried 
by transverse reinforced-concrete beams on the centre 
lines of the columns, the beams being connected by 
lighter cross-members spaced at 10-ft. centres. The 
floor is formed of 4-in. slabs. The flat roof is constructed 
in a similar way, but with roof lights over the principal 
apartments. The features of greatest interest from a 
structural point of view are the two bridges, or cross- 
galleries, at the land and sea ends of the building. 
These have a span of 115 ft. over the railway lines, 
without any intermediate support. They are each 
built-up of two rectangular frames of high quality 
reinforced concrete. These are connected by cross- 
beams to carry the floor and roofing. The horizontal 
members of the frames are at the levels of the first floor 





and roof of the building, and are connected by vertical 
members, which are pitched to give a convenient and 
architecturally suitable arrangement of the windows. 
These members can be seen in Fig. 1. The reinforce- 
ment of the main horizontal member, which acts as a 
tie, consists of 14 1}-in. round bars at the centre 
and 28 similar bars at the ends, All the floors of the 
building are designed for a concentrated load of 100 Ib. 
per square foot. The main wings, 590 ft. long, are 
each provided with two expansion joints, while expan- 
sion joints are also arranged between the cross-bridges 
and the wings. 

The foundations of the building presented some 
difficulty owing to the irregular formation of the 
ground on which it was built. This consisted partly of 
tipped material forming a backing to the quay walls, 
partly of stone filling surrounding the foundations of 
an old lighthouse, and partly of masonry work forming 
the remains of earlier buildings. In view of the condi- 
tions, the building is, in the main, carried on concrete 
piles. These are of either the Simplex or Duplex type, 
and vary in length from 16 ft. to 65 ft. Most of them 
are driven into the filling. At the water fronts, the 
piles, which are 65 ft. long, are driven about 7 ft. into 
the natural bed below the filling. In places where 
satisfactory material was found at the surface, the 
foundations were built directly on it. In all, about 
1,000 piles were driven. 

The main apartments in the building are finished 
in Cararra and other marbles, and the exterior is 
decorated with sculptured medallions. Complete 
electric lighting and power, gas and hydraulic services 
are run throughout the building, which is heated by a 
hot-water plant. There are 11 distance-operated 
electric clocks in the various rooms. Outside the end 
of the building facing the Municipal Square, but not 
shown in Fig. 1, there are four eight-armed lighting 
standards, 70 ft. high, and two similar standards at 
the end facing the sea. The construction of the 
building required 32,700 cub. yards of concrete, 2,460 
tons of reinforcement, 13,000 cub. yards of masonry, 
and 20,000 sq. yards of marble and other facing 
slabs. The total amount of steel and wood shutter- 
ing employed during the construction amounted to 
about 6,000 sq. yards. Two 200-ft. elevating towers 
were utilised in the placing of the concrete, each 
having a capacity of 130 cub. yards a day. 








Hovsinc In EnoGLtanp anp Wates.—A return on 
** Housing "’ recently issued by the Ministry of Health 
shows that 3,484,132 new houses have been built in 
England and Wales since the Armistice and up till 
September 30, 1937. The number of houses demolished 
or closed during the year ending September 30 was 
58,439, bas with 45,148 during the previous twelve 
months. Up till September 30 last, 163,274 houses, with 
accommodation for 764,669 persons, had been provided 
for the purpose of re-housing persons displaced in con- 
nection with slum-clearance operations ; 54,207 of these 
houses were completed in the year ending on that date, 
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ENGINEERING TRAINING AND 
EDUCATION. 


Vorth of England Institute of Mining and Mechanical 
Engineers Studentship Examinations.—The first exam- 
ination for certificated studentships in mechanical 
engineering and the second for certificated studentships 
in mining will be held on Tuesday, April 12. It is 
pointed out that at the present time there are no 
statutory examinations for the grade of overmen in 
mining and for mechanica! engineers, and these Insti- 
tute examinations are intended to be the equivalent 
for such examinationss While the main object of the 
«heme is te assist the training and development of 
voung men for the mining industry, there is no age 
limit for applicants and no entrance fee, and the 
examination is open to all suitable applicants, whether 
members of the Institute or not. The attention of all 
issociates and student members of the Institute is 
direeted to the advantages of sitting for and passing 
the examinations. Pamphlets have been prepared 
setting forth the objects of the examinations and rules, 
iaxtruetions and advice for candidates. Further parti- 
ulars, copies of the pamphlet and forms may be 


obtained from the secretary of the Institute Board of | 


Examinations, Neville Hall, Newcastle-upon-Tyne, 1. 








PERSONAL. 


Vin. Anwrnony E. Lowrner, Askham Hall, Penrith, |T 


lat joined the board of Messrs. Workington Lron and 
eol Company, Limited, Workington. 

Vesses. Tae Bruse Enecrrica ENGINEERING 
OMPANY Limrrep, Faleon Works. Loughborough, 
form us that Messrs. Kettles-Roy and Tyson (Mombasa), 
timited, Box 100, Nairobi, Kenya Colony, East Africa, 
e been appointed their agents in Kenya, Uganda 
lr uteetorate, Tanganyika and Zanzibar. 


‘ 


hwy 


Mu. Matrakw ANpersoN has been appointed director 

the Coal Utilisation Council, Grosvenor-gardens House, 
Vietoria, London, 8.W.1, which post fell vacant on 
the resiznation of Mr. W. R. Gordon 

Messrs. CamMpniper lnstaument Company, Limirep, 
m and after Monday, February 21, will remove from 
No, 45 to 13, Grosvenor-place, London, S.W.1. 


Messks. Moter Propucts, Limrrep, 103, Kingsway, 
London, W.C.2, advise us that it has been mutually 
igreed between themselves and Measrs. General Refrac- 
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LENDERS. 

Ww have received from the Department. of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
ef the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given 

Four-Wheel Road Trailers, welded-frame, 25 two-ton ; 
Ayril (T. 17,200/38); and several three-ton ; 
April 19. (T. 17,204/38.) South African Railways and 
Harbours, Johannesburg. 

Machine Tools, comprising a belt-driven lathe, a radial 
drilling machine. a power hacksaw, and a portable electric 
drill. Public Works Department, Wellington, N.Z. ; 
March 15. (T. 17,564/38.) 

Blectric-Lighting Plant, 74 kW, 110-volt, Diesel-engine 
driven, complete with switchboard and battery. Union 
Tender and Supplies Board, Pretoria; March 3. 
(T. 17,612/38.) 

Steelwork for Bridges, 
rivets, bolts and nuts. 
Harbours, Johannesburg ; April 11. 


430 tons, with quantities of 
South African Railways and 
(T. 17,594/38.) 


Union Tender 
sc. «(ole 


Generator Sets, three, oil-engine driven. 
and Supplies Board, Pretoria; March 





| 
| 


tories, Limited, that the latter shall cease to act as 
“ents for Moler insulating materials. All inquiries 
tor Fosalsil and Insulite should, therefore, be sent direct | 


to Mesers. Moler Products at the above address in 
Ningsway. 
Muessxs. F. E. Tranter anp Company, Lorrep, 


‘tarts-avenue, Farnborough, Kent, have aequired the 


manufacturing rights of the Fis piston, formerly distri- 


buted by Messrs. Durexal Manufacturing Company, | 
Limited. 6, Great Marlborough-street, London, W.1. 
Mr, M. J. Camino, who was responsible for the introduc- 


tion of the Fis piston into this country, is joining the 
hourd of Messrs. Tranter 


Mewers. Georer Conen, Sons anp Company, Limrrep, 


100, Commercial-road, London, E.14, are opening a | 
showroom at I8l, Corporation-street, Birmingham, on | 

. | 
February 21 This will contain a display of Raskin | 


high-precision power presses for which they are the sole 
sales concessionaires for the British Empire, excluding 
he Union of South Africa. Messrs. Cohen also inform 
is that Mr. T. Mrines has been appointed manager of | 
the electrical department at their northern works at 
“tanningley, near Leeds. 

Mr. W. ©, Warren, who until recently was senior 
uperintendent of the London Fire Brigade, has been 











— chief fire superintendent of the London 
Midland and Seottish Railway, with headquarters at | 
Kuston 

Pracur Serine Farr.—‘The Prague International | 


Spring Fair will be held from March 11 to 20. 


Tue Ex-Bririse Werstincuovuse AssociaTIon.— 
lhe nineteenth annual re-union dinner of the Ex-British 
Westinghouse Association will be held at the Trocadero 
Restaurant, London, on Friday, March 11, with Mr. A. G. 
Seaman in the chair. Tickets may be obtained from the 


Hon, Treasurer, Mr. L. 3S. Hawes, at 14, Woodleigh- 
sardens, Streatham, S.W.16 | 
Tax Royal Nationat Livge-Boat Lystirution — | 


the Royal National Life-Boat Institution is laying down 
mmediately eight more motor life-boats, three being for 
English stations, respectively, at Bembridge, 1.0.W.., 
Great Yarmouth asl Gorleston, Norfolk, and New 
Brighton, on the Mersey; two for Scottish stations, at 
Peterhead and Montrose; two for Irish stations, at 
tosslare Harbour and Cloughey, Co. Down; and one | 
for Port Erin, 1.0.M. The Great Yarmouth and Gorle- 
ton, Bembridge, Peterhead, Montrose, and Rosslare | 
hoate will all be cabin craft of the 46-ft. Watson type, 
with two 40-h.p. Diesel engines. The New Brighton 
und Port Erin boats will be of the 41-ft. Watson type, 
with two 35-h.p. petrol engines, while the Cloughey boat 
will be of the Rone 35-ft. Live l type, with a 35-h.p. 
They will all replace old motor life-boats. The 
built on the Clyde, and the 


engine. 
two Scottish boats will 
thera at C 


wee 


| The Red Book of Commerce or Who's Who in Busineas. 


17,596 /38.) 


Breakdown Crane, steam-driven, on 3 ft. 6 in. gauge 
truck. Ports, Railways and Transport Administration, 
Lourengo Marques, Portuguese East Africa; April 14. 
(T.Y. 17,462/38.) 


T Omnibuses, 24 single-deck and 10 double-deck. 
he City Council, Pretoria ; March 2. (T. 17,595/38.) 


Boiler Plant, comprising a vertical cross-tube boiler 


and a Weir feed pump for a hospital laundry. Public 
Works Department, Pretoria; March 17. (T.Y. 
17,609 /38.) 
. * 
Wheels and Axles, solid and built-up type. South 


African Railways and Harbours, Johannesburg ; March 21. 
(T. 17,691 /38.) 


CONTRACTS. 


Mussras. Davy ayp Untrep ENGINEERING Comrany, 
Lowrrep, Park [ron Works, Sheffield, 4, have received 
important orders for machinery from the Russian Govern 
ment under the provisions of the Anglo-Russian Trad: 
Agreement. The order comprises a 12,000-ton Davy 
Duplex steam-hydraulic forging press; a 15,000-ton 
hydraulic plate-bending press with mechanical handling 
equipment ; a 1,000-ton steam-hydraulic axle-forging 
press with mechanical manipulator for high production ; 
and a Davy-United high-precision four-high reversing 
rolling mill for cold-rolling steel strip of a maximum 
width of 12 in. down to a thickness of six-thousandths of 
an inch. 

Messrs. Murex WELDING Processes, Limrrep, Ferry 
Lane Works, Forest-road, Walthamstow, London, E.17. 
have recently completed an order for the British Ad 
miralty for eight 51 kW ten-operator self-containe:| 
motor-generator sets for arc-welding operations. Th: 
generators are of the compound-wound type having an 
output of 925 amperes at 55 volts. The motors are of th: 
three-phase squirrel-cage type built on the same frany 
as the generators. 








LAUNCHES AND TRIAL TRIPS. 


“Marcam Aspey.”’—Single-screw general-cargo and 
timber-carrying steamer ; triple-expansion engine. Tria! 
trip, February 9. Main dimensions, 317 ft. 1 in. by 
45 ft. 2 in. by 24 ft. 4in. Built and engined by Messr= 
William Gray and Company, Limited, West Hartlepool. 
to the order of Messrs. Frederick Jones and Company, 
Cardiff. 

“ Tasso.”’—Single-screw cargo steamer ; triple-expan 
sion engine working in conjunction with a Bauer-Wach 
exhaust turbine. Trial trip, February 10. Main dimen- 
sions, 295 ft. by 40 ft. by 25 ft. 3im. Built and engined 
by Messrs. Swan, Hunter and Wigham Richardson, 
Limited, Neptune Works, Walker, Newcastle-upon 
Tyne, 6, for Messrs. Ellerman’s Wilson Line, Limited, 





BOOKS RECEIVED. 


A Series of Studies. 
London : 
[Price 








Some Modern Business Problems. 
By Proressor ARNOLD PLANT AND OTHERS. 
Longmans, Green and Company, Limited. 
7a. 6d. net.) 

The Association of Engineering and Shipbuilding Draughts- 
men. Dynamical Similarity in Fluid Flow. By 
\. C. Livinestoxn. London: The Draughtsman Pub- 
lishing Company, Limited. [Price 2s. net.] 

I Guasti nei Motori da Trazione Urbana. Sistemi atti 
a Prevenirli. By Dorr. Ixe. Prero Fortr. Rome : 
Societa Anonima Motori. Alternatori, Trasformi 

Elettrici, Roma, Via Gino Capponi, 5 





5. 

Department of Scientific and Industrial Research. Fuel 
Research. Physical and Chemical Survey of the 
National Coal Resources No. 40. The Lancashire | 
Coalfield. The Trencherbone Seam. Part I. Lon- | 
don: H.M. Stationery Office. [Price 2s. 6d. net.] 

Department of Overseas Trade. No. 690. Report on| 
Economic and Commercial Conditions in Peru. October, | 
1937. By A. H. Martow. London: H.M. Station- 
ery Office. [Price 9d. net.| 

Materials and Structures. A Text-Book for Engineering 
Students. By Dr. E. H. Satmon. Volume II. The 
Theory and Design of Structures. London: Long- 
mans, Green and Company, Limited. [Price lM. 12s. net.] 

Handbook of Aeronautics. Volume II. Aero-Engines, 
Design and Practice. By ANDREW Swan. Third and 
enlarged edition. London: Sir Isaac Pitman and 
Sons, Limited. [Price 25s. net.] 

The Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1938. London: The Directory Publishing 
ne Limited. [Price 20s. net.] 





Deutsches Bergbau-Jahrbuch. Jahr- und Anschriftenbuch 
der deutschen Steinkohlen-, Braunkohlen-. Kali- und 
Erzindustrie, der Salinen, des Erdél- und Asphalter- | 
bergbaus. 1938. Halle (Saale): Wilhelm Knapp. | 


[Price outside Germany, 10-87 marks. | 


on — | 
The Blue Book. The Directory and Handbook of the 
Electrical and Allied Industries. British Division. | 
Handbook Section of General Information. 1938. | 

| 


London : Benn Brothers, Limited. [Price 25s. net.] 
1938 edition. 
[Price 36+.) 

Der Einfluss des Miachvorgangs auf dic 
Gas und Luft in Feuerrungen. By 


London Grosvenor Press, Limited. 


Verbrennung von 
Proressor Dkr.- 


Inc. Kurt RumMeEi Diisseldorf: Verlag Stahleisen 
m.b.H. [Price 9 marks.] 

| Travaux Exrécutés en Turquie par le Groupe Suédo- 
Danois, 1927-1935. Construction des Lignes de | 


Chemins de Fer. Irmak-Filyos and Fevvipaga-Diyar- 


bekir. Trollhattan : Nydqvist & Holm A.-B. . Copen- 
hagen: J. Saabye & O. Lerche ; Kampsax A/S. 
Smithsonian Institution Report on the Progress and | 


International 


Condition of the United States National Museum for | 
the Year Ended June 30, 1937. Washington Super. | 
intendent of Documents Price 15 cents.) 

Nouvelle Théorie sur le Mécanisme des Radiations Lumin- 
euses. By Cuaries-Ltorotp Mayer. Paris (VIIIe): 
Fondation pour les Sciences Physico-Chimiques, 1 rue | 
Frangois-ler 

Index to Aeronautical 

1937. Prepared by Tue Socrery or Britisa Arre- 

crart Constructors, LIMItED London: Sir Isaac 

Pitman and Sons, Limited. [Price 5s. net.] 


Technical Reports. 


The British Corporation Register of Shipping and Air. 





craft. Shipe 1938 


Glasgow 


British Corporation Register of 
Offices of the Corporation 








Hull. 

* VoLo.”’——Single-screw cargo steamer, triple-expan 
sion engine working in conjunction with a Bauer-Wach 
exhaust turbine. Launch, February 15. Main dimen 
sions, 295 ft. by 40 ft. by 25 ft. 3in. Built and engined 


by Messrs. Swan, Hunter and Wigham Richardson. 
Limited, Neptune Works, Walker, Newcastle-upon 
Tyne, 6, for Messrs. Ellerman’s Wilson Line, Limited 
Hull. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday 
Welsh Coal Trade.—Reports from France that the 
French mineowners and the workmen had reached an 
agreement to work an extra five days a week in order 


| to increase the production of coal caused considerable 


concern among those interested in this trade on the 
Welsh steam coal market. As a consequence of the 
introduction of the 40-hour week at the French mines. 
South Wales benefited to a large extent, but it was 
feared that, as a result of the extra five days’ working. 
France would become less dependent upon outside sources 
for supply. It was also rumoured that the French 
authorities were desirous of reorganising the quota 
system. This has been in abeyance for the past 12 
months or so. Following on the reorganisation of the 
French railways, it was learnt on the market, they will 
in future make all their purchases through one central 
body, to be known as the French National Railways 
Some large orders were placed with local exporters 
during the week by foreign electricity undertakings 
The Buenos Aires, Rosario and Lisbon works each 
placed substantial business for sized coals for delivery 
as far ahead as 1939. The Monte Video electricity works 
purchased between 75,000 tons and 85,000 tons of sized 
coals for shipment over 12 months commencing in March. 
This was the first time for five years that this business 
has been secured for South Wales coals. Demand on 
the market was not quite so keen last week, and although 
collieries generally held sufficient business to absorb 
practically the whole of current outputs, forward bust- 
ness was slightly easier to negotiate. The tone, however. 
remained firm, as most concerns were still well placed 
over some months to come. Best large coals were 
again only sparingly offered and were steady at recent 
levels. Inferiors, however, were fairly plentiful, but 
stationary. The small descriptions were again very 
limited and strong. while dry sized kinds were svarce 
and commanded high figures. Cokes maintained a good 
activity and values were fully upheld. Patent fuel was 
steady. 

Tron and Steel Trade.—Active conditions were again im 
evidence in the iron and steel and allied industries of 
South Wales and Monmouthshire last week. Producers 
generally were still concentrating upon completing orders 
already in hand, and as most works were well placed with 
business abead, the outlook was again satisfactory. 








(fue Royvat Axrronavuticat Socrery.—Among the 
awards made recently by the Council of the Royal 
Aeronautical Society, 7, Albemarle-street, London, W.1. 
are those of the Simms Gold Medal to Dr. N. A. de 
Bruyne, the Taylor Gold Medal to Mr. G. Mead, and the 
Wakefield Gold Medal to Dr. G. V. Lachman. The 
Edward Busk Memorial Prize has been divided between 
Major B. C. Carter and Mr. A. G. Pugsley, while Pilcher 
Memorial Prizes have been awarded to Mr, A. J. Hanson 
and to Mr. C. O. Vernon. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

lron and Steel.—Messrs. William Jessop and Sons, 
Limited, and Messrs. J. J. Saville and Company, Limited, 
the well-known Sheffield steelmakers, have appointed 
Mr..D. A. Oliver as head of the research and technical 
investigation section of their combined laboratories. 
The firms are subsidiaries of Messts. Birmingham 
Small Arms Company, Limited. Mr. Oliver has had 
many years of research experience at the National 
Physical Laboratory, Teddington, and later at the 
Research Laboratories of Messrs. The General Electric 
Company, Limlted, Wembley, before coming to Sheffield 
four years ago. He has made a special study of magnet 
steels, and the newer permanent- t alloys. He 
brings to his task a specialised knowledge of engineering, 
physics, and metallurgical technique, and will have 
control of a varied and highly-qualified staff. No material 
change has taken place in the Sheffield staple trades. 
Business continues good in raw and semi-finished mate- 
rials, and supplies are quickly consumed. The demand 
for heavy machinery and engineering products is brisk, 
und producing works are operating at high pressure, 
Armament requirements are substantial, while ship- 
building yards are big buyers of Sheffield-made steel, 
forgings, and castings. There is an active market in 
special steels of all types. Structural steel is in short 
supply. The recent run on engineering trade tools 
has been maintained. 


South Yorkshire Coal Trade.—Business is somewhat 
restricted on export account, and little forward business 
is Coming to hand. Supplies are ample to cover imme- 
diate requirements, though owing to the strong imland 
demand for smalls, there is only a limited amount of 
this fuel available for export. The demand for bunker 
coal is slow in developing, but most classes of steam coal 
are-th strong demand for inland consumption. All 
available cumple of small coal are — up by 
electricity, coke, and brick undertakings. ouse coal 
is steady, while gas coal is moving freely, and there is a 
yxood demand for most classes of coke. Quotations are : 
Best branch hand picked, 28. to 208. 6d.; best South 
Yorkshire, 25s. 6d. to 278. 6d.; best house, 22s. to 24s. : 
best kitchen, 19s. 6d. to 2ls.; best Derby selected, 
248. 6d. to 25s. 6d. ; best Derby seconds, 22s. to 248. ; best 
Derby brights, 20s. 6d. to 22s.; best large nuts, 19s. 6d. 
to 208. 6d. ; and best kitchen nuts, 18s. 6d. to 19s. 





oe 


NOTES FROM THE NORTH. 


Giasegow, Wednesday. 

Scottish Steel T'rade.—Conditions im the Scottish steel 
trade show little change this week, and a steady demand 
for heavy material continues as the requirements of 
consumers amount to a very large tonnage. The increase 
in production which took place recently has helped 
considerably to ease the pressure for deliveries which 
Was so general in the autumn. There is not much new 
business on offer at the present time, although inquiries 
are more encouraging, but when fresh lots are fixed up 
early delivery cannot always be i because of 
the large tonnage under contract. For structural sections 
there is a strong demand, and as constructional engineers 
have quite a lot of work on hand, the demand is likely 
to continue for some time. In the black-steel sheet 
trade a dull tone prevails, and few buyers are coming 
into the market on account of a lull in general business, 
but the order books of one or two makers are still fairly 
well filled. Galvanised sheets are very dull and the 
vutlook is not too promising. Prices are steady and are 
as follows :—Boiler plates, Ll. 188. per ton; ship 
plates, 111. 8s. per ton; sections, 111. 0s. 6d. per ton ; 
medium plates, 13. per ton ; black-steel sheets, No. 24 
gauge, in minimum 4-ton lots, 151. 15s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, in minimwn 
t-ton lots, 181. 10s. per ton, all delivered at Glasgow 
stations. 


Malleable-Iron Trade-—In the West of Scotland 
malleable-iron trade the tone is rather dull as new 
business is somewhat scarce. There is still a fair amount 
of activity at the works, howevér, as makers have quite 
a respectable tonnage on order, but is little delay 
in mneeting the demands of consumers. © re- of 
steel bars are well employéd and the stocks of semies 
arc now ample to ensure steady running until commit- 
ments are cleared off. The following are the current 
market quotations :—Crown bars, 131. 5s. per ton for 
home delivery and export; re-rolled steel bars, 111. 18s. 
per ton for home delivery and 111, lis. per.ton for 
export ; and No. 3 bars, 121. 15s. per ton, and No. 4 
bars, 131. 5s. per ton, both for home delivery. 


Scottish Pig-lron Trade.—TVhere has been no falling 
off in the demand for Scottish pig-iron and the current 
output goes rapidly into consumption. Consignments of 
pig-iron from abroad continue to arrive in this market, 
and a shipment of no less than 10,000 tons recently came 
in from India. The number of furnaces in blast remains 
at 16, The following are to-day’s market prices :— 
Hematite, 61. 136. per ton, and basic iron, Sl. 7s. 6d. 
per ton, both delivered at the steel works ; and foundry 
iron No. 1, 61. 0s. 6d. per ton, and No. 3, 5l. 188, per ton, 
hoth on trucks at makers’ yards. 


Scottish Pig-lron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, February 12, amounted to 296 tons, that 
total 275 tons went overseas and 21 tons coastwise. 
During the corresponding week of last year the +8 


were 477 tons overseas and 66 tons coastwise, making a 
total shipment of 543 tons. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The unusual situation in 
the Cleveland pig-iron trade is sormewhat perturbing, 
but_unlikely to be of long duration. Consumers were, 
until quite recently, unable to obtain supplies and were 
compelled to make rather extensive purchases of Midland 
and’ Continental foundry iron. y now have sub- 
stantial stocks of these products and considerable 
cy. ty to receive. Under such conditions they are 
not ng up local iron that has become available for 
distribution against old contracts, most of which should 
have been completed some time ago. Makers of Cleve- 
land pig have accumulated a little stock, and merchants 
are handling more iron than they need. Output ‘is, 
however, light, and supplies are expected to be absorbed 
when contracts for delivery from other sources expire. 
Buying of foreign iron has virtually ceased and is unlikely 
to be resumed in view of possible re-imposition of import 
duty and the 5s. rebate to buyers of Cleveland qualities 
who do not draw supplies of foundry iron from abroad. 
Prompt parcels of Setlend pig are offered freely at 
fi which are governed by No. 3 quality at 
109s. delivered to Tees-side firms. 

Hematite.—After covering heavy delivery demands of 
their own consuming works and of current contracts, 
makers of East-coast hematite brands of iroh have 
moderate parcels to dispose of, and second hands are able 
to obtain command of sufficient tonnage for their require- 
ments. A steady trade with regular home customers 
continues, but export transactions are few and small. 
Stabilised quotations remain at the equivalent of No. 1 
guete of iron at 133s. delivered over periods this year to 
North of England areas, less rebate to loyal customers. 

“Basic.—All the basic iron production on Tees-side is 
reserved for use at makers’ adjacent steelworks, and the 
quotation of 100s. is nominal. 

Foreign Ore.—-New business in foreign ore is little heard 
of, but consumers are wel] placed as regards supplies, 
and imports are maintained at « high level. Unleadings 
on Tees-side, to date this month, reach 115,513 tons, 
compared with 97,418 tons for the corresponding part 
of January. 

Blast-Furnace Coke.—Users of Durham blast-furnace 
coke have made provision for requirements over a 
lengthy period, and are not keen to enter into further 
extensive commitments. Prices are based on good 
medium qualities at 36s. delivered to Tees-side works. 

Manufactured Iron and Steel,—While arrears of 
delivery of finished iron and steel have been appreciably 
pa aoe § they are still considerable. Larger supplies of 
home-made semi-finished steel and continued substantial 
imports of Continental products provide re-rollers with 
adequate tonnage for present purposes, but further 
increase of delivery is sought to re-establish working 
stocks which were cleared a considerable time ago. 
Producers of finished steel are running plant at high 
pressure and concentrating on the fulfilment of delivery 
obligations. Home demand is unabated and overseas 
inquiries are on a slightly improved scale. For home trade 
the principal market quotations stand at : Common iron 
bars, 131. 58.; steel , lll. 188.; soft steel billets, 
7l. 17s. 6d.; hard steel billets, 91. 2s. 6d.; steel ship 
rivets, 151. 2s. 6d.; steel constructional rivets, 161. 5s. ; 
steel boiler plates, 111. 18s. ; steel ship, bridge and tank 

lates, 11/. 8s.; steel angles, 111. Os. 6d.; steel joists, 

ll. Os. 6d.; tees, 121. 0s. 6d.; heavy sections vee 
rails, 101. 2s. 6d.; fish plates, 141. 2s. 6d.; black sheets, 
No. 24 gauge, 151. 15s.; and galvanised co ted 
sheets, No. 24 gauge, 18/. 10s. For export, black ‘ts 
are quoted at 14l., and galvanised sheets 161. 15s. 

Scrap.—Most kinds of scrap are weak in price and 
slow of sale, but marketable ls of heavy steel are 

romptly purchased at stabilised prices of 69s. 6d. for 

o. | and 67s. 6d. for No. 2 quality. Light cast iron is 
quoted at 62s. 6d.; heavy cast iron at 828. 6d.; and 
machinery metal at 87s. 6d. to 908 








Evecrricrry Commission.—Sir John Snell, G.B.E., 
retired at the end of January from the chairmanship of 
the Electricity Commission, an office he has held since 


the establishment of the Commission in Jan , 1920. 
At the request of the Minister of Transport, Sir John 


has agreed to continue to be associated for a time after 
his retirement with the work of the Commission in an 
advisory capacity. He has been succeeded as chairman 
by Sir Cyril Hurcomb, K.B.E., C.B., formerly permanent 
secretary of the Ministry of Transport. 

| Tue Dieser Enorve Users’ Assocrarion.— The 
| Diesel Engine Users’ Association celebrated the twenty- 
| fifth anniversary of its foundation. by a dinner attended 
by more members and guests than usual, on Wednesday, 
February 9. In the unavoidable absence of the Presi- 
dent, Mr. T. Hornbuckle, guests were received, and the 
chair was taken, by Mr. F. A. Greene. After the loyal 
toasts, the toast of the Association was proposed by 
Major-General 8. C. Peck, C.B., D.8.0., and replied to 
by Mr. Greene, who referred to the inception of the 
Association and reviewed with some humour incidents 
in its history. The occasion was taken for presenting 
the Percy Still Medal to Dr. 8. F. Dorey for the best 
paper read before the Association. The actual pre- 
sentation was made by Mr. Percy Still, who referred to 
his former intimate connection with the Association as 
secretary, and remarked that the most useful men in the 
world were those who were ready to co-operate with 
others. The toast of “The Guests ”’ was proposed by 
Mr. A. K. Bruce, and the response was made by 








Mr, C, EF. Fairburn 
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NOTICES OF MEETINGS. 
INSTITUTION OF MECHANTCAL ENGINEERS.—~'To-night . 
5.30 p.m., Storey’s-gate, Westminster, 8.W.1l. Annual! 
General Meeting. ‘“‘ The Development of Single-Bucket 
Excavators,” by Mr. W. Savage. Hast Midlands Branch 
To-night, 7 p.m., Leicester Technical College, Leicester. 
“WwW. ping Mochinery, by Mr. F. Grover. Yorkshire 
Branch ? ednesday, February 23, 7.30 p.m., The 
University, Sheffield, Joint Meeting with Tae Saxrrizitp 
Socrery oF ENGINEERS AND ALLURGISTS. ‘“‘ Hot 
Forging Machines,” by Messrs. C. L. Forbes and D. 
MeMillan. North-Western Branch: Thursday, Feb- 
ruary 24, 7.15 p.m., The Engineers’ Club, Manchester. 
* rating Experience and its Influence on the Design 
Manufacture of Steam Turbines,” by Mr. C. D. Gibb. 





Branch: Thursday, February 24, 7.15 p.m.. 
The wena, College, Portsmouth. ** Mechanical 
Engineering blems of the Water Engineer, with Special 
Re e to Machinery and Fittings,” Mr. T. 1. 


Hudson. Yorkshire Branch: Thursday, Retrury 24, 
7.30 p.m., The University, Leeds. The Thomas Hawks- 
ley Lecture : “ The Gas ine and After,” by Dr. F. W. 
Lanchester. Jnstitution: Friday, February 25, 6 p.m.. 
Storey’s-gate, Westminster, 8.W.1. Extra General 


Meeting by the Steam Group. (i) “ The 
Pressure ion in a Convergent-Divergent Steam 
Nozzle,” by Mr. A. M. Binnie and Dr. M. W. Woods. 
(ii) “ The Effect of ferential Pitch of Steam 


as Compared with ‘ Biplane 
Aerofoils,”” by Mr. Robert 
Friday, February 25, 7 p.m., 
hnical College, Unity-street. 
Bristol. The Thomas Lowe Gray Lecture: ‘ Recent 
Developments in Ship Propulsion,”’ by Major P. L. Jones. 


InstrruTe or Merrats.—Birmingham Local Section - 
To-night, 7 p.m., The James Watt Memorial Institute. 
ingham. 


Turbine Blades on Torque 
Effect ’ on: the ‘ Lift’ of 
Dowson. Western Branch - 
The Merchant V. 44 





Birming “ Water-Cooled Moulds.” by Dr. Karl 
Scherzer. 

Nortu-East Coast Llysrrrution OF ENGINEERS AND 
Surpsvitpers.—Sunderland Branch To-night, 7.15 


.m., The Sunderland Technical College, Green-street, 
underland. ‘‘ Modernising the Motor Vessels ‘ Silver- 
ine’ and ‘Silverlarch’ and Increasing their Service 
Epeed,”" by Mr. R. C. Thompson. Institution: Friday, 
February 25, 6 p.m., The Mining Institute, Newcastle- 
upon-Tyne. “ Special Steels and their Application to 
engineering and Shipbuilding,”’ by Dr. T. Swinden. 


Roya Instirvtion.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘‘ Science in the Seventeenth Century,’ by 
Professor E. N. da C, Andrade. Tuesday, February 22. 
5.15 p.m. “ Helium as a Clue to the History of the 
Earth,” by Professor F. A. Paneth. Thursday, Feb- 
ruary 24, 5.15 p.m., “ Mechanism of Gaseous Chemical! 
Reactions,” by Mr. H. W. Melville. 

INSTITUTION OF Crvit Enorinrers.-—-Tuesday, Febru 
ary 22. 6 p.m., Great George-street, Westminster, 8.W.1. 
(i) “The Galloway Hydro-Electric Development, with 
Special Reference to the Constructional Works,’ by 
Mesars. William Hudson and J. K. Hunter. (ii) “‘ The 
Galloway Hydro-Electric Development, with Special 
Reference to the Mechanical and Electrical Plant,” by 
Messrs. William Hawthorne and F. H. Williams. (iii) “The 
Galloway Hydro-Electric Development, with Special 
Reference to the Inter-Connection with the Grid,’’ by 
Mr. R. W. Mountain. South Wales and Monmouthshire 
Association: Tuesday, February 22, 6.30, p.m, The 
Engineers’ Institute, Park-place, Cardiff. Lecture : 
“The Boulder Dam.” Birmingham and District Associa 
tion: Wednesday, February 23, 3.15 p.m., The River 
Trent Catehment Board, Derby-road, Nottingham. 
(i) Lecture: “The Flood Problems of the Midlands,”’ 
by Mr. W. H. Haile. (ii) ** The Design and Operation 
of the Coleshill Sewage Disposal Works of the Birming 
ham Tame and Rea District Drainage Board,” by Mr, 
F. C. Vokes. Bristol and District Association : 'Thurs 
day, February 24, 5 p.m., The Royal Hotel. Colley 
Green, Bristol. ‘ Road Materials from the Manufae- 
turers’ Point of View,”’ by Mr. C. T. R. Lees. 


InstiruTION OF ELEcTrricAL ENGINEERS. —--Scottish 
Centre: Tuesday, February 22, 7 p.m., The North 
British Station Hotel, Edinburgh. ‘ Rural Electritica - 
tion,” by Mr. J. 8. Pickles. Mersey and North Wales 
(Liverpool) Centre: Tuesday, February 22, 7.30 p.m., 
The Technical Institute, Grosvenor Musewn, Chester. 
“ Line Protection by Petersen Coils, with Special Reter- 
ence to Conditions Prevailing in Great Britain,” by Mr. 
H. W. Taylor and Dr. P. F. Stritzl. Institution : Thurs- 
day, February 24, 6 p.m., Savoy-place. Victoria-embank- 
ment, W.C.2. Ordinary Meeting. (i) ** The Electrica! 
Ignition of Mixtures of Ether Vapour, Air and Onyanes. 
Professor W. M. Thornton. (ii) “ The Risk of 
Explosion Due to Electrification in Operating Theatres 
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ANNUALS AND REFERENCE BOOKS. | 


The British Corporation Register Book.—The British | 
Corporation Register of Shipping and Aircraft, 14, 
Blythswood-square, Glasgow, C.2, has just issued the | 
1938 edition of its Register of Ships. As its name 
implies, the volume contains detailed information 
concerning all the ships classed in this Registry, and 
the particulars given include the main dimensions of 
the vessel, her type, rig, tonnage figures, number ol 
bulkheads, &c.. and data regarding her engines. As 
was the with former editions of the Register, 
lists are given of the members of the Committee of 
Management, of the Liverpool Committee, and of 
surveyors stationed at ports and harbours at home 
and overseas. The Committee of Management, which 
is responsible for the compilation of the Register Book, 
is composed of owners, builders and designers of ships, 
and marine engineers, together with representatives of 
the aircraft industry. of underwriting associations, and 
of various engineering and technical institutions. The 
volume is issued to subscribers only, the terms of 
subscription to individuals and firms being 3/. 3e. for 
the first copy and Il. lls. 6d. for each additional copy. 
For underwriting associations and marine-insurance 
companies the terms of subscription are 4/. 4s. for the 
first copy, and 2/, 2s. for each additional copy. 

Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1938.—First published in 1903, the 36th 
edition, that for 1938, of the Directory of Shipowners, 
Shipbuilders and Marine Engineers has recently made 
its appearance. The volume is divided into two main 
sections, one referring to shipowners and the other to 
shipbuilders, ship-repairers and marine-engine builders 
at home and abroad. In the former section, the names 
of shipowning firms are arranged in alphabetical order 
and under each heading are given the names of the 
partners, marine superintendents, superintending engi- 
neers and other principal officers of the firm, together 
with particulars of the fleet, including the builders of 
each ship and of her engines, and the gross, net and 


chac 





deadweight tonnages, and the draught, speed and year 
of commissioning of each vessel. In many instances, the 
cubic capacities of the holds, in the case of cargo ships, | 
and of passenger accommodation in that of passenger 
ships, are also given. In the shipbuilding section, 
details of the sbipyards and marine-engineering estab- 
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lishments, including output capacity and ship-repairing | Messrs. The Directory Publishing Company, Limited. 


and dry-docking facilities, are given, as well as the 
names of the directors and principal officials of the 
concern. Shorter sections contained in the work com- 
prise lists of the names and addresses of consulting 
marine engineers and naval architects, and of trade and 
technical organisations and societies connected with the 
marine industries. At the commencement of the volume 
is placed a separate official section dealing with the 
classification societies and with Government depart- 
ments engaged on marine work. The volume contains, 


| in addition to a general index, a geographical index to 


firms, a personal index to all individuals mentioned in 
the book, and an index to the names of ships. The 
price of the work, which contains 840 pages and yet 
remains of handy size is 20°. net. The publishers are 


33, Tothill-street, London, 8.W.1. 


= 








SHIPBUILDING ON THE Great Laxes.—The annual 
report of the Americar Ship Building Company, Cleve- 
land, Ohio, for the year ending June 30, 1937, shows an 
increase in shipbuilding and repairing activity as a 
result of improved freight conditions on the Great Lakes. 
The principal contracts completed during the year, 
apart from the construction of a dipper dredger, consisted 
of reconditioning work, including the conversion of two 
steamers to self-unloaders, four vessels reboilered, and four 
extensively reconstructed, but orders are now in hand 








for two bulk freighters of 12,000 tons each, to be equipped 
with steam turbines and high-pressure water-tube boilers. 
The auxiliaries of these two vessels will be electrically 
driven. 
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PR OPELLER CAVITATI ON. 


AmoneG the pressing problems in marine engin- 
| gering, that relating to the cavitation of propellers 
|is naturally one of great importance in an age of 
"* tranaport distinguished by its achievements in the 
+ way of speed. Since the effect of the phenomenon 
is to reduce thrust and torque, as well as to cause 
erosion on the blades, attention must be given to 
fees these aspects of the matter, which may be 
called the dynamical and the metallurgical, respec- 
| tively. The need for this division is apparent even 
were the consequent erosion overcome by the use 
of suitable metals, for there would then still remain 
to be examined the factors which adversely affect 
the performance of propellers. Moreover, in so 
far as aerodynamics affords a means of exhibiting 
the lines of flow over a surface, it must be remem- 
bered in the present connection that while an 
airscrew revolves in a single fluid, a marine propeller 
is surrounded by two fluids, namely, water and 
vapour. The considerable difficulties which attend 
a mathematical investigation of this problem make 
it impossible to derive reliable results by this means 
alone. Photography has materially assisted these 
investigations, and especially is this so since photo- 
graphic apparatus capable of yielding about one 
thousand exposures a second has been available. 
Modern procedure in work in this field affords, 
in consequence, a noteworthy example of combined 
experimental and analytical methods, as is well 
brought out by the paper recently read by Com- 
mander L. P: Smith (U.S.N.) before the. American 
Society of Mechanical Engineers, under the title 
of “Cavitation on Marine Propeilers.’’ In this 





he argues that both the thrust and torque vary in 
a complicated manner with respect to the slip 
ratio, the rotational speed, and the hydrostatic 
pressure at the centre-line of the propeller shaft. 
In certain circumstances thrust and torque may both 
vary as the square of the rotational speed, but this 
simple relation ceases to hold once cavitation has 
started. Moreover, thrust and torque are not 
usually simple functions of the slip ratio. The 
general result may be stated otherwise, by saying 
that for a specified propeller working at. constant 
slip and depth, with increasing rotational speed the 
thrust and torque both increase at first, then 
decrease, and finally increase more slowly. 

An examination of the characteristics of some 
1,200 models made at the United States Experi- 
mental Model Basin, Washington, D.C., showed 
that propellers might be arranged in two main 
groups, associated with bubble cavities on the one 
hand and laminar cavities on the other. A number 
of experiments were therefore conducted by Com- 
mander Smith with a model representing each of 
these groups, together with an abnormal type having 
its leading edge in the form of a radial straight line. 
As was to be expected, the work demonstrated that. 
in a state of cavitation, a change of pressure at the 
boss is irrelevant except under conditions of low 
pressure. While no sharp line separates “high ™ 
and “low ” pressures when referred to the centre 
line of a propeller shaft, a study of the graphs 
plotted in the paper lends support to the author’s 
view that for a given propeller in fresh water high 
pressures correspond to depths exceeding 20 
diameters, and low pressures to depths less than 
10 diameters. Added emphasis is given to this 
by the applicability of the rule to 72 naval and 
mercantile vessels of various classes, surface and 
submarine. Taking the diameter of a propeller in 
fresh water as the unit, it was found that the mean 
of the absolute pressures at the boss were 3-7 and 
6-0 respectively, for the surface and submarine 
vessels in question, the corresponding deviations 
from the mean being 0-69 and 0-61: This repre- 
sentative survey indicates the extent to which ships 
generally operate under the low-pressure conditions 
identified with cavitation, for submarines must 
submerge about 100 ft. in order to suppress the 
trouble. From the practical point of view, the 
problem thus resolves itself into one of finding the 
causes, with the aim of avoiding them as far as is 
possible. As it is impracticable to satisfy the 
condition of high pressure, the obvious course to 
pursue is that of studying the disturbed motion of 
the water with the help of prescribed blades. 

In the nomenclature of aerodynamics, Commander 
Smith’s tests showed that burbling cavitation on a 
blade of aerofoil section starts forward of the point 
of tangency, usually taking place on the suction side 
or back of a propeller, though it may occur on the 
pressure-face when very small, or negative, angles of 
attack are involved: This connotes that, in 
common practice, the face is associaved with the 
stagnation point, where the stream of water divides, 
part flowing round the back and part round the face. 
In the abnormal case where the angle of attack is 
so low that the stagnation point is on the back of 
a biade, in order to induce the reduction of pressure 
necessary for cavitation, the water which flows 
round the leading edge to the face must be accelerated 
towards the blade. Then there may be a point of 
low pressure on both the back and the face, as 
proved to be so with a model having an angle of 
attack of minus 6 deg. By this theory the water- 
particles in contact with a blade must have passed 
the stagnation point, since the maximum pressure 
is identified with that point, and the velocity 
component normal to and towards the blade is 
therefore zero. Such increases of pressure’ as 
actually occur behind the stagnation point are 
considered to be attributable to the decrease in the 
velocity of the water, and ‘to the fact that those 
particles not in contact with the’ metal are still 
changing their normal velocities after the leading 
edge has been passed. This agrees with the experi- 
mental result that, if the pressure-face is concave, 
a moving particle in contact with it is' found to be 
accelerated outwards during its passuge across the 
blade, so that a greater pressure is to be expected 
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Commander Smith establishes a theorem from which 


on the face. Since the bubbles drift forward 
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towards the trailing edge, before enlarging and 
finally collapsing, the centre of the area in which 
they are seen is well behind the origin of the 
disturbance. 

The way in which the source of burbling cavita- 
tion is influenced by the sectional form of a blade 
may be described further by reference to tests in 
which the profile of the back was a circular are, 
that is, an ogival blade. Experiments with more 
than 50 models of this section, at various angles 
of atteck, revealed the maximum suction to be 
invariably situated very near the point of tangency, 
as in the tests already mentioned ; but with a high 
angle of attack, exceeding 5 deg., it was found 
that the motion of the water became more compli- 
cated, due to the presence of two points of maximum 
pressure. The first of these arises from the flow 
around the sharp leading edge, a localised and high 
degree of suction being generaced near that edge, 
within about 5 per cent. of the chord-length 
measured from the leading edge. When the water 
has passed that point, the suction decreases sharply, 
and then rises to its usual maximum value at the 
point of tangency. Conditions of this kind, in 
practice, are improbable, because a propeller could 
not then operate satisfactorily. For example, with 
an angle of attock of 5 deg., a slip angle of 10 deg. 
and a pitch ratio of 1-0, the slip ratio would be 
nearly 58 per cent., compared with the value of 
20 per cent. required for maximum efficiency of 
propellers in general. 

Commander Smith argues that thrust and torque 
are both reduced by burbling cayitation in virtue 
of its retarding action, resulting from the flow and 
the impact forces of the collapsing bubbles, which, 
together, give rise to an effect that causes the 
pressure on the back of a blade to increase at a 
greater rate than that produced on the face by an 
increase of the rotational speed. He considers that 
this kind of cavitation might be suppressed by 
increasing the force or total pressure on a propeller, 
were this not an impracticable procedure in the 
case of actual vessels, which, as already pointed out, 
operate in low-pressure conditions, and a practical 
value therefore attaches to the remedial measures 
which he puts forward in connection with this 
investigation. These, in brief, include a decrease 
in the velocity of a blade, particularly its rotational 
speed ; a decrease in the angle of attack, or, what 
amounts to the same thing, a decrease in the slip 
ratio; and an increase in the radius of curvature, 
as can be brought about by either widening or 





thinning a given blade. Probably a combination 
of these factors would offer the best solution in the 
general case. 

Turning next to the laminar form of disturbance | 
which generates cavities having the shape of long 
thin sheets or tubes, it will be clear that the relevant | 
pressure cannot be sensibly different from the | 
corresponding vapour pressure in such cavities, 
seeing that the pressure due to vapour tension 
varies inversely as the radius of a bubble. The 
disturbed motion, it is argued, originates at the 
axis of the tubular eddy or vortex when the action | 
of the centrifugal force reduces the internal pressure | 
to such an extent that the boiling point of the | 
fluid is thus attained. To begin with, a series of 
small bubbles, arranged like beads on a. string, 
forms along the axis of the vortex, at a slight dis- 
tance away from the blade. With further reduc- | 
tion of the pressure, the ends of the bubbles coalesce 
into a long tubular cavity having a cross-section | 
which is approximately circular for small radii, 
hut becoming more and more elliptical as the radius 
of the cavity increases near the blade. Some of the 
photographs reproduced in “ommander Smith's 
contribution clearly indicate the manner in which 
the elliptical form of bubble trails away from the 











biade like a twisted ribbon, and subsequently 
collapses astern of the propeller. 

In all the tests it was observed thav the laminar | 
cavities themselves were not in contact with the 
blade, being separated by a thin layer of water, as, 
of course, should be the case on the implied assump- 
tion, since a vortex could not exist in contact with 
the metal. In remarking that the tip of a blade 
is the principal source of these cavities, it should. 
be added that the vortex starts at a radius less 
than that of the tip, if the leading edge is curved 





the straighter the leading edge, the nearer to the 
tip is the origin of the vortex. A point of con- 
siderable significance here is the fact that any surface 
irregularity which caused the water to flow side- 
ways, from the face to the back by way of the tip, 
seemed sufficient to initiate the vortex implicated 
in a field of laminar cavitation. This point de- 
serves special attention because this sideways 
flow is an essential condition for laminar cavities. 
In the absence of such flow, burbling cavitation is 
produced near the leading edge on the pressure- 
face when a propeller is working at a low slip ratio, 
or has some portion of the blade operating at 
either a very low or a negative angle of attack. 
Thrust and torque are both reduced because the 
laminar cavity when it develops is the centre of a 
vortex in a region of comparatively high pressure, 
which extends with the growth of a cavity, and so 
disturbs the usual pressure gradients and increases 
the total force on that side of the blade. It follows 
that laminar cavitation may be reduced or delayed 
by making the blade perfectly smooth and with 


easy curves, especially near the leading edge, or by | 


reducing the pitch near the tips and thus diminish- 
ing the sidewise flow that generates the related 
vortex. 

Since the presence of either burbling or laminar 
cavitation on the side of a blade accordingly leads 
to an increase in the total pressure on that side, 
when the pressure has fallen sufficiently low to 
permit cavitation on the pressure-face, the detri- 
mental effect on the thrust is more or less counter- 
acted by the increased forces due to cavitation. 
In view of this, and of the fact that the phenomenon 
is generally confined to relatively small areas on 
the pressure-face, it follows that face-cavitation 
does not greatly affect the performance of a pro- 
peller. Consequently, the thrust is reduced mainly 
by the cavitation which takes place on the back of 


a blade, the variations of pressure on the face having | 


but little effect in this respect. 

The information given in this instructive paper 
will no doubt be subjected to examination by other 
investigators, as it well deserves, since the important 
phenomenon depends on a number of variables. 
Progress, it, is; hoped, will throw light on the dy- 
namical aspect of the subject, as the method brings 
cavitation into relation with the form of a blade. 
In proceeding thus, it would be of practical interest 
to know if the implied assumptions hold without 
appreciable modification in the case of twin-screws, 
for, having regard to the nature of the several 


rotation of the propellers might be then found to 
introduce a further variable. 


THE WEAR RESISTANCE 
OF METALS. 


in spite of all the research work carried out on 
the subject of wear and the numerous articles which 
have appeared in technical literature, it can be said 
with truth that very little advance has been made 
during the past ten or fifteen years in our knowledge 
on the wear resistance and wear testing of metals. 
Such knowledge as we possess is, to a large extent, 
empirical and qualitative ; it would be difficult to 
state definitely, for example, the probable life, in 
service, of a new and untried alloy merely on the 
results of a laboratory test. It is known that the 
tensile strength, Brinell or diamond-pyramid hard- 
ness, and toughness are among the physical proper- 
ties of a metal which are of importance in connection 
with its resistance to wear, but it cannot be said 
that any one of them is invariably associated with a 
high degree of wear resistance. The complexity of 
the problem is in great measure due to the multi- 
plicity of the factors at work, not all of which are 
capable of being controlled, and the position may be 
briefly summarised by stating that the wear-resist- 
ance of a material, as is the case with its corrosion 
resistance, depends entirely on the service conditions 
imposed and is not an inherent property which can 
be measured in definite units. 

Last year the Philadelphia District Committee 
of the American Society for Testing Materials 
organised a conference or “ symposium ™ on the wear 
of metals, and the papers presented, together with 
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the discussion which took place, have now been 
published in the form of a brochure by the Society. 
One of the contributions to the proceedings is‘ by 
Mr. H. W. Gillett, and this constitutes an able and 
thoughtful review of the whole subject of wear 
testing. At the commencement he mentions the 
difficulty experienced in framing an adequate 
definition for wear and comes to the conclusion 
that the wear of a metal part may best be described 
as “its undesired gradual change in dimensions in 
service under frictional pressure.” Mr. Gillett has 
a good deal to say on the purpose of a wear test, 
and is on very sure ground when he states that, as 
these tests are intended to evaluate wear resistance 
in use, no “ universal’ wear test is possible, since 
the uses to which metals are put vary widely. 
Hence, many types of wear test, each correspondiny 
as closely as possible with the specific conditions 
of service, are necessary, and, further, the design 
and operation of any testing machine employed 
should obviously be such that reasonable con- 
cordance, between duplicate tests in truly duplicate 
| samples of materials, is secured. 


| Other contributions to the symposium deal with 
the wear testing of cast-iron and with the wear of 
metals in various fields, including that of the motor 
| car, steam and water-power equipment, textile 
machinery, and the railway track and rolling stock. 
Descriptions are given of an almost bewildering 
array of wear-testing machines ; some of these are 
well known, but others are new, and several follow 
the lines of modern conclusions on the subject in 
that they are ingenious adaptations to meet parti- 
cular conditions of service. A few results of actual 
wear tests are tabulated, but, speaking generally, 
the authors are cautious and are unwilling to 
commit themselves beyond saying that while the 
results they have so far obtained appear satisfac- 
tory, much further work must be undertaken before 
general conclusions can be drawn. Many points 
having a direct bearing on the subject of wear, 
| however, are to be found in the brochure of the 
| symposium, and it will be of interest to refer briefly 
}to a few of them. During the discussion on the 
| paper by Mr. W. E. Jominy, dealing with wear in 
| motor-car engines, one speaker described a piston 
|ring in which a strip of phosphor-bronze wire is 
|inserted in a groove machined in the contacting 
face of the ring. The bronze projects some few 
| thousandths of an inch beyond the outside diameter 
|of the ring, giving high unit pressure and rapid 
|seating during the early running-in period. The 
| relatively soft bronze, it is moreover claime:. 





| factors, it is possible that the relative direction of | imparts a glaze or polish to the cylinder surface, 


thus reducing wear and the tendency to scoring and 
| seizing. In the paper on wear in power equipment, 
| by Mr. N. L. Mochel, some interesting remarks are 
made concerning erosion shields for turbine blades, 
land it is stated that after investigating man) 
materials, Messrs. The Westinghouse Electric and 
Manufacturing Company have adopted Stellite for 
this purpose. Strips of this material, it is shown. 
can be produced of the desired form and are readily 
silver-soldered on to the blades. Further, the 
hardness of the alloy is maintained not only during 
the soldering operation, but also in subsequent 
service, and the material has been found to give 
marked resistance to erosive action. 

In his contribution dealing with the wear of metals 
in the textile industry, Mr. A. Palmer refers to the 
difficult. conditions under which the machines 
lemployed operate. Prominent among these is the 
| humidity which prevails in the mills, but lubrica- 
tion, or rather the lack of it, is shown to constitute 
a problem. Oil spots on most fabrics are difficult 
to remove and, for this reason, manufacturers are 
inclined to under-lubricate their machines in an 
|endeavour to minimise losses arising from stained 
| materials. In recent years, however, considerable 
| attention has been given by manufacturers of textile 
|machinery to the subject of lubrication, and mill 
proprietors are now given assistance not only 
concerning the most satisfactory type of lubricant 
to employ, but also with regard to establishing « 
regular routine for oiling and greasing the bearings 
lof their machinery. No doubt these efforts have 
resulted in decreasing wear in the machines, but 
whether they have also been successful in preventing 
the staining of fabric is not stated. This aspect of 
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one of insuperable difficulty. The question of 


lubricants is also referred to in Mr. L. W. Wallace’s 
contribution on wear from the railway engineer’s 
point of view. He says that searching investiga- 
tions are being made on certain lubricants, as some 
doubt has arisen regarding their adequacy. From 
the point of view of friction and abrasion, he con- 
tinues, there is grave question as to whether enough 
is known regarding the characteristics and behaviour 
of some of the lubricants at present employed in the 
railway service. Hence, the oil and the railway 
companies have undertaken far-reaching research 
programmes relating to this matter. With refer- 
ence to rail wear, it is stated in the contribution 
that the abrasion which takes place on curves can 
be reduced by the adoption of the mechanical track 
vilers which are widely used in the United States. 
Some types of these oilers are attached to 
the track and others to the locomotives. In con- 
nection with the problem of wear at the joints of 
rails, brief reference is made to experiments with 
longer rails, now under way in various countries, 
to the building up of worn joints by welding, and to 
the hardening of rail ends by heat treatment. 

The conference has demonstrated once again 
that the problem of wear in engineering plant and 
structures is of such extreme complexity that it is 
not one which can be tackled by, or indeed is the 
concern of, the engineer alone. Like many other 
technical problems, real progress is possible only if 
there is complete co-ordination of effort between 
the engineer, metallurgist, physicist, oil chemist and 
other specialists. That such co-operation is taking 
place to an increasing extent is one of the most 
encouraging features of what remains a baffling 
industrial problem. 








NOTES. 
PossIBLE Ott Fretps tin GREAT BRITAIN. 
In a paper on ‘‘ The Origin of Petroleum in 


Relation to the Formation of Anthracite,” which 
was read before the Royal Society of Arts on 
Wednesday, February 9, Mr. John Roberts called 
attention to the observed fact that oil is found in 
regions of great rock movements. These move- 
ments are the results of intense thrusts and pressures, 
which produce temperatures ranging from 500 deg. 
to 800 deg. C. or more in the case of anthracite 
graphite and marble. Such rocks are associated 
with the great crustal movements that have taken 
place in oil regions. It is further known that oil 
shales can be made to yield oil by heat treatment 
at temperatures of 400 deg. C. and upwards, and 
that igneous rocks in sufficiently close proximity to 
coal or oil shale will bring about the de-volatilisation 
of solid fuels. It must, therefore, be accepted that 
when sufficient heat is generated in the vicinity of 


example, the Silurian and the Ordovician. For 
this reason, the proposed survey of the Ordovician 
system in Wales as a prospective oil region is a 
matter of considerable importance. At the same 
time, Mr. Roberts suggests that the Silurian should 
be investigated, as this system has been productive 
in the United States. Finally, the area to the 
west of the Pennines bordering the backbone of 
Wales should receive particular attention. 


THe Fourure or tHe Exvecrricat Iypustry. 


A luncheon of the British Electrical and Allied 
Industries Research Association was held at the 
Savoy Hotel, London, on Friday, February 11, the 
President (Dr. C. C. Paterson) being in the chair. 
The toast of “The E.R.A.” was proposed by the 
Minister of Transport, the Rt. Hon. Leslie Burgin, 
M.P., who said that the startling results achieved 
by the electrical industry made him think not only 
of the great names, but of those who occupied every 
grade in its ranks. The Government had a high 
regard for the scientific associations which guided 
and helped industry in its development, and appre- 
ciated the value of having the trained scientific 
|mind at the helm. In reply, the President delivered 
an interesting and, what he himself described as, a 
provocative address. The burden of this was that 
the present organisation of the industry did not 
permit the fullest service being given to the public ; 
and that the experience obtained in giving that 
service was not completely at the disposal of those 
who were responsible for the production of the 
equipment used. In the past the progress of the 
industry had mainly depended on effectively applied 
research and development, but unless the changes 
which were taking place were of a kind to encourage 
| these qualities and direct them to the right objec- 











tail wheel and is propelled by a Rolls-Royce Merlin 
engine. This is a twelve-cylinder Vee-type supgr; 
charged, engine, the cylinder, bore being 5-4 in, 
and the piston stroke 6 in, Its international rating, 
according to Jane’s All the World's Aircral,, is 
990 h.p. at 2,600 r.p.m. and at 12,000 ft., while 
its maximum power at 16,000 ft. is 1,050 h,p. at 
3,000 x.p.m. An interesting feature of the engine 
is the use of ethylene glycol as the cooling medium. 
This enables a high temperature difference to be 
maintained between the cooling liquid and the air, 
and so permits the area of the radiator to be consi- 
derably reduced in comparison with that required 
for water cooling. It is understood that with 
ethylene glycol, used in conjunction with a special 
system of low-velocity ducted cowling, the cooling 
drag can be reduced to a very small proportion 
of the engine output, and doubtless this feature 
contributed materially to the performance recorded 
above. 

ComPuLsory WIRING REGULATIONS AND REGISTRA- 
TION IN THE ELectrRicaL INDusTRY. 


Electrical installations and equipment employed 
in factories must comply with the appropriate 


regulations issued by the Home Office, but no body 
has a right to exercise a similar compulsion over the 
very large amount of wiring and apparatus which is 
now used in shops, office buildings and domestic 
premises. 
Institution of Electrical Engineers, of course, cover 
such installations, but they are permissive only, not 
mandatory. 
that this position should be changed, and during 
the past year the subject has not only received 
attention from a number of committees, but has 
| been openly discussed at a series of representative 


The well-known Wiring Rules of the 


It is considered in many quarters 





| tives, advance would be impeded. At present the 
| majority of the industrial research resources were on 
| the manufacturing side, while the greater part of 
This was 
The whole structure should, however, 
be permeated by a closely-knit partnership, and in 
this connection, it was significant that there were 
only three bodies which really linked up the diverg- 
ing sections, namely, the Research Association, the 
British Standards Institution, and the Wiring Regu- 
All the others seemed to be 
based primarily on the relationship of buyer and 
That was not healthy within a concern which 
should function as a whole in the interests of the 


the experience was on the supply side. 
inevitable. 


lations Committee. 
seller. 


public. For instance, the Electrical Development 
Association was no longer a partnership body, 


| though he hoped that this separation would not be 


permanent. The Commissioners, too, had no direct 
link with the manufacturers. There was, indeed, 
no fully representative body or cabinet at the head 
of the industry to plan for the future or to help 
regulate either its internal or external! policies. 








substances capable of yielding oil, oil will be evolved, 
unless special measures are taken to prevent it. | 
Discussing the various theories put forward to| 
account for the formation of oil, Mr. Roberts pointed 
out that the deposits had resulted either from the 
natural distillation of animal or vegetable matter 
at a temperature of from 300 deg. to 600 deg. C., 
or from liquefaction by hydrogenation. This being | 
so, in order to arrive at a proper appreciation of | 
the prospects of finding petroleum in quantity in 
Great Britain, it was advisable to consider the more 


important mountain-building periods from the point | Aerodrome, on the outskirts of London, at 5.53 p.m., | 
Geological research | so that it covered the distance of 327 miles in 48 | 
showed that the most productive period was that of | minutes, the average speed being about 409 m.p.h. 
the Alpine or Cascadian Revolution, and that all} ' 
the formations of this period, with one exception, | and the high speed attained was, to some extent, 
are developed in Great Britain. It cannot, however,|due to a favourable wind, the velocity of which 
be expected that oil will be found except where | is stated to have been at least 50 m.p.h. at the 
some local but intense uplift has affected the rocks | altitude mentioned. 
in a manner comparable with that in the zones | behind at an angle of about 37 deg. with the course, 
along which oil is found in known oil fields. Explora-|so that it may have increased the speed by some 
tion in the south of England has not met with much|40 m.p.h. Even allowing for this, the flight is 
success, and it remains to be considered whether | a very noteworthy achievement, especially as it was 
the two essential factors—parent material and | carried out in darkness. Moreover, for a considerable 
distillation agency—are to be found in any other | part of the distance the machine was flying through 
In this connection, conditions in Scotland | and above clouds, and the pilot had therefore to 
rely mainly on his blind-flying equipment. 


of view of oil occurrence. 


regions. 
and along the Pennines suggest that attention should 
be turned to the west rather than to the east, and 
to older formations which have been subjected to 
the influence of the Caledonian Revolution, for 


t 


t 





available for publication, but it may be mentioned 


Fast EprnspurGcH To Lonpon Fuieurt. 


Doubtless many noteworthy flights are made by 
pilots of the Royal Air Force of which the public is 
quite unaware, and it is particularly satisfactory, 
therefore, to be able to record a few data regarding 
a very remarkable flight made by Squadron-Leader 
J. W. Gillan in a Hawker Hurricane single-seater 
fighter, on Friday, February 11. The machine 
took off from Turnhouse Aerodrome, Edinburgh, 
at 5.5 p.m., i.¢., after dusk, and landed at Northolt 


The flight was made at an altitude of 17,000 ft., 


The wind was blowing from 


meetings convened by the Association of Super- 
vising Electrical Engineers. These meetings were 
held in various parts of the country, and we under- 
stand that at nine out of ten of them the audience 
expressed a desire that active steps should be taken 
to promote a scheme embodying not only compulsory 
wiring regulations, but the registration of contractors 
and operatives. The Electrical Contractors Associa - 
tions, the Electrical Trades Union, and the Incor- 
porated Municipal Electrical Association have 
expressed similar agreement, though the last of 
these bodies made a reservation with regard to 


operatives. This agreement also covers the com- 
pulsory approval of materials, apparatus and 
accessories. As a result of a conference between 


these bodies and the Association of Supervising 
Electrical Engineers, moreover, it was decided, a 
short time ago, that a committee formed of two 
representatives of each of the 17 organisations in 
the electrical industry, of two Government Depart- 
ments and of the Fire Offices Committee, should be 
constituted. Ten electrical organisations have con- 
sented to be represented on the committee, and 
though the Government Departments have declined 
representation, they have expressed their willing- 
ness to help, if required. ‘Though three replies are 
still outstanding, we are informed that arrangements 
have been made to call the first meeting of this new 
Industry Committee at an early date, when a 
chairman will be elected and procedure formulated. 
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VI.—E.rorricaL ENGINEERING—THE Licut 
INDUSTRY. 

Tue British production of electrical plant and 
apparatus for the years 1930 and 1933-35 is shown 
in Table I, page 186. Between 1934 and 1935 there 
was an increase of 10-7 per cent. to the highest figure 
yet recorded. The output of electrical apparatus, 
i.e., excluding heavy machinery, which was dealt 
with in the preceding article in this series, was 
72,688,0001. in 1935, compared with 64,726,0001. 
in the preceding year. The principal products are 
dealt with in greater detail in the following sections, 

Insulated Wire and Cables.—The importance’ of 








Unfor- 
unately, very few particulars of the machine are 


the electrical industry as a consumer of copper 
was pointed out in this series last year. sti- 
mates for the consumption of copper by industries 
made by the British Meta] Corporation and based 
on the Census of Production, are now available’ for 





hat it is fitted with a retractable undercarriage and | 





19385. These show that the electrical engineering 
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industry consumed 149,000 tons of copper and 
19,200 tons of brass in 1935. If it be assumed that 
the average copper content of brass is 65 per cent., 
a comparison of these figures with those for the 
total British consumption of copper given in Table 
II shows that the electrical-engineering industry 
was responsible for 67 per cent. of the total con- 
sumption. The corresponding figures for 1933 and 
1934 were 73 per cent. and 64 per cent., so that, 
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on hand increased between 1935 and 1937 by about 
30 per cent., though no deduction can be made as 
to the value of the output in the latter year owing 
to price fluctuations. 

Detailed figures for the output of insulated wire 
and cables are unfortunately not available for 
any year later than 1935, but in that year, of the 
total output of 17,033,000/., telegraph and telephone 
wires and cables accounted for 2,600,0001. (15-3 


TABLE I.—Ovrrur or Etxcraicat Macuinery anp Apparatcs. (£000's.) 
<= 1924. 1930 1933 | 1934 1935. 
Electrical Machinery 
Generators .. 2,302 1,966 827 1,267 1,699 
Motors . 5,650 4,952 3,874 5,027 6,009 
Rot converters and rectifiers S824 513 384 470 460 
Transformers kid be ; . me 1,725 2,488 1,767 2,226 2,428 
Starting, controlling and switchgear and switchboards (a) 5,327 8,001 5,775 6,724 7,997 
Other machinery 1,789 (b) 2,720 1,314 1,661 754 (k) 
Electrical Apparatus 
Insulated wire and cable 18,660 19,157 11,879 14,681 17,033 
Meters and instruments 2,040 2,046 3,255 3,818 3,699 
Batteries (primary) 762 2,717 3,644 3,661 3,480 
Accumulators ée 3,491 3,661 2,676 2,787 2,708 
Wireless apparatus (excluding valves) 4,835 (d) 7,080 10,877 15,339 15,217 
Telegraph and telephone apparatus 3,935 6,076 3,778 3,928 5,685 
Electric bulbs 2,485 2,597 2,744 3,009 3,347 
Wireless valves : 1,508 1,516 2,102 2,204 2,211 
Lighting fittings and accessories 1,616 (e) 2,057 (e) 2.066 2,659 3,198 
Vacuum cleaners (if) 524 2,112 2,540 3,260 
Heating apparatus 357 1,086 1,469 1,707 1,530 
Cooking apparatus 149 440 861 1,228 1,566 
eee | materials (g) 923 1,297 y4n 974 1,127 
igerators under one ton weight 2 . 297 436 » 
Other apparatus P 4,454 (A) 6,106 5,479 5,755 7,607 
Unclassified output 201 _ _ _ 
Total (excluding contract work) 62,832 78,191 68,128 82,201 91,015 
(¢) Uther than telegraph and telephone switchboards (6) Including vacuum cleaners, rotary converters and transformers 


not separately classified 
(f) Included under “ Other Machinery.” 
ately classified. 


were included under “ Other machinery 





(a) Other than radio-gramophones and electrical reproducers. 
(g) Other than china or porcelain. 
(&) Parts sold separately are included under individual headings in 1935, whereas in previous years all parts 


(e) Including bulb apparatus. 
(A) Including cooking apparatus not separ- 
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in raw-material prices, particularly in the case of 
copper, lead and rubber, but for the majority, 1937 
proved a very satisfactory year and the increased 
demand was accompanied by an increase in profits. 
The value of British exports of insulated wire 
and cables increased in 1937, both absolutely and 
in relation to exports from other countries. It 
amounted to 4,402,000/., or 42-6 per cent. of the 
total of the countries shown in Table III in 1937, 
|compared with 2,947,000/., or 38-9 per cent., in 
| 1936. German exports also increased from 
| 2,446,000/. in 1936 to 3,198,000/., but the German 
share of total exports fell from 32-3 per cent. to 
| 30-9 per cent. Exports from Japan, Belgium, the 
| United States and France are of considerably less 
| importance. 
|  Wireless.—The year 1937 has been a somewhat 
|anxious one for manufacturers of wireless sets, 
and the financial results of some of the leading 
| manufacturers have been far from satisfactory. 
| Anxiety was first caused by the announcement of the 
| October licence figures, which showed an increase 
of only 24,000 on the September figure, and it was 
feared in some quarters that saturation point was 
at hand. These fears have, however, been dispelled, 
at least temporarily, by the licence figures for 
| November and December, which recorded net 
increases of 53,152 and 55,590 respectively. The 
approximate number of licences in force at the 
end of December, 1937, was 8,479,790, compared 
with 7,960,573 in December, 1936. The average 
monthly rate of increase over the year was thus 
| 43,268, showing only a slight fall in comparison 
| with the average of 46,544 in the previous year. 
| It was pointed out in this series last year that 
| the relative positions of the leading manufacturers 
|of wireless sets dep>nds to a large extent, as is 
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| 
| 
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TABLE Il.-New Corrrer : Propuctrion, TRapE aNnD CONSUMPTION IN THE Unrrep Kinepom. the case with car manufacturers, on the success of 
—s : 1 rr individual models, and it appears that the unsatis- 
: . Change in : > experience o rtai 7 3. whic 
Imports Ke- Exports.* — Exports. | Metal Exchange c ———~ factory CEPT of certain manufacturers, which 
1am Stocks. onsumption. | Jent colour to the fear that market saturation was 
as _|imminent, must be ascribed largely to this factor. 
| | > iti reve > > » 
192s | 150,440 6.436 21,000 7.314 - 4101 160,000 The position was, howeve r, aggravated by the fact 
1989 6,108 22,000 13,433 — 297 155,000 that one firm decided to de-control the price of 
1930 4,729 18,000 8,063 1,171 150,000 4 Bll! ood * TE sage . 
131 | 4,143 16,000 5.451 L 13.687 125,000 some of its sets and these sets have since been on 
ses 3,619 13,000 6,161 + 15,302 125,000 the market at almost half the original price. Experi- 
3 4,125 11,000 7,583 — 4,398 145,000 igs gar 2 Fn a 
1a34 7,450 11,000 11,867 + 28,781 220,000 ence with other price agreements similar to that 
sess 29,661 12,000 12,739 +81,255 240,000 operated by the Wireless Setmakers’ Association, 
936 63,519 9,000 16,961 — 41,166 257,000 wt : : 
1937 391°697 97.117 10'000 13,002 = 14’6a2 312,000 has shown that the secession of an important 
: uy producer has frequently been sufficient to cause 
* Includes manufactures of copper, but probably mainly unwrought. the breakdown of the agreement, and it was widely 
TABLE TIl.—EXPORTS OF INSULATED WIRE AND CABLE. (£000’s.) 
Country lyse 131 1982. 1933 1934 Per cent. 1935 Per cent. 1936. Per cent. 1937.* Per cent. 
. . vi | 
United Kingdom 1,546 2 O55 1,449 1,614 2,158 } 40-3 2,685 40 2,947 38-9 4,402 2-6 
Germany 4,311 4,251 1,601 1,551 1,608 0-0 1,900 28-9 2,446 32-3 3,198 30-0 
Japan wu 250 161 281 518 9-6 767 11-4 3ol 10-6 356 8°3 
Belgium 727 tits 436 405 457 8-6 517 7-8 565 7-4 703 6-8 
United States ne SSS ois 262 335 6-3 397 6-0 460 6-1 795 7-7 
France 65 449 310 331 278 5-2 335 5-1 365 4-7 380 3:7 
Tota! 11,517 7,168 4,261 4,444 5,349 100-0 6,601 100-0 7,584 100-0 10,334 100-0 
* Estimated on basis of 9 months for United States, 11 months for Germany, and 10 months for Japan, Belgium and France. 
TABLE IV.—EXPORTS OF WIRELESS APPARATUS (INCLUDING VALVES): (£000’s.) 

Country Lasse 1931 1932. 1933 1934 Per cent. 1935. Per cent. 1936 Per cent. 1937.* Per cent 
Nether lauds 5,488 4,310 4,422 4,809 5,975 41-0 3,300 36-8 4,424 31-9 5,758 34-6 
United States 4,758 4,972 3,7 3,823 4,931 33-8 5,230 36°5 5,689 41-0 6,397 38-5 
Germany 3,837 4,078 2,998 2,103 2,104 14-4 2,215 15-5 2,266 16+3 2,665 16-0 
United Kingdom 1,163 952 1,123 1,340 1,574 10-8 1,609 11-2 1,501 10-8 1,302 10-9 

Total 15,246 14,312 12,175 12,075 14,854 100-0 14,354 100-0 13,880 100-0 16,622 100-0 


* Estimated on basis of ® months for United States and 101 months for Germany and the Netherlands. 
estimate for 1937. 











t United Kingdom figure for radio-gramophones (included in the total each year) is an 
Excluding radio-gramophones and electric reproducers. 


bearing in mind that these fluctuations are pro-| per cent.); rubber-insulated cables, 5,505,000/.; feared that other wireless manufacturers would 


bably due to stock changes, it would appear that 


|(32-3 per cent.), and paper-insulated 


cables, | follow suit in de-controlling prices in the New Year. 


the electrical-engineering industry accounts for | 7,148,000/. (42-0 per cent.). Comparing these | Under the influence of the more reassuring licence 


about two-thirds of 


consumption. 


the total British 


engineering industry are in the manufacture of 


copper | figures with those for the previous year, the relative | figures for the last two months of the year, this 


| position of telegraph and telephone cables improved, ‘has not yet proved to be the case, but there is 
The principal uses for copper in the electrical- | while there was no change in the position of rubber- | little doubt that several makers have large stocks 


insulated cables. 


Factors influencing the demand | on hand, which may ultimately give rise to some 


light and power transmission lines, telephone wires, | for telegraph and telephone cables are dealt with | reduction in price. 


internal wiring and electrical machinery (generators, 
transformers, switchgear, &c.), and the trend of 





| below. The demand for electric cables in 1937 was | 
favourably influenced by the growth in railway | those for 1935, show that the production of wire- 


The latest figures for the output of the industry. 


activity in these sections of the industry may be | electrification and the increasing adoption of electric | less receiving sets and radio gramophones in that 
approximately gauged from the figures for total | signalling systems, while the influence of rearma-| year totalled 1,820,000, compared with 1,757,000 


copper consumption shown in Table II. 


On | 


ment has not been negligible. 


' = Manufacturers, how-|in the preceding year. Including wireless valves 
this basis it would appear that the volume of work | ever, bad to contend with considerable fluctuations | sold separately, transmitting apparatus and various 
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ancillary products, the total output of the industry 

was valued at 17,428,000/. in 1935, compared with 

17,543,0001. in the preceding year. Comparable 

figures for later years are not yet available, but, 

at the annual dinner of the Radio Manufacturers’ 
Association, Mr. Walter Elliot announced that the 
industry now has an annual turnover of 25,000,000/. 
and employs 50,000 persons. The field covered 
by these figures, however, would appear to be 
somewhat wider than that included in the Census 
of Production. 

International exports of wireless apparatus 
are shown in Table IV, from which it appears that 
British manufacturers held their own in foreign 
markets in 1937, while Holland increased her share 
of total exports at the expense of the United States. 
The growth in the popularity of all-wave sets in 
this country should assist British exports in future 
years, since it is chiefly this type of set which is in 
demand in export markets. In previous years 
United States manufacturers, in particular, have 
commanded a considerable advantage in export 
markets, since in that country short-wave sets 
were necessary in many districts for the reception 
of a representative selection of home broadcasting 
stations, while in this country it is only the desire to 
listen to foreign stations which has increased 
their popularity. The use of short-wave sets in 
this country was thus more or less confined to 
wireless enthusiasts for some time after they had 
been generally adopted in the United States, and 
in the early stages most short-wave sets on sale 
in this country were imported from the United 
States. It would appear, however, that British 
manufacturers must reduce prices still further in 
order to be able to compete effectively in export 
markets. 

As regards future prospects it is probable that 
sales during the current year will show some falling- 
off. Whatever may be the view as to the possi- 
bility of expanding still further the number of 
wireless owners, the replacement demand is likely 
to be affected by the increased cost of living. The 
average life of a wireless set is somewhat elastic, 
and it is not an easy matter to determine when a 
set is obsolete. The manufacturers may claim 
with some justification that the standard of 
performance of a two- or three-year old set is so 
much below that of the same set when new and 
even more below that of a later model, that the 
set is technically obsolete and the owner would 
be more than repaid in increased faithfulness of 
reproduction for the price of a new set. Neverthe- 
less the old set is capable of working for a con- 
siderably longer time, and if the owner’s surplus 
of income is small, replacement might well be 
postponed for one or even two years. 

Another development which must exert a con- 
siderable influence on sales of wireless sets is the 
possible growth of broadcast relay stations. Follow- 
ing up the report of the Ullswater Committee, 
which recommended that the ownership and opera- 
tion of relay exchanges should be undertaken by 
the Post Office, it was announced in December, 
1937, that the Post Office were to introduce a public 
experimental wire broadcasting service in South- 
ampton next year. In addition, a limited experi- 
ment is to be made in the distribution of broadcast 
programmes over the telephone wires. Sub- 
seribers would be offered a choice of several pro- 
grammes and negotiations have been conducted 
between the Post Office and the B.B.C. on their 
selection. 

The year 1937 was an important one in the annals 
of television, being the first complete year of public 
television programmes. In February, a single 
standard of transmission was adopted, following the 
recommendation of the Television Advisory Com- 
mittee in favour of the Marconi-E.M.I. system. 
Perhaps the most important development has been 
the announcement by the Government that more 
money is to be allocated to the B.B.C. for tele- 
vision purposes, since manufacturers of television 
receivers have complained with justification that 
sales are not likely to expand until the quality 
of the programmes is improved and the times of 
transmissions lengthened and made more con- 
venient to the general public. On the technical 


regarding the -scale reception of television’ 
and both Baird and Scophony, the latter using 
mechanical methods, have given successful demon- 
strations on screens large enough for public display. 
The Radio Exhibition at Olympia showed that the 
public is now taking a very much greater interest 
in television. 
During .1937, Scophony, Limited, received an 
order from the Soviet Government for television 
transmitting and receiving equipment for the first 
Soviet television station, which is being erected in 

Moscow. 
(T'o be continued.) 





LITERATURE. 


einen 


A Short History of Naval and Marine Engineering. : 
ENGINEER-CapTaAIN EpoGar C. Sirs, O.B.E., R. 
London : [Price 18s. 


net.] 
THE series of articles contributed by Engineer- 
Captain Smith to Enetneerine between 1930 and 
1933 under the title of “Chapters in the History 
of Naval and Marine Engineering,” together with 
his published writings in other journals and in the 
Transactions of the Newcomen Society, of which he 
is now the President, will be to most students of 
marine engineering history sufficient guarantee of 
the quality of the material embodied in this book, 
the result of more than thirty years of close research. 
Nineteen of the 22 chapters cover approximately 
the same ground as the articles which appeared in 
these columns, on which they are largely based, the 
remaining three dealing with steam machinery from 
1919 to 1937, the marine internal-combustion engine, 
and the interconnection of marine engineering with 
national economics in general. The survey is not 
confined to British pioneering and development, 
however. In his study of origins, Captain Smith is 
scrupulously impartial, and it may be remarked 
that, of the 15 engineers, from I. K. Brunel to 
Sir Charles Parsons, whose portraits appear in the 
plates, six are of foreign nationality. 

Bacon comments in his Essays that those who 
keep diaries are not commonly the individuals who 
have most to record. This is particularly true of 
the early engineers and of the firms initially engaged 
in marine-engine building. As a general rule, if 
they failed, their records, such as they may have 
been, disappeared with them, and if they succeeded, 
lack of space or of perspective has led to the whole- 
sale destruction of documents which a later genera- 
tion might have valued more highly—a tendency 
and a process which still continues. Nevertheless, 
sufficient material is readily available in technical 
treatises and the transactions of institutions to 
enable an outline history of marine engineering 
to be compiled with comparative ease, and not a 
few such outlines have appeared within the last 
ten or fifteen years, both in this country and in the 


Cambridge University Press. 


has spent almost a working lifetime on the subject, 
and, as a result, his pages cover a good deal of his- 
torical development and perspective. But apart 
from a masterly introduction in which recent 
developments are concisely and lucidly reviewed, 
there are a good many evidences of older practice 
which have not received the required touch of 
revision, Experiments, for example, by Tizard 
and Pye, made seventeen or more years ago, are 
described in a footnote on page 142 as recent ; and 
in dealing with float chambers the author pays 
undue deference to the level of fuel in the vanished 
fuel tank. Many of the carburettors illustrated 
were quite familiar fifteen years ago, but to the 
present generation they would seem museum pieces. 
Throughout the book frequent references are made 
to the names of authors, inventors, and :onufac- 
turers, but in no case is the source or date or 


.| publication indicated in such a way that the reader 


may investigate the matter for himself. In this 
way the considerable historical value of the book 
is unfortunately greatly diminished. 


Handbuch des Maschinenwesens beim Baubetrieb, Volume 
Ill. Die Gerite fir Erd- und Felsbewegungen. Edited 
by Dr. Grore Garsorz. Part 1. Die maschinellen 
Hilfemittel fiir das Lisen, Laden und Einbringen der 
Massen bei Trocken-, Erd- und Felsbewegungen (Bagger 
und Kippen-Geridte). Berlin: Julius Springer. [Price 
96 marks.] Part 2. A. Die Férdermittel des KE ues. 
B. Die Gleisriick- und Gleisbaumaschinen. Berlin : 
V.D.1.-Verlag, G.m.b.H. 

MECHANICAL appliances for constructional purposes 
have made their presence felt in the industrial and 
municipal worlds in recent times as contributing 
greatly to the rate of progress made on works. 
Modern conditions, together with the necessity of 
completing large schethes rapidly, have resulted in 
the production and development of appliances 
capable of expeditiously handling very large quan- 
tities of material. Thus manual labour has, to a 
large extent, been replaced in such work by mecha- 
nical devices. This is particularly true in excavation 
work or where loose materials in bulk are to be 
handled. Dr. Garbotz, the author of the book 
under review, has endeavoured to provide a reference 
book on this all-important subject. In it he has 
attempted the dual object of combining this with 
a text-book. The first object has most certainly 
been attained, as the work presents in a concise 
form information regarding appliances used for 
constructional work of a very varied nature. The 
scope of the work is extremely wide and the number 
of types included must be almost exhaustive. 

No book comparable with this, in the same sphere, 

has been published in England. It treats its subject 

in an authoritative and complete way. Part 1 

includes 652 pages and 11 tables contained in a 

pocket at the end for easy reference, while Part 2 

contains 322 pages. Part 1, section A, deals 

chiefly with the mechanical methods of break- 


United States. 


The amount of original research that they repre- 
sent, however, is often meagre in the extreme, and in 
this respect the present work is probably the most 
important contribution of its kind that has yet 
appeared. Not only have original documents been 
consulted wherever possible, and the fullest use 
made of official repositories not often explored by, or 
always available to, the ordinary civilian annalist, 


but the author has been at pains to obtain from 
engineers of an older generation their personal 
recollections of service with machinery of types now 
to be studied only in the form of museum models. 
The book has a topical interest in view of the 
approaching centenary of Atlantic steam navigation, 
and has been purposely cast in a form that will 
render it palatable to even the casual non-technical 
reader, but it is not the less, for these reasons, a 
work of permanent value to the cognoscenti in this 
most significant branch of engineering development. 





The Art of Carburation in ‘'heory and Practice. By 
Rosert W. A. Brewer. London: The Technical 
Press, Limited, [Price 2le. net.] 

Tuts book is a combined edition of enlarged and 
revised versions of two volumes on “ Carburation ” 
and “ Carburetting and Manifolding,” which have 
enjoyed much popularity in both hemispheres 


down, loading and transporting of materials in 
bulk form, such as earth, loose rock, &c., and 
deals with various classes of shovels, dredgers, &c. 
Each type is carefully considered under various 
headings, thus furnishing information regarding 
design, operation, and’ applicability. Costs are 
also considered, including depreciation and interest, 
while fuels, accessories, lubrication, illumination, 
&c., are also discussed; finally, a bibliography 
is given. 

Section B considers the appliances for the trans- 


port of loose materials from the point of excavation, 
vipping and levelling, a special description of the 
levelling plough of Dr. Th. Krauth, of Karlsruhe, 
being included in this. 
the cable or drag-line machine. 
devoted to examples of large earth-excavation works 
such as the Albertkanal and the Shannon Power 
Scheme. Part 2 deals chiefly with the transportation 
of materials and the laying of permanent way, includ- 
ing a brief treatment of locomotives, wagons, applica- 
tions, working, working costs, nature of the work, 
types of track, &. 


This section also deals with 
Section C is 


The production of the book is of the high standard 


usually associated with the publishers; there are 
numerous tables, and the diagrams and illustrations, 
of a clear type, are very numerous. The author is 
professor at the Technischen Hochschule, Berlin, 





during the past two or three decades. The author 





side there have been interesting developments 





and he has drawn his illustrations and examples from 
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typical German and American practice in which 
this subject has been so highly developed. The 
book is well indexed and provided with ample 
explanations. 

Owing to the extensive nature of the work, the 
price will place it beyond the means of many 
students, but the practising engineer will find it 


Fig. 15, and that the whole of the suppressed heat | efficiency of the adiabatic (air standard) cycle based 
is due to the difference between the deg. T. and | on constant specific heat, derived from the expres- 
deg. H. scales, that is to say, the heat-latent as | sion I — (v,/v,)-*, envisages the temperature as the 
defined. If it should be that this condition is not | measure of heat, this 88 deg. H. represents heat 
fulfilled, that is, if the thesis be not true, we shall | latent, which can only come from the common 
ultimately find ourselves in difficulties. This is a | fund, 7.c., it may be regarded as a deduction from 
sufficient reason for provisionally accepting the | the heat-latent which existed in the charge when 





® valuable addition to his bookshelf, and one to | thesis as a basis. Anticipating the final conclusion, 
which he will be able to refer in many difficulties. | it may be stated here that it does not seem possible 
to account for the facts known to observation 
without some explanation additional to that now 
leroplanes and Aero Engines. Second edition. By assumed. In other words, the holding up and 
Cartais P. H. Somner, Loudon: The Technical . : 
Press, Limited. [Price 15e. net.] later emission of heat (energy) cannot be wholly 
explained on the basis of variation in specific heat 
as a function of temperature. 
Further Development.—Referring now to Fig. 15. 
Just as the heat-latent when combustion at constant 
volume, v,, has taken place is measured by 


‘THe second edition of this useful work has been | 
re-written and numerous illustrations added. 
Owing to its great scope, the 250 pages do not 
enable the author to deal equally satisfactorily 


|combustion was presumed to be complete at the 
| point C. If we take the figures given by way of 
| example above, namely, at point C, deg. T. = 1,800, 
|when deg. H. = 2,211, the difference 411 repre- 
}sents the gross or total heat-latent, but in ow 
|aecount this has to be credited with 88 deg. H. 
| leaving a balance of 323 deg. H. as the heat which. 
under the conditions postulated, would need to be 
|absorbed by the jacket and be recorded in the 
‘account as jacket loss. This does not mean that 





with the various sections of the subject. Obviously on + 1m . 
- , ; . .. ~ |deg. H.—deg. T., so the heat-latent re Fig. 15. am 
based on very extensive engineering and aviation Pen t o the exhaust at reléase is it, 9 7 T T woo 
experience, the book will appeal to the practical 8 a ' “S00 CTO aT Cen oF 1 
; . ‘ ‘ measured by the difference between - _ a | 
man. If certain basic and well-known theories had : 7m . 00 —— a a ——— + 
1 : taped deg. H. and deg. T. at the point of 200 ; = O | 
heen taken for granted, more might have been done iy : - r j ee | | j 
: : ad |release, D. Yet in both cases this state cane ~ <—t——f — 1 I 
in other directions—-this particularly applies to ; alificati For the . \ Pos. 
certain notes on magnetos. Chapter II is a parti- | '™* - ee ee as ” ates Evatt ones + }———>-~4 
: . wee . 2 references . vTAMS <¥ 
cularly valuable section, dealing as it does with | ud Digs Bere pp dow pe 1200 i! > 
i z J have been punctuated as follows: The iH Da LETV SS § | “1 ooo 
airscrews, a vital but often neglected chapter in git, i ~p 
hooks on the sero-engin letter A marks the beginning of the com w00 ' | : 
e § > t ° ss arks t 
Perhaps too modestly, the author states in his |  aagpsias stroke of Ha Pas a a sine b + -——+ - {800 
preface that the book does not purport to be a pes ieee m x 4 A ar ’ “wn = 
t | vol. 'e; » peak » diagre — —+——_+——_+—__+—+ a i 
technical treatise on the subject of aeroplanes and be ve6 | ee m w 1 . “ 700 Bi. 
aa ' . Gens sat _| when combustion is presumed to pan aty bial 
engines ; even 80, in view of the very adequate | eee nd D th gee me evo . Sa 
we . . ;co ste i J release. | ho 
treatment of certain aeroplane components, it is | We have " / k r Dasa if the fact a 
| We - ake acco : . . | 
as good and as thorough as the best technical hand- Ser Agdarugtyce wie Pen 500- " ww 
- ™.. £ : that at the point B the measure in terms } “Se 
books. The few lines devoted to bearings, however, | fd H nnkee fea o a el 
, : rae D yy. WH. 18 sate rms 0 . 
might well be extended in future editions. The | d i K , he grees a “y vw vk . 100 -+—— i T t in eo a ris 
yeneral arrangement of the book is convenient and | “(&® * W2leR Means that already hea e — oe See Oe ee 
latent has to be taken into account. wi 54 os Od 0S 06 OF O98 O9U 


it is well indexed. Starting with an exceptionally | Thus, if the temperature (deg. C. abs.) at 
useful and interesting introductory and historical | be 650. th Z ‘H enh 1 n. if 
chapter, it is divided into eight main sections, viz. ;— | a Dia tag ey ‘ are! 
the airscrew ; the engine; types of aero engines ; 
materials and general construction ; rigging ; types : 
: apt “es | — 686 ,525 is > tots sat : . 

vad performance ; and finally, instruments. There | . 608 = 1.525 is the total heat added 

. |in terms of deg. H. Or, the total heat 
ire aver 200 clear diagrams and illustrations. | added } 1 lated fr th lorifi 
" : " ; D "mye caic a > Cz wr . 
\lthough a partiality for Service types of aero- a om the f ‘ " “ d Te i f ¥ is , 
planes is in evidence in the selection of machines My ‘ie "Ht - yim wr . ay a ee we 
dealt with, it is not too pronounced, and the judg- | Te nee ere ee Fee ee Tae eee 

: | temperature at ( Thus, for example 

ment shown is eminently sound. More space might | let the total heat | lat “ee i 
well have been devoted to the touring aeroplane s: t ” ~ r 1 m4 i. + : " 400. “1 ype 
with cabins for four or five passengers, very con-| na) ay r eo 4 ibm My ; 9 rs B net 
siderable progress having recently been made in | 650 de Ay ye an i ate , so 
both the comfort and performance of these machines, | ™ pov vl one6 d H : i. be we Ul 
In the final chapter on aeronautical instruments, ile ~ , + ne “ ae us — 
1 very substantial amount of information has been page > Ente, (ae peak temperature wi 


| the temperature at C be 1,800, the 
deg. H. = 2,211. The difference 2,211 


300—- 





lhe 1.75 he nointe 

brought together, and in the main, any tendency he ppian it Rasa" gO cous gin Vs fe 
to give non-vital constructional data, only applying | ae y values given by Lable 1, it used for 3 
- ’ | the compression graph, will start from A 108.8) 


to a particular maker's product, has been avoided 
f I ‘lat about 1-385 and reach the value 


|} 1-355 at the point B, assuming the C.R. to be in 
THE ENERGY BALANCE SHEET | the region of 5, on which the temperature 650 
OF THE GAS ENGINE |given above is based. It must be remembered, 


| however, that Table I is based on the properties 
By F. W. Lancuzstzn, LL.D., F.R.S. of the charge after combustion; for the unburnt 
(Continued from page 117.) 











charge the change of specific heat with temperature 


Hetrospect.—-It will now be appreciated that the | closely to its low-temperature value, i.e., 1-400. 


hasis of the present analysis of the thermal balance | The fact that the difference is not appreciable means 


sheet is that the heat-appsrent and the heat-latent, | that any cooling effect during compression must be 
the sum of which is provisionally assumed to| very small indeed, otherwise its effect would be 
constitute the total heat supplied, are separately | noticed. (It is an open question whether the charge 
accounted. The first of these, which is based on | during compression gives or receives heat from the 
temperature (obtained by observation or by calcu- | cylinder walls, the heat balance may well be — or 
lation) is that which is rendered apparent in the | according to conditions.) 


ordinary indicator diagram and from which in past! The Adiabatic Condition y == 1-4.—If we confine 


times it has been customary to calculate the | our attention for the moment to the particular case | 
theoretical thermal efficiency. namely, from the |of the adiabatic expansion line, from C to D in| 


aes athampenae | Fig. 15 (y = 1-4), under which condition it has 
1 — (ug/e,)r"t | been stated that we must assume that specific heat 
The heat-latent is measured by the difference | is constant, or that the heat-latent is absorbed by 
between the degrees on the T scale and those on|the jacket, there remains a point that requires 
the H scale at the extreme peak of the diagram ; | clearing up. The expression for the thermal effi- 
that is, deg. H. — deg. T. This method has much | ciency which we have sought to apply only credits 


to recommend it; it enables established theory to | the exhaust gas at the point of release, D, with a | 


be made of use so far as concerns the heat apparent, | heat content of which the temperature at D is the 
and it leads to a more intimate knowledge of the | measure. Actually the true measure is in terms 
manner in which the heat-latent becomes (or may | of deg. H., not deg. T., and this has to be provided 
become) manifest. from the heat-latent, that is to say, if the tempera- 

It is necessary to give a reminder here that we | ture at D on release is 950 abs. the equivalent is 
are assuming that the whole of the heat is imparted | 1,038 deg. H., so that the heat-latent, being the 
to the working finid at constant volume r.,, see | difference of these, is 88 deg. H. Since the theoretical 











is less, and so the y value will approximate more | 
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that amount of heat would be so absorbed—far 
from it; it merely indicates the datum condition 
under which the theoretical efficiency could be 
calculated on the classic basis with a gamma value 
— 1-400. It records a slight modification of the 
| thermal account suggested previously, as concerns 
the basis of assessment of item 1, #.¢., the additional 
loss in exhaust at release. 

At this juncture some readers may be inclined to 
ask why deal with the problem piecemeal, instead 
of taking the total heat as that reckoned from 
absolute zero, firstly as concerns the compression 
part of the cycle, and then as concerns the expansion 
part of the cycle, and, duly taking into account 
| the work expended or done as represented by the 
diagram taken from zero (abs.) pressure, Fig. 15, 
v, BAv, and v,CDv,, obtain the result by 
deducting the former from the latter. This method, 
which is applied in the analysis of heat lost and 
utilised in other classes of heat engine, is no less 
| applicable in the case of the gas engine, but it does 
not maintain such close contact with realities. It 
will be better understood when the series is com- 

plete that the objects the writer has in view would 
| not be so fully served had this method been adopted. 
(To be continued.) 


| 








Tue Horstrxc Morron or ELecrric OVERHEAD 
| Cranes: Erratom.—In the Table of crane data given 
on page 165 of our last issue, the figures for kW -br. per 

30-foot lift should read 0-646, 0-678, 1-28, 1-43, 2-26 
|}and 2-52. The comment on Line 34 at the top of col. 2 
is unaffected. 
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4-6-0 MIXED-TRAFFIC LOCOMOTIVE; 


GREAT WESTERN RAILWAY. 


THe extension of long-distance fast freight services 


which has characterised British main line railway 
operation in recent years, and the increasing number 


of passenger trains now working to express schedules. | 
especially at holiday periods, have developed a need 
for dual-purpose locomotives of high power inter- 
mediate between the purely express-passenger type 


ind the mixed-traffic category to be found on most 
systems. The former is not entirely suitable 
speeds which are regarded high in 


as 


with express timings. For such duties the 


trated herewith. 

The Manor class have the 4-6-0 wheel arrangement 
with driving wheels 5 ft. 8 in. in diameter. The 
wheels on the leading bogie are 3 ft. in diameter. 


sure is 225 lb. per square inch. 
of the firebox are 8 ft. 8} in. long by 5ft. 5} in. wide at 


the top and 7 ft. 6 in. by 4 ft. at the bottom, the corre- | 


sponding measurements of the inner box being 7 ft. 


for 
goods-train 
working, while the maximum speed of the latter 
type is too low to permit of working in conjunction 
Great 
Western Railway has now under construction at the 
Swindon Works a series of 20 engines, to be known as 
the Manor class, the first of which, No. 7800, Torquay 
Manor, has recently been put into service, and is illus- 


The 
boiler is of the usual tapered type, 12 ft. 6 in. long. and | 
increasing in diameter from 4 ft. 7§ in. to 5 ft. 3 in., the | 
centre being 8 ft. 4 in. above rail level. The working pres- 
The outside dimensions 


first, are due for completion during the next few weeks, 
and the remaining ten are expected to be in service 
by the end of the summer. 








LABOUR NOTES. 


Mr. Lirrixe, the president of the Amalgamated 
| Engineering Union, states in the February issue of the 
|organisation’s Journal, that representatives of the 
| executive council, together with the assistant general 
| secretary, met the Engineering and Allied Employers’ 
| National Federation recently to hear the reply of the 
| latter body to the claim that debt-carrying periods in 
piecework agreements should be abolished. ‘* The 
| emplovers,’’ he says, ‘ stated their reply at length and 
|some discussion followed, resulting from which the 
| following was ultimately agreed upon—in the case of 
| the employers as a recommendation to their constituent 
associations and in the case of the union definitely 
j-accepted :—* The Employers’ Committee and the repre- 
| sentatives of the Amalgamated Engineering Union, 


"| agree to recommend to their appropriate bodies that 


| steps which are possible and tend to the elimination 
of debt balances should be encouraged. The Employers’ 
Committee agree to recommend to their Management 
| Board that in operating systems of payment by results 
|no debit balance incurred shall be carried forward 
| beyond a weekly period of settlement, or other period 
| of settlement, mutually recognised or agreed between 
an individual employer and his workpeople.’ ”’ 


83, in. by 4 ft. 53 in. and 6 ft. 8% in. by 3 ft. 2} in. | 7. 


The heights of the outer and inner fire boxes are, 


| Diseussing what are described as ‘* Repercussions of 


respectively, 6 ft. 37 in. and 4 ft. 10% in. Twelve | Rearmament,” the writer of the editorial notes in the 


flues of 5}-in. diameter accommodate the super- 
heater elements, and the ordinary fire tubes, 2 in. 
in diameter, number 158, the length being 13 ft, 0% in. 
The 72 superheater tubes are | in. in diameter and 


13 ft. 548 in. in length. The evaporative heating surface 


amounts to 1,425-5 sq. ft., of which 140 sq. ft. are 


contributed by the firebox, and 1,285-5 sq. ft. by the fire 
tubes ; the superheating surface is 190 sq. ft. The grate 


area is 22-1 sq. ft. 

The two outside cylinders have a diameter of 18 in. 
and a stroke of 30 in., and drive on to the middle pair 
of coupled wheels. The weight of the engine alone, 
in running order, is 68 tons 18 ewt., the weight of the 
tender, which holds 3,500 gallons of water, being 40 tons, 
making a total of 108 tons 18 ewt. Of the engine 
weight, 18} tons are carried on the bogie, and 17 tons 
5 ewt., 17 tons 1 ewt., and 16 tons 2 ewt., respectively, 
on the three driving axles. These are unequally spaced, 
the distance between the first and second being 7 ft., 
and between the second and third, 7 ft. 9 in. The 
spacing of the bogie wheels is 7 ft., the centre pin 
being 8 ft. 10 in. in advance of the leading coupled 
axle, giving a wheelbase, for the engine alone, of 
27 ft. 1 in. The wheelbase of the engine and tender 
is 52 ft. 1? in., and the length over the buffers is 
61 ft. 9} in. At 85 per cent. boiler pressure, the 
tractive effort is 27,340 Ib. The first engine is at 


same issue of the Journal, says ;—‘* Our returns show 
that unemployment amongst the members is low, re- 
| maining almost static, the percentage being 2-11. 
| Ministry of Labour figures published in the official 
Gazette for January, show a total of nearly 46,000. as 
| unemployed in all sections of the industry. This repre- 
| sents a percentage of about 5:5. We confess. we are 
| somewhat at a loss to account for so many workpeople 
| being registered as unemployed in connection with our 
| group of trades. It is evident that unemployment in 
| the engineering industry varies from one area to another. 
| According to the Ministry of Labour analysis of the 
position in mid-December, the percentage of unem- 
| ployed in London, the South-Eastern and South-Western 
| divisions and the Midlands fell considerably below 5 per 
} cent. It varies from 2-7 per cent. in the South-Western 
division to 3-4 per cent. in London, and 4-5 per cent. 
in the Midlands, In the other divisions, it varies from 
6-4 per cent. on the North-East Coast to 11-9 per cent. 
| in Northern Ireland. and 13 \per cent. in Wales.” 


In January, the Home branch membership of the 
Amalgamated Engineering Union increased from 
299,284 to 300,361, and the Colonial branch member- 

| ship from 32,669 to 32,994. The number of members in 
| anes of sick benefit increased from 3,850 to 4,018, 


LOCOMOTIVE ; GREAT WESTERN 


MBCHANICAL 


RAILWAY. 
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total number of unemployed members decreased from 
6,319 to 6,155. 


After prolonged negotiations between the Thermal 
Insulation Contractors’ Association (London Section). 
representing the whole of the contractors in the London 
area, and the National Union of General and Municipal 
Workers’ representing the boiler coverers, improvers 
and shop hands, an agreement was reached under which 
all qualified boiler and pipe coverers will receive a total 
increase of 2d. an hour, Id. to be paid immediately, an 
additional 4d. on the first pay day in July, and an 
additional $d. on the first pay day in January, 1939. 
Shop hands, improvers and lads will receive a total 
increase of 10 per cent., 5 per cent. to be paid imme 
diately, 2} per cent. further on the first pay day in July. 
and 2} per cent. further on the first pay day in January. 
1939. All employees will also receive immediately an 
additional 6d, per day country allowance. 


The Washington correspondent of The Times states 
that President Roosevelt sent to Congress, on Thursday 
last. week, a request for an additional appropriation of 
260,000,000 dols. for the relief of the unemployed. In 
a letter to the Speaker of the House of Representatives. 
Mr. William Bankhead, ‘he said :—* According to the 
best estimate available at this time, it appears that 
during the past three months, approximately 3,000,000 
persons have lost their jobs with private employers. 
; Hundreds of thousands of needy unemployed 
persons have recently applied for relief work which 
could not be provided for them with the funds in 
hand.” The funds available on January 1 this year, 
it was added, would permit the employment of 1,700,000 
for the six months ending June 30, whereas the number 
on the rolls is 1.950.000. A further 250,000,000 dols., 
Mr. Roosevelt said, “ will permit of continued employ. 
ment for the next five months of the number now on 
the rolls, and will provide a reasonable measure of 
relief for those who have recently become unemployed 
and are in need.” 


The number of Germans without work has crept. up 
to just over 1,000,000, but as the total at the end of 
January, 1937, was over 1,800,00U, the authorities 
do net regard the position with anxiety. The Berlin 
correspondent of The Times states that they blame 
the continuing bad weather for the trouble and find 
support for their view in the fact that in December 
alone it raised the number of unemployed from 573,000 
to 995,000. “The comparatively small additional 
number of 57,000 during January is attributed to the 





present engaged in working the Banbury to Swansea | and the number in receipt of superannuation benefit 
section of the Newcastle-South Wales through service. | from 13.898 to 13,920, The number in receipt of 
Nine more of the class, numbered in sequence with the ' donation benefit increased from 2,147 to 2,172 and the 


fact that many workers in the purely Christmas trades 
were thrown out of work and that others were dismissed 
at the end of their quarterly agreement. About halt 
the 1,000,000 unemployed are said to be waiting only 
for fairer weather to resume their building, road-making 
and land work,” 


The report of the General Federation of Trade Unions 
for the fourth quarter of 1937 states that the number of 
affiliated societies is 92, 57 of which are on the higher 





scale, 32 on the lower scale, and three on both scales, 
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The membership on which contributions are based is 
341,642, of which 210,782 are on the higher scale, 
119,860 on the lower scale, and 11,000 on both scales. 
The total membership of the affiliated societies is 
351,648. hicalals 

Writing in the same report on the subject of ‘‘ Wages 
in Relation to Purchasing Power,’ Mr. Appleton, the 
general secretary of the Federation, says :—‘ The 
question of prices intrigues both the economist and 
the sociologist. To the economist, the terms high and 
tive. When he speaks of high prices, he 
means prices high in relation to incomes and purchasing 
power. will, therefore, agree that if prices rise, 
every effort must be made to see that incomes are 
brought into equivalent relationships. To induce this 
relationship is one of the important o ions resting 
upon trade unionists. They must endeavour to secure 
that the inereased prices are equitably shared between 
capital, renewals, wages and profits. In the past, the 
profits have secured priority of consideration. In the 
newer conceptions of wealth (which include health) and 
ee ee ee 
Ww representing purchasing power, together 
camel renewals, renewals capable of 
becoming reproductive and reinforcing em t 
possibilities, must become the primary i 'y 


Mr. Appleton goes on to claim that among those 
who work for wages, there will be 
with that conclusion and “also with the to 
secure continuity in that production and trading which 
provides the mearis of paying wages.” “ The anxiety 
to maintain this continuity,” Mr. A n says, “ is 
sometimes behind the hesitancy with which demands 
for increased wages are preferred. Especially is this 
the case where the negotiator, in an export industry's 
claim, feels that to exact a price beyond the free 
market's estimate of the value of articles produced, 
or services rendered, may prejudice sales and defeat 
the object he is instructed to achieve. It is this 
balancing of desires and ibilities which constitutes 
one of the trade-union officials’ greatest problems.” 





The Times correspondent at New York cables that 
the Council of the American Federation of Labour has 
issued a statement calling upon Congress to repeal or 
modify the undistributed profits and capital gains taxes 
in the interest of the restoration of business confidence. 
The statement, noting that unemployment had in- 
creased greatly and that there was no determining 
when the business tide would turn, advocated an 
increase in Federal funds for the relief of the unem- 
ployed and protested against the demands of some 
employers for reductions in wages. With regard to 
“pump priming” it declared that experience had 
shown that Government spending could only supply 
temporary relief and that the real remedy for unem- 
ployment was the creation and maintenance of work 
and opportunities in private industry. This could best 
be done by those in authority taking steps to restore 
confidence, such as the repeal or modification of the 
undistributed profits and capital gains taxes. 


A recommendation of the Standing Committee of 
the Japanese National Confederation of Industrial 
Associations on the subject of the re-employment of 
demobilised soldiers, is to the effect that although in the 
case of undertakings regularly employing 50 workers or 
more, employers are required to re-engage demobilised 
workers, in accordance with the Act concerning guaran- 
tees of employment for persons entering military 
service, it is nevertheless hoped that the employment 
exchanges will give preference to demobilised soldiers 
in the matter of their re-employment. 


It is further suggested that workers temporarily 
employed to take the place of workers called to the 
colours and any other supernumerary workers should, 
upon the re-engagement of demobilised workers, be 
transferred in particular to newly-created or enlarged 
undertakings or to undertakings which are not & 
in making munitions. Women workers employed 
during the emergency to fill vacancies should be sent 
back to their homes. When it is found necessary 
to discharge ordinary workers, every possible 
consideration should be given to them, such as payment 
of dismissal allowance, placing them in some other 
employment and, in particular, encouraging them to 
emigrate to Manchukuo or North China, or putting 
into effect large-scale civil e and building 

mes in order to provide re for them. 

he Government and the nation should co-operate in 

measures for the ultimate absorption of surplus 
labour. 

The President of the German National Institution 
for Employment Exchanges and Unemployment 


Insurance recently issued a circular to the employment 
exchanges, defining their duties in connection with the 
transfer to other districts of workers fit for employment 
but unable to find work in their home district. fore 
transfer, the worker must be given accurate information 
about the conditions of the employment offered, includ- 
ing holidays with pay, free travelling facilities and 

ents for rd and lodging. Except in 


PORTABLE PNEUMATIC RIVETER. 

One of the advantages of pneumatic transmission of 
power is that it is so readily applied to compact portable 
tools, an example of which, shown in the accompanying 
illustration, is the Beam riveter, just introduced by 
Messrs. Broom and Wade, Limited, High Wycombe. 
The tool is, of course, intended for cold riveting, and 
is designed for closing rivets situated at the roots of 














ial cases, this information must be given to the 
worker in writing and must be approved by him in 
writing. Employers and their agents must see that 
the workers have a chance of accustoming themselves 
to local conditions. The practice of dismissing workers 
from other before local hands, when staff is 
being red has no longer any justification. Workers 


angles or other places otherwise difficult of access, 
such as are frequently met with in shops engaged on 
sheet-metal work or in the construction of aircraft. 
The projection beyond the die is of minimum dimen- 
sions. The length of the tool is but 12 in. from the 
nose to the back of the bedy. The internal construc- 
tion of the tool is generally similar to that of the firm’s 





pa hg Sauer ninan vanehés baion " aes ge | squeeze riveter, a sectional drawing of which was given 
their arrival. 





A communication received by the International 
Labour Office at Geneva states that the new Brazilian 
Constitution contains, in Section 134, provisions for 
establishing a trade-union organisation 
based on a . This involves fundamental 
amendment of the Act of July 12, 1934, which authorises 
the simultaneous creation of several trade unions in 
the same occupation or industry. Until a new Act 
is passed to regulate the relations between occupational 
associations and the State, trade unions will not be 
allowed to hold meetings without permission from the 
public authorities. In cases where, in accordance with 
the old Act concerning industrial associations, several 
legally recognised trade unions exist in the same 
occupation or industry, they must now form themselves 
into a single trade union, thus preparing the way for | 
the organisation of the future corporative system. 











| in ENGINEERING, vol. cxliii, page 716 (1937). The closing 
: | motion of the die is effected by pressure on a piston 
Commenting upon Mr. Roosevelt’s suggestion that | acting on the long arm of a lever pivoted on the jaw 
American labour organisations might profitably con-| casting, the return stroke being made and the air 
sider how similar bodies were regulated under the | exhausted by a compression spring on top of the piston. 
British Trade Union Act, the periodical Labor says | With the normal shop supply of air steel rivets up to 
that the British law of 1927 permits, among other) 4 jin. in diameter and aluminium rivets up to } in. 
things, a judge to declare a strike illegal, if, in his | in diameter are closed quietly and smoothly by a single 
judgment, “ it is designed to coerce the Government | stroke of the ram and at a high operation rate. Control 
by inflicting hardships upon the Community.” On | js either by a twist grip handle on the branch at the right 
that account, as well as on other accounts which are hand side, or by a trigger, as desired. In either case, 
set forth, Labor declares that the British law is most | the balance of the tool, which weighs only 19 Ib., is 
unsuitable for application to the United States. British | such that it can be conveniently manipulated in any 
organised labour’s view is, of course, that it imposes | position. At the same time, when particular repetition 
hardships on their movement. But the defect of all | operations call for them, suitable suspending yokes 
reasoning along that line is that it ignores the facts | can be supplied. ; 
that the well-being of the community is, or ought to be, 
the first concern of a Government, and that whether | . : ‘ Bias of 
that Government is socialist or capitalist—to use | AIR FREIGHT INFORMATION Bu REAU.—The object o 
=e . : - . the newly-formed Air Freight Information Bureau, 
familiar phrases—its duty is quite clear. Organised | }99, Pall Mall, London, S.W.1, which is conducted by 
labour must not, in a well-ordered State, seek to} Messrs. International Air Freight, Limited, is to give 
achieve its ends at the expense of the community’s | British manufacturers, merchants, and professional men 
well-being or convenience. a comprehensive inquiry service on the possibilities of 
air freightage, throughout the world, of the products of 
| all trades and industries. We are asked to state that 
the services of the Bureau are free to all persons interested. 

















WORLD POWER CONFERENCE, 
VIENNA MEETING. | Ggrnerat Discussion on CuemicaL Reactions.—A 
| general discussion on ‘Chemical Reactions Involving 


We have already drawn the attention of our readers | Solids,” to be held in the Department of Physics, Uni- 
to the sectional meeting of the World Power Conference | versity of Bristol, from April 11 to 13, is being organised 
which is to be held in Vienna from August 25 to by the Faraday Society. The subjects for discussion 
September 2. A complete official list of the British | will include: “Energy Levels in Real and Ideal 
papers which are being prepared for presentation at —_ ; YY ere mame wag ara pay 
the meeting has just been issued by the British National | .),rnical Processes"; “Chemical Decomposition of 
Committee, and particulars of these are given below. | Solids, including Detonation, and Reactions between 

Section A (Supply of Energy for Agriculture): | Solid Phases”; and “ Reactions of Solids with Gases 
“The Supply of Electricity for Agriculture,” by Mr. | and Liquids, with particular Reference to Solid Carbon.” 
C. A. Cameron Brown; and “ Petroleum Fuels in| Those who hope to be present at the meeting include 
Relation to Agriculture,” by Mr. K. H. Sambrook and Professor N. F. Mott, Bristol; Dr. J. D. Bernal, Cam- 
Mr. D. H. Meijnen. Section B (Supply of Energy for a Professor C. Wagner, Darmstadt ; — 
Small-Scale Industries): “ Electricity for Small-Scale | #- )¥- Fob and Dy. R- Hilsch, Gottingen ; | Profesor 

a, A - ° . = jder, Warsaw; Mr. 
Industries,” by Mr. J. N. Waite and Mr. F. H. ees J. Hume and Dr. J. Colvin, Leeds ; and Dr. H. Thiele, 
“* Gas for Small-Scale Industries,” by Mr. W. Dieterichs ; | Kiel. Further particulars regarding the discussion may 
“* Supply and Use of Solid Fuels for Small-Scale oe be + ange frame the ony of the Society, 13, South- 
tries in Great Britain,” by Mr. J. G. Bennett; and | square, London, W.C.1. 

“* Petroleum Fuels for Small-Scale Industries,” by Mr. 

P. H. Herring and Mr. H. F. Jones. Section C (Supply 

of Energy for Household Pu ): “The Supply 
and Use of Electricity in the Home,” by Mr. J. W. 
Beauchamp ; “ Gas for Household Purposes,” by Mr. 
W. J. Sandeman; and “Supply and Use of Solid 
Fuels for Household Purposes in Great Britain,” by 
Mr. H. L. Pirie. Section D (Supply of Energy for 
Public Lighting): “ Street Lighting in Great Britain,” 
by Dr. H. F. Gillbe; “ Electric Lighting for Streets 
and Transport,” by Mr. W. J. Jones; and “ Public 


MAINTENANCE SCHOLARSHIPS IN ARCHITECTURE.—The 
Architects’ Registration Council of the United Kingdom 
offers for award in June, 1938, certain maintenance 
scholarships in architecture. The scholarships will con- 
sist of a nt for the payment, in whole or in part, of 
the achool foes and subscriptions, instruments and books, 
and, when necessary, a maintenance allowance not to 
exceed, as a rule, 1001. a year. The scholarships will 
be renewable from year to year, until the student has 
finished his or her school training. They will be available 
for students of British nationality, who could not otherwise 
afford such training, to enable them to attend architec- 





Lighting by Gas,” by Mr. W. J. G. Davey and Mr. A, R. | tural schools approved by the Council. The scholarshi 

McGibbon. Section E (Supply of Energy for Electric | will be available both for —- who a + ~ ly 

Railw. : “The uiremente a: Supply of | begun their training and for students wishing to begin 
“ye aoe ot al | their training. They would not normally be granted to 


Energy for Electric Railways,” by Mr. F. Lydall. 
vealed the general p me, time-table and 
ip forms will be obtainable in due course 
the secretary of the British National Committee, 
World Power Conference, 36, Kingsway, London, 


students under 17 years Ache Particulars and forms 
of application may be obtained from the secrteary to the 
Board of Architectural Education, Architects’ Registra- 
tion Council of the United Kingdom, 68, Portland- . 


Co: 
mem 
from 
London, W.1. The closing date for the receipt of com- 








W.C.2. pleted application forms is Mareh 21. 
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Fic. 1. Contacts or 1,200-AMPERE CirRcuIT BREAKER. 


LOW-TENSION INDUSTRIAL 
SWITCHGEAR. 


THovGH the application of the draw-out principle, 
combined with ironclad construction, to low-tension 
industrial switchgear is not new, increased knowledge 
and changing conditions of operation from time to 
time necessitated alterations in the design of this class 
of equipment. One result of this development is the 
K type of draw-out switchgear, which is constructed 
by Messrs. Ferguson, Paolin, Limited, Higher Open- 
shaw, Manchester, Ll, and incorporates a number of 
interesting features which, it claimed, render it 
suitable for modern methods of operation. 

This switchgear, of which illustrations appear in 
Figs. 1 and 2, is constructed in steel, the use of castings 
having been almost entirely eliminated. Only four 
sizes, rated at 150 amperes, 400 amperes, 750 amperes 
and 1,200 amperes, respectively, are made, and this re- 
duction intypes has resulted in manufacture on semi 
mass-production lines and a lowering of the production 
costs. Another effect is that there is a considerable 
margin between the current rating and the actual 
current loading of the circuit. For instance, it i 
intended that a 200-ampere circuit should be con- 
trolled by a 400-ampere unit and a 40-ampere circuit 
by a 150-ampere unit. In the case of low-tension 
switches, which may only be operated at infrequent 


18 


18 


intervals, this safety margin assists to keep down the | 


rise in temperature. 

In the smallest unit the contacts are of the butt 
type, and are designed to give a rolling action, so that 
fina] contact is established at a point some distance 
from that at which the current is made and broken. 
These contacts are reversible, that their life is 
doubled. On the larger units the contacts, which carry 
the normal current, are of the pressure-controlled line- 
contact type, while, in addition, there are high thermal 
capacity arcing contacts, which are designed to make 
and break circuit on short-circuit. In the case of the 
750-ampere and 1,200-ampere patterns, the contacts 
are silver plated, in order to reduce the rise in tempera- 
ture when the switch is left in service for a long period. 
Fig. 1 is an illustration of a 1,200-ampere circuit-breaker 
contact assembly. The circuit breakers are arranged for 
draw-out isolation. The isolating contacts are also 
of the pressure-controlled line-contact type, and here 
again silver plating is employed when the current is 
high. 

Mechanically, the switches have been designed so as 
to ensure simplicity and reliability under the most 
difficult factory conditions. For this reason a ball 
release is substituted for a complicated system of toggle 
links in the tripping mechanism. The development of 


sO 


this mechanism, which has proved its value on an 
endurance test, enables, we are informed, the overall 
width of the units to be reduced. 

These circuit breakers have been designed for all 











Fig. 2. 


industrial switching operations, but are said to be 
particularly suitable for the control of direct-on motor 
starters, since the high thermal capacity of the contacts 
enables them to deal repeatedly with large starting 
currents. They are fitted with oil dash-pot time lags 
with a wide range of settings, and can also be equipped 
with four trip coils to give overload, no-volt and/or 
shunt trip. Earth leakage protection can, if desired, 
be provided in addition. The tripping mechanism is 
sufficiently sensitive to enable series trip coils of fairly 
low ampere-turn capacity to be employed, with the 
result that the coils can be more robust. This is an 
advantage where the norma! full load is low. The trip 
coils are operated through current transformers on the 
1,200-ampere unit, and can also be provided for the 
same purpose on the smaller units. Fig. 2 illustrates 
the arrangement of these transformers, and also shows 
the compactness of the operating mechanism. 

We understand that the design of these circuit 
breakers permits all the usual variations of assembly. 
For example, unit-type boards and single equipments 
for floor and wall mounting or for panel mounting 
can all be produced. All the units have been subjected 
to rupturing capacity tests, the importance of this on 
low-tension circuits now being generally recognised. 











NOTES ON NEW BOOKS. 


Wits the rapid development of air transport, there 
has necessarily arisen a corresponding need for trained 
personnel, and especially for ground engineers. Despite 
the voluminous literature, including instructional text- 
books, dealing with every phase of aviation, there is a 
comparative paucity of material for this particular 
branch, which has been specially designed to meet the 
needs of those who wish to qualify for the licence of the 
Air Ministry, certifying competence for the inspection, 
&c., of aircraft on the ground. The present work, T'he 
Care and Maintenance of Aircraft (London : Bunhill Pub- 
lications, Limited, price 5s. net), which has now reached 
its fifth edition—a fact which speaks for itself—has 
been designed precisely for this important branch of 
aircraft engineering. It aims at providing a complete 
course for ground engineers and light-aeroplane owners, 
and appeared originally as a series of articles in Air- 
craft Engineering. With each succeeding edition 
chapters have been added to enhance its utility and 
widen its range without unduly adding to the cost or 
bulkiness of the volume. For those intending to take 
the A.I.D. examination of the Air Ministry, the book 
should provide adequate information for all the various 
categories. In the present edition, however, the more 
ambitious aim has been kept in view of also meeting 
the requirements of the private owner of a light aero- 
plane, so that the material has been to some extent 
re-arranged and grouped according to subject-matter. 
The reader can in this way follow a systematic course 











CURRENT TRANSFORMERS FOR Trip CoILs. 


of study, beginning with the assembly, erection and 
alignment of his machine, the daily and general over- 
hauls, the engine and instruments, and, finally, the 
nature and properties of the various materials used in 
aircraft construction, all focusing on the primary 
consideration of adequate testing for reliability, safety 
and speed. The work is not a mere uncritical compila- 
tion, and although much of the material may be 
elsewhere available, it is nevertheless not readily 
accessible, and certainly not so conveniently presented 
as here. The volume may be confidently recommended 
as a text-book for those for whom it is intended, and 
as a stimulating introduction to wider and deeper 
study for the more ambitious student. 





Preliminary estimates may be based on the cost of 
work previously carried out, provided the unit prices 
are corrected. This method is not, however, altogether 
satisfactory for exact estimates, since, in recent years, 
there have been not only cousiderable alterations in 
prices as a whole but also changes in the proportion of 
labour to other costs, due mainly to the increased use 
of power-operated plant and tools. A volume on this 
subject entitled Kostenberechnungen im Wasserbau und 
Grundbau (Estimating for Hydraulic Works and 
Foundations) is by Dr.-Ing. Armin Schoklitsch, who has 
based the figures he gives on a very considerable research 
into available Jiterature and has also drawn widely upon 
his own personal experience. The book is devoted 
mainly to giving the man-hours required for each 
operation, from which the proportion of the unit cost 
due to labour can be worked out for any particular 
rate of wages in force at the time. Prices of material 
are also given. These are in German marks and 
frequently also in Austrian and Czechoslovakian cur- 
rencies, At the beginning of each section is given a list 
of the German, Austrian and Czechoslovakian standard 
specifications, in many cases abstracts from them being 
given. A good deal of useful information on con- 
tractors’ plant is also included. The book contains 
616 pages and the subject has been fairly exhaustively 
dealt with. It is published in Vienna by Messrs. 
Julius Springer at the price of 66 marks. 


The development of the steam locomotive raised the 
railway from the status of an industrial accessory to that 
of a form of universal transport, but railway history. 
like that of the use of steam, goes far back into the 
centuries. Mr. Charles E. Lee, in his little book 
The Evolution of Railways (London: The Railway 
Gazette, price 2s. 6d.), is concerned only with the dim 
period which really ended when the promoters of the 
Liverpool and Manchester Railway decided on steam 
traction. After a reference to ancient Assyria and 
the rutted Roman tracks found in Pompeii and else- 
where, he comes to mining-wagon ways of the Six- 
teenth Century and later points out that all the evidence 
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goes to show the fallacy of the impression that flanged 
rails were the earliest form used. 
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The important matter of the choice of media in which 
Mr. Lee’s researches | to advertise receives considerable attention in the book. | 
indicate that the early rails were rectangular. hardwood Mr. Hanson points out that although no technical | 


baulks, necessitating some form of flanged wheel. | journal has a circulation approaching those of the more 
Later, pine with hardwood wearing strips was intro-| popular lay journals and newspapers, the circulation 


duced. 


Some of these wagon ways were considerable | is a selected one and the paper gets into the hands of 


undertakings, and he particularly mentions that at | those interested in both the editorial and advertisement 


Tanfield-on-the-Tyne, constructed in 1727, which in- 
cluded a double-track stone bridge of 103 ft. span and 
an embankment 100 ft. high, whieh still carries the 
Tanfield branch of the London and North Eastern | 
Railway. The introduction of “ ys” with 
Hanged rails Mr. Lee places at the end of the 18th 





pages. It is of interest that he considers advertising 
in the special supplements dealing with some important 
work, which from time to time appear in the — 
Press, is of little value to engineering firms. Suc 


supplements have no technical status; as he puts it: 
“ the 


editorial matter . . . is seldom well enough 


century, and mainly in South Wales, where the wagon | written to command the attention of the readers,” 
ways of the Tyne had not penetrated, The advantage | while few of those readers are likely to be potential 


of flat wheel treads when railways were beginning to 
develop into a form of public service for anyone who 
possessed a suitable vehicle, needs no emphasising, 
ind seems to have been hailed as a remarkable advance, 
until the locomotive changed ‘the situation. Mr. Lee 
sketches the development of cast-iron and wrought-iron 
rails in the later days of the wagon ways, ond ihpenet 
of the idea that the word “ tramway” is of earlier 
origin than about 1790, His book, which is reprinted 
from The Railway Gazette, contains a number of interest- 
ing illustrations reproduced from old books. 


Of the importance of die-making in present-day 
engineering practice there will be 1 

and it is to be regretted that in a book of 140 
pages, by Mr. E. G. Marshall, entitled Practical Die 
Design and Die-Making, the author should have 
confined himself entirely to press work, without any 
warning to that effect in his prefatory remarks. Under 
a title so comprehensive, engineering readers might 
reasonably expect to find some space devoted to dies 
used in stamping and forging, also in screw-cutting ; 
but the fact of the author’s past association with the 
production of typewriters doubtless furnishes a partial 
explanation. The claim made by the author that every 
type of die illustrated has been successfully used in 
actual work lends value to the care displayed in his 
draughtsmanship, and it is a little unfortunate for the 
convenience of the reader that many of his illustrations 
appear on pages remote from their descriptions. 
Intended mainly for use by an American public, the | 
author’s use of shop terms may be defensible, but 
wome at least of these will not be acceptable or under- 
stood wherever the English language prevails. In 
Chapter XII the author speaks of swaging being 
“really a cold-forging operation,” a statement that 
will be contested by many, who, as already pointed 
out, must not look for help in this work. Nevertheless, 
the volume, published by Messrs. The McGraw-Hill 
Publishing Company, Limited, London, at the price 
of 108. 6d., contains a wealth of very practical informa- 
tion which we do not recall having been collected on 
such a scale in any previous work. 


Professional associations concerned with advertising 
are inclined to confine their activities to that part of 
their sphere which concerns the general public. This 
is natural, since the greater part of the enormous sum 
of money spent on advertising is concerned with such 
everyday matters as foodstuffs, cigarettes and clothes. 
There is, however, a large specialist field of advertising, 
covering various indnstries and acientific activities, to 
which methods that may be successful in cultivating 
« market for soap or cereals are not appropriate. This 
field demands special methods and a special point of 
view. What we may term an admirable instruction 
book, dealing with the part of that field covered by the 
engineering industry, has been prepared by Mr. C. W. 
Hanson and published by Messrs. Morgan Brothers 
(Publishers), Limited, 29, Essex-street, Strand, W.C.2, 
under the title Principles of Advertising for Engineers, 
at the price of 3s. 6d. Mr. Hanson has something to | 
say about catalogues and the distribution of circulars 
hy post, and also something about “ copy ” and “ lay- 
out,” but a large part of his book is concerned with 
advertising in the technical press. At the beginning, 





he states that although an immediate and directly- 
traceable return may be obtained as the result of an 
advertising campaign concern'ng, say, a new tooth- 
paste, nothing of the same kina can be expected in the 
engineering sphere. As Mr. D. A, Bremner points out 
in a preface to the book, the difference is largely a 


matter of consumable as compared with capital goods. | 
jand there will be equally little hesitation as to the 


The main purpose of a technical advertisement is .not 


to sell directly as a result of the advertisement, but to | 


keep the user informed of the activities of the advertiser, 
so that when conditions arise in which he is approach- 
ing the condition of a purchaser, the name of the firm 


will at once come to mind as a likely source of supply. | 
| the design of and the constructional materials used 


In view Of this aspect of technical advertising, Mr. Han- 
son suggests that in a weekly journal an advertisers’ 
announcement should appear not less frequently than 
once a month. Individual and isolated advertisements, 


he thinks, are not profitable, as they are soon forgotten. | 


buyers. 


Since a full examination of earth-pressure involves 


consideration of such phenomena as shrinkage, expan- 
sion and capillarity, reference may well be made by 
those interested to the work of Mr. J. H. Griffith, 
—" under the title of Physical Properties of 


ypical American Rocks, in Bulletin No. 131 of the 
ineering Experiment Station of the Towa State 
oc of Agriculture and Mechanic Arts, Ames, 
Iowa. This brochure contains an account of experi- 
mental investigations into various physical properties 
of rocks, relating to porosity, thermal expansion, 
hardness and strength generally. While it is not easy 
to summarise the data given, it may be remarked that 
much of the information is new and of practical value 
to civil engineers and geologists. The property of 
porosity, for example, affects the film of moisture which 
surrounds each particle of saturated soil, in that the 
liquid assumes the form of a film so long as a state of 
equilibrium is not attained between the water and soil. 
Tests which depend on the porosity of soil are conse- 
quently influenced by all the variables that induce 
changes in the thickness of the adsorbed films, and a 
change of temperature alone can cause considerable 
variation in the dimension concerned. Moreover, in 
cold weather, probable sources of trouble due to 
freezing are to be found in the pores of soil. This 
publication, which is issued free, should be of consider- 
able service in laboratories devoted to this class of 
work. 


Die Zylinderfunktionen und ihre Anwendungen, by 
Dr. Rudolf Weyrich, has been written to present in 
compact form the theory of cylindrical (Bessel) 
functions, and to give some indication of the many 
applications of the theory in the realms of applied 
mathematics, physics, and engineering. In its 157 
pages the book maintains close touch with, and is to 
some extent explanatory of, that section of Jahnke 
and Emde’s Funktionentafeln mit Formeln und Kurven 
dealing with Bessel functions. The author begins by 
showing that the Hankel functions arise naturally as 


|solutions of the wave equation in cylindrical co- 


ordinates, and leads on to the Sommerfeld integral 
representation of cylindrical functions. With this 
foundation he develops power series, functional equa- 
tions, the addition theorem, and asymptotic repre- 
sentation of cylindrical functions. The reader is then 
led on to a consideration of problems dealing with 
limiting values, the representation of arbitrary func- 
tions by means of cylindrical functions, and definite 
integrals, and back to the application of theory, with 
which the last part of the book is concerned. Here, 
by the choice of such examples as the transverse 
vibrations of a cord, vibrations of a circular membrane, 
skin effect, and heat flow through solid and hollow 
cylinders, the author demonstrates the many and 
varied ways in which the theory may be applied. 
The value of the book is enhanced by the inclusion of 
a bibliography, and the printing leaves nothing to be 
desired. The price is 5-70 marks in all countries 
outside Germany, and the publisher is Mr. B. G. Teubner, 


Leipzig. 


The appearance of a third and revised edition of a 
technical work within the space of four or five years 
is fairly conclusive evidence that it effectively fulfils 
its purpose; and it may also be reasonably inferred 
that the industry with which it deals is undergoing 
rapid development. There is little doubt that the 
first of these statements is appropriate to this latest 
edition of Professor Hill's well-known book on The 
Materials of Aircraft Construction (London: Sir Isaac 
Pitman and Sons, Limited, 1937, price 20s. net) ; 
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of materials has been to some extent limited by the 
stringent requirements of modern aircraft, and that 
a high degree of standardisation has now been achieved. 
The chapters on iron and steel, light alloys, and 
particularly that on corrosion, give an adequate survey 
of the latest decided work in these fields; and the 
bibliographies at the end of each chapter give additional 
sources of information without pisos unduly over- 
burdened. The book is well indexed and printed. 
and the valuable tables of D.T.D. specification: 
alone are worth very much more than the total cost 
of the book. They give all essential details and the 
cost of the actual specifications would probably run 
into a few pounds. 


The publication, by Messrs. Longmans Green and 
Company, Limited, of the fourth edition of Volume I, 
of 7 *s Dictionary of Applied Chemistry, by Messrs. 
Jocelyn Field Thorpe, C.B.E., F.R.S., and M. A 
Whiteley, D.Se., F.I.C., assisted by eminent contribu- 
tors, marks the commencement of a new issue of this 
dictionary, which has been planned to embody the mono 
graphical aspect as well as the dictionary style. Many ot 
the articles have been written by experts, and in a 
manner which will be readily understood by the ordinary 
cultured reader. It is proposed to publish one volume 
annually, and it is hoped that the work will be com- 
pleted in nine volumes, the last volume to contain the 
general index and glossary. The publication of the 
dictionary over a prolonged period has necessitated 
the adoption of a modified form of presentation of 
the subject-matter, so as to prevent confusion by 
giving in the earlier volumes reference to matter con- 
tained in volumes which may not appear until some 
time afterwards. Each volume will be used as a means 
of bringing the previous volumes up to date. Thix 
edition of the dictionary has been bound with material 
coloured with Monstral Fast Blue, Bs., a pigment 
which has been described as one of the greatest chemical! 
achievements of 1936. A feature of the subject-matter 
is an extensive survey, by Dr. Derek Richter, of Alizarin 
and Allied Dyestuffs, in which he deals with the develop- 
ment and manufacture of alizarin and mordant dye- 
stuffs derived from alizarin ; an account of the metal- 
lurgy and the compounds of aluminium by Mr. D. M. 
Fairlie and Dr. T. G. Pearson ; and a study of anthra 
quinone and its dyestuffs by Dr. Alan Goldberg and 
Dr. R. F. Thomson. This volume, priced 638. net. 
maintains that breadth of outlook and balance of 
treatment so characteristic of the previous editions ot 
Thorpe’s Dictionary. 








A METHOD OF ANALYSIS FOR 
TRIALS ON ENGINEERING PLANT. 
By A. C. WavsHaw, M.Sc., A.M.I.Mech.E. 


Tue object of this article is to correct an error 
which is being perpetuated in official reports on engine 
trials and also in text-books, namely, the inclusion of 
the term “ friction horse-power,” or its heat equivalent. 
in the heat balance sheets of engine trials. At the 
same time, a general method of analysis is presented 
which obviates the possibility of any error similar 
to the one referred to being committed when energy 
balance sheets are drawn up for trials on engineering 
plant. 

The method of analysis can be applied not only to 
trials on thermodynamic plant as indicated by the 
diagram on the opposite page, but in all fields 
of engineering where transformation of energy take~ 
place. It can best be presented by dealing with 
a particular example. Taking the case of an 
internal-combustion engine, the diagram represent 
a gas engine enclosed within a boundary. The engin 
can be regarded as an energy transformer receiving 
energy, the bulk of which is potential in a chemical form. 
By combustion, part or the whole of this potential 


| energy is transformed into heat, a part of which is then 
| transformed into mechanical energy. The energy streams 


flowing into and out of the boundary are indicated by 
means of arrows, and if the engine has been running long 
enough so that temperatures and other conditions are 
maintained steady, no energy will be accumulating with- 
in the boundary. It can, therefore, be stated that the 
energy per minute flowing into the boundary must be 
equal to the sum of the quantities of energy per minute 
flowing out of the boundary along the various energy 


streams. This fact can be represented by means of the 
energy equation :— 
G+A+J Di Aj B E + Jo Do + Ae. 





second, in consideration of the amazing development 
of the British aircraft industry in recent years, especi- 
ally in the matter of materials and tests. So vast and 
complex, indeed, is the amount of research which has 
been and continues to be undertaken regarding both 


in aircraft that the task of a conscientious writer on 


| Re-arranged, the equation can 


energy flowing alone 
out of the boundary. 
be written :— 
(Ao Ai) + 


where the letters represent the 
the respective streams into and 
B Ji) + E+ 
(Do Dj), 
which, when translated into words, states that the 


(G +. A) (Jo 


\the subject of materials would be more than usually | energy supplied in the fuel-air mixture along the 


onerous were it not for the fact, to which the author | streams G and A is equal to the sum of :— 


himself refers, that in some branches at least the choice 





(a) The heat transformed into mechanical energ) 
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which leaves the boundary along the brake horse-power 
stream B ; 

(6) The heat (J, — Jj) gained by the jacket water ; 

(c) The energy E rejected in the exhaust ; 

(d) The heat (A, — Aj;) gained by the surrounding 
air due to radiation, conduction and convection ; 

(e) The mechanical energy reconverted into heat 
(Do — Dj) in overcoming air resistances or windage. 

The same fact can be represented also by means of 
an energy stream diagram, which, in its simplest form 
for the above engine, will be as shown. 

Energy Supplied to Engine. 
[Streams G and AJ. 


¥ 
Heat Transformed into Energy Rejected 
in 


pence tierce 


Available 
Mechanical Energy. Exhaust Gases. 
[Stream B.) [Stream E.) 
Heat Gained 


Heat Gained 
b 


ry 
Surrounding Air. 
[Ac — Az) + (De — D,)). 


y 
Jacket Water. 
{Jo — Ji] 


Considering next the five items of this energy stream 


Mechanical Energy.—The mechanical energy deve- 
loped in the engine cylinder per unit of time is usually 














minate individual parts going to each have a sum of 
a * (LHP, — B.HP.) heat units per minute, 
It should be noted here that the heat equivalent of 
F.H.P, does not leave the boundary as a separate 
stream, but is included within three other streams, 
whereas the heat equivalent of B.H.P. leaves along the 
separate stream B. 

Heat Gained by Jacket Water.—In flowing through 
the boundary, the heat gained per minute by the jacket 
water (J, — Jj) is equal to the.mass of water flowing 
per minute x the rise of temperature, (t, — ¢,). 

Heat Gained by Surrounding Air.—The heat gained 
by the surrounding air can only be obtained by differ- 
ence. It is represented by the sum (D, — D,) + 
(Ag — Aj),. the former term being w, the heat equi- 
valent of the horse-power required to overcome wind- 
age, and the latter being the heat gained by the sur- 
rounding air due to radiation, conduction and con- 
vection. This latter term (A, — Aj) consists of the 
item » due to the heat of combustion, and (6 + g + a) 
which represents the heat due to friction at the bearings, 
engine gear, and part a of the heat produced by 
piston friction. Thus, the heat gained by the sur- 
rounding air stream is the sum (nm + a + 6+ 9+ w). 

Energy Supplied.—The bulk of the energy supplied 
is the potential energy P; stored in the chemical 
elements of the combustible constituents of the fuel 



































expressed as indicated horse-power having a net value 
equal to gross I.H.P. — pumping H.P. The first 
deductions or “‘ overhead charges” to be made on 
indicated horse-power are the powers required to over- 
come piston friction and friction at the bearings, the 
resistances of the engine gear, and the windage of the 
flywheels and moving parts. When these resistances 
have been overcome, the remainder of the power 
developed is available as brake horse-power represented 
as leaving the boundary along stream B. The three 
items cannot be found separately, but their sum, which 
constitates the friction horse-power of the engine, can 
be found (theoretically) from the expression :— 
F.H.P. = 1.H.P. — B.H.P. 

The F.H.P. required to overcome the three resis- 
tances is all transformed into heat which flows into 
various heat streams. For example, the heat pro- 
duced by friction due to sliding of the piston can split 
up into three parts, one part j flowing into the jacket 
water and, therefore, included in the term (J, — Jj), 
while another part & can flow into the working agent 
to be rejected in the exhaust stream E, and a third 
part @ flows into the metal of the engine to leave the 
boundary included in the easton mas air stream 
(Ag — Aj). The heat } produced by friction at the 
bearings flows into the lubricating oil and metal of the 
engine to leave within the air stream term (A, — Aj) 
unless the engine has a separate circuit for lubricating 
oil, in which case an oil stream would be shown enter- 
ing and leaving the boundary, and be also included 
on the energy stream diagram. The mechanical energy 
required to drive the engine gear will also, in over- 
coming resistances, be converted into heat g, which 
leaves within the term (A, — Aj). The mechanical 
energy required to overcome windage or air resis- 
tances to the moving parts of the engine will be trans- 
formed into heat (D, — D,) in doing work on the 
air which moves near those parts. It leaves the boun- 
mee | in the air stream w shown separately for windage 
m e m 


Thus, the heat equivalent of F.H.P. leaves the 








boundary, part in the jacket water, part in the exhaust, 
and part in the surrounding air stream. The indeter- 
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represented as flowing into the boundary along the 
stream G. This energy would be released in the form 
of heat if complete combustion of the fuel took place 
with the oxygen flowing into the boundary along the 
air stream A. Other energy, namely, the “ total heat ” 
H; of the fuel-air mixture, will also flow in along 
the streams G and A, but this will be small compared 
to the potential energy of the fuel, even if the air is 
pre-heated (the temperatures of gas and air in the dia- 
gram are assumed equaltoT;). Thus, the energy content 
of the fuel-air mixture at inlet (i.e., of the working 
agent before combustion) is equal to the sum (P; +- Hj). 
Energy Rejected in Exhaust Gases.—The energy re- 
jected in the exhaust gases (i.e., in the working agent 
after combustion) will be the sum (P, + H,) of any 
remaining potential energy P, due to unburnt fuel, 
and the “total heat” H, of the products of com- 
bustion leaving the boundary along the stream E. 
It will thus be seen that the difference between the 
energy content of the inlet streams (G + A) and the 
energy content of the exhaust stream E can be 
represented by the equation :— 
(G + A) — E = (Pj + Hi) — (Po + 
= Pj — [Po + (Ho — Hi)}, 
where (H, — H,) represents the gain in the “ total 
heat” of the working agent in passing through the 
boundary from inlet to outlet. The value per minute 
of the quantity (H, — H;) can be calculated from the 
expression m x Cp x (Ty — Tj), where m represents 
the mass of working agent flowing per minute, and 
Cp is a mean specific heat for the rise of temperature 
(T, — T;) in the working agent. Thus, the energy 
equation can be re-written :— 
(Pi + Hi) = B + (Jo — Ji) + (Po + Ho) + 
[(Ao — Ai) + (Do — Da)). 
+, Pi = B+ (Jo — Ji) + [Po + (Ho — Hi)] + 
((Ao — Ai) + (Do — Di)), 


Ho) . 


or 
Pi = B + (Jo — Ji) + [Po + mCp(To — Ti)} + 
[(Ao -- Ai) + (Do — D4)). 
The term [P, + mC, (T, — T;)] is usually split 
into its two parts: (i) P,, the potential heat remaining 





in unburnt fuel, which usually remains an undeter- 
mined quantity included in the term finally to be 
obtained ‘by difference, namely [P, + (A, — Aj) 4 
(D, — Dj)], and (ii) the product m x Cp x (T, — Tj) 
representing the heat gained per minute by the working 
agent in passing from inlet to exhaust. The latter 
quantity, however, is usually estimated as the sum 
of the heat carried away by the dry exhaust gases anc 
the heat carried away by the steam formed due to 
combustion of the hydrogen in the fuel. Thus 
m < Cp X (T, — Tj) can be replaced by 

{ mass of d.e.g. per min. X sp.ht. of d.e.g. * } 

t (To _ i). eo 

{ mass of steam per min. X ‘ 

{ [s’ x (To — Ts) + L + (Ts — Ti)] } 
where T, and L represent the saturation temperature 
and latent heat, respectively, of steam at the pressure 
of the exhaust gases, and «s’ represents the mean 
specific heat of superheated steam over the temperature 
range (T, — T,). Thus, the energy equation finally 
becomes :— 

Pi = B + (Jo — Ji) + [Heat to (d.e.g. + steam)} + 

[(Ao — Ai) + (Do — Di) + Po), 
and the energy stream diagram in heat unite per 
minute (from which the heat balance sheet is later 
deduced) takes the form shown. 


Potential Heat in Fuel Supplied. 
[Quantity of fuel per min x Cal. Value.] 





Heat Gained and Carricd 


to Exh 


Heat Transformed — into 
1 xhaust 


available Mechanica 
Energy 


33,000 d.e.g. per min. x sp, bt. x 
[ Bate. * “| | [ —T;) + steam per min. x | 
+ {s’.(To — Ts) +L + (Ts — TH 


Heat Gained by 
Jacket water | 


(Wt. per min. x (¢, —t,).) 
[Obtained by difference.) 
The items on the heat balance sheet should be 
exactly the same as those on the ene stream dia- 


gram, for they express the same fact. Thus, the heat 
balance sheet for a water-cooled engine is :— 








Potential Heat 


Heat Gained by 
( ) + aan 
Unburnt Fuel 


Surrounding 
Air 





Heat Balance Sheet A. 








Per cent 





Potential heat in fuel copied ‘ bs 

Heat equivalent of B.H.P. ee fr 

Heat to jacket water .. $3 ee 

Heat to exhaust .. ee os ow 

Heat to surrounding air and in unburnt 
fuel -e o> A 





— | 


(By 
difference) 





Total 100 





The method indicated above, of deducing an energy 
stream diagram from a line diagram of plant enclosed 
within a boundary can be applied, in particular, to all 
heat-engine plant—steam and _ internal-combustion 
engines, compressors, boilers, turbines, refrigerators, 
&e. Once the energy stream diagram for the plant 
has been deduced, it is a simple matter to draw up 
the correct heat balance sheet. 

Correction of a Perpetuated Error.—As stated earlier, 
the error in question concerns the inclusion of “ the 
heat equivalent of friction horse-power ” as a separate 
item in the heat balance sheets of engine trials. It is 
so customary to see in print the following two ways 
of drawing up such balance sheets that they are apt 
to be accepted without, further thought :— 





Per cent. 


Heat Balance Sheet B. jf ar 





Heat supplied... - 
Heat equivalent ef I.H.P. vr “| 
Heat to cooling water .. o9 | _ 
Heat to exhaust .. non sp mel 

Heat to radiation 


Total 








Heat Balance Sheet C. | 





Heat supplied .. r 
Heat equivalent of B.H.P. 
Heat equivalent of F.H.P. 
Heat to cooling water .. rs ne 
Heat to exhaust .. 4s = + | 
Heat to radiation, &c. .. 


Total 


ence.) 


(By differ 


100 











These two ways, however, are incorrect in that ‘they 
both include the item “ heat equivalent of F.H.P.”— 
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CONSTRUCTED BY MESSRS. GIBBONS BROTHERS, LIMITED, ENGINEERS, DUDLEY. 
(For Description, see Opposite Page.) 
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it being within the heat equivalent of I.H.P. in 
halance sheet B, and included separately in C. This 
item, important though it is, should not be included 
in heat balance sheets, for, as is evident from the first 
part of this article, F.H.P. is always transformed into 
heat, part j flowing into the jacket water and part k into 
the working agent, while part (a + 6 + g + w) finds its 
way into the surrounding air by radiation, conduction 
and convection, and air resistance to moving parts 
(assuming that there is no separate lubricating-cil 
circuit entering and leaving the boundary). In 
balance sheet A it will be seen that “the heat 
equivalent of F.H.P.” is not included as a separate 
item, it being already within the last three items of 
the balance sheet, although the individual part going 
to each is indeterminate. Neither I.H.P. nor F.H.P. 
appear on the energy stream diagram to represent 
separate streams flowing out of the boundary ; neither 
should they appear, therefore, as separate items on 
the heat balance sheet. 

It has been noted with reference to the diagram that 
the energy transformed into heat due to F.H.P. is the 


sum (j tk+a+b+q-+-w) F, and that the heat 
carried away by the surrounding air is the sum 
(n+ a@+6+9-+w)=S8. Als, since the greater 


part of the F.H.P. will be expended in overcoming the 
sliding friction of the piston rings, and the resulting 
heat will almost wholly be carried away in the jacket 
water, j will be the major item composing the quan- 
tity F. Thus, although the portion (a + 6 + g + w) 
of the heat equivalent of F.H.P, is included in the 
heat 8 leaving within the surrounding air stream, the 
most important part, j, and also the minor quantity &, 
are not included. Therefore, the quantity F cannot 
be detached as a separate item from 8. If the practice 
of inclading the heat equivalent of friction horse-power 
as @ separate item in balance sheets is adopted, it will 


be seen that the item 8, which gives the true amount of | representing a real quantity, namely, the heat loss to 
_—- leaving in the surrounding air stream, has to be Y 
split into 


, and a term (S — F). This latter term, 





| heat equivalent of friction horse-power. To include the 


| balance sheets is an error, which is being perpetuated 
jand which hides itself in the 


|the surrounding air and by unburnt fuel [i.e., (S + 


when entered in balance sheets simply as ‘* radiation,” 
is a false statement; when as “ radiation, &c.,” the 
falsity is covered up by “ &c.” which is always a suspect 
quantity ; and when labelled “balance of heat account, 
radiation, and other unmeasured losses,”’ as in recom- 
mended codes of the Institution of Civil Engineers, the 


— “other unmeasured losses" is unsatisfactory 
use of its vagueness. 


| It will be seen that the quantity (S — F) is made up 
of (n —(j + &)) the difference between the heat n 
leaving the engine by radiation. conduction and 
convection due to the heat of combustion, and the 
heat j which flows into the jacket water due to piston 
| friction (taking & as zero for internal-combustion 
engines). Hence, if j turns out to be greater than n, 
which often happens when large engines are tested on 
light loads, the quantity (S F), or “ radiation, &c.,” 
works out (by difference) to be a negative quantity on 
the heat balance sheet. Since radiation is certainly 
positive from an isolated engine developing power, 
}an explanation or an excuse has to be given why, 

“&c.” (or “other unmeasured losses”’) has made 
| the whole term negative. Often a short apologetic note 
| follows such a balance sheet. In fact, the author has 
|in his possession an official and published balance 
|sheet of a trial on an engine of a well-known firm 

which is followed by such a note to excuse a 

“ difference term ” which works out negative on light 
| loads. Such apologetic notes would not be necessary 
| if engineers would strike out of the balance sheet an 
| item which should not really be there—namely, the 





heat equivalent of either I.H.P. or F.H.P. in heat 


Apart from the fact that the above method shows 
it to be an error to include the heat equivalent of 
| F.H.P. as a separate item in heat balance sheets, since 
it seems to have been the practice to include it, a 
further point concerning internal-combustion engines 
may be raised by asking the question :—What engineer 
would vouch for the same degree of accuracy in esti- 
mations of I.H.P. or F.H.P. as can be achieved when esti 
mating the other measurable items of the heat balance 
sheet ? Estimations of F.H.P., by measuring the power 
required to ‘‘ motor” an engine, are probably inaccurate 
to a considerable degree, since the pressures of piston 
rings against cylinder walls and bearing pressures are 
quite different in firing and non-firing engines. And 
estimations of F.H.P. from 1.H.P. — B.H.P., are also 
unreliable because of uncertainties regarding the 
accuracy of the indicator diagrams from which I.H.P. is 
obtained. 

With reference to the value of indicator diagrams 
from internal-combustion engines, the view of the 
Internal Combustion Engine Group of the Institution 
of Mechanical Engineers may be quoted from the 
summary on page 462 of the 1936 Proceedings :— 
“Tt was contended that they were quite unreliable 
and worthless.... The value of hand cards for obtain- 
ing maximum pressures, was, however, conceded. . . . 
The inaccuracy involved was difficult to estimate, but 
would be not less than 5 per cent., and probably 
much greater.... The use of the cathode-ray 
indicator was advocated, but even its accuracy was 
not above suspicion, due to difficulties of phasing. 
and the employment of an amplification of 30,000.” 
In view of this, it would appear that the practice 





“‘ radiation, &c.,” 
“ difference term. To exclude both (as in balance 


or 
sheet A) is correct, and leaves the “ difference term ” | 





P,) or (A, — Aj) + (D, — Dy) + Po). . 





of drawing up and printing the erroneous balance 
sheets B and C should be discontinued in favour of 
the correct heat balance sheet A. 








Motor Cycies in Sourm Arrica.—Of the 156 motor 
cycles registered in the Union of South Africa durmg 
November, 1937, 143 were of United Kingdom origin. 
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GAS - FIRED CASE - CARBURISING 
FURNACE FOR ROLLER-BEARING 
COMPONENTS. 


Tx importance of control in case-carburising opera- 
tions has long been recognised, and in the treatment of 
high-grade engineering steels great care is taken to 
provide accurate regulation of the temperature and 
uniformity of heating. A furnace which is designed 
to fulfil both these conditions for long periods and is 
also somewhat unusual as regards size and the duty 
it has to perform is shown in Figs. 1 to 4, above and 
opposite. Recently installed by Messrs. Gibbons 
Brothers, Limited, Dibdale Works, Dudley, Worcester- 
shire, at the Cheston-road Works, Aston, Birmingham,7, 
of Messrs. British Timken, Limited, the furnace is 
employed for carburising components of tapered-roller 
bearings. The time occupied by the treatment is 
150 hours, the depth of case obtained 4 in., and the 
minimum tensile strength of the core laid down is 
100 tons per square inch. A cross-section of the 
furnace is shown in Fig. 1, a longitudinal section in 
Fig. 2, a general view of the furnace, of the charging 
apparatus, and of the overhead travelling crane 
serving the installation being given in Fig. 3. The 
crane has a lifting capacity of 10 tons, and was built 
by Messrs. Herbert Morris, Limited, Loughborough. 
The furnace, which is fired by gas, is equipped with 
automatic temperature control, and the working 
chamber is 11 ft. long by 11 ft. wide and 3 ft. 6 in. high 
up to the springing line of the doorway. The Gibbons- 
Webb roof-combustion system, which is claimed to 
give the utmost uniformity of heating across the hearth, 
is employed. As will be seen in Fig. 2, a number of 
transverse arches are built into the furnace roof. 
These arches support perforated tiles through which 
preheated air for combustion passes in small jets. Gas 
is admitted on each side of the furnace immediately 
under the perforated tiles, and a blanket of gas is 
formed into which the air jets penetrate. 

The products of combustion are drawn down to, 
and around, the work in the furnace, and pass into 
a series of lateral openings arranged under the floor 
between the slots intended for the carriers of the 
charging machine, which is described below. The 
gases then into a series of lower flues and up the 
rear wall of the furnace, where each flue is controlled 
by a regulating damper. From the rear flues the waste 
gases pass into upper longitudinal flues and finally 
into the chimney. It is in these upper flues that the 
air for combustion is preheated, being made to 
through recuperator tubes, constructed of specially heat- 


FURNACE AND CHARGING MACHINE. 


treated metal, arranged across the upper longitudinal 
flues, as shown in Figs. 1 and 2. The thermocouple, 
by means of which the temperature of the furnace is 
controlled automatically, is situated in the rear of 
the furnace, In addition to this, four recording thermo- 
couples are arranged in pairs in each side wall. To 
bring the furnace up to the working temperature, 
we understand that the quantity of gas required is 
4,167 cub. ft. per hour for a period of 24 hours. After 
the work has been charged into the furnace an average 
hourly gas consumption of 3,040 cub. ft. is sufficient 
to raise the temperature to that required and to 
maintain it within 10 deg. C. until the necessary depth 
of case is obtained. It is stated that bearings 66 in. 
in diameter have been treated in the furnace and that 
approximately 4} tons of work have been dealt with 
at one heating. 

Work is put into the furnace by means of the elec- 
trically-driven Gibbons-Van Marle charging machine, 
shown in front of the furnace in Fig. 3 and also 
adjoining the oil-quenching tank of the installation in 
Fig. 4. The chassis of the machine, which is of robust 
girder construction, can be moved transversely across 
the front of the furnace. In operation, work is lowered 
on to the charger by the crane and the four carriers 
are then run into the furnace, between the sl®ts in the 
floor. The carriers are then lowered below the level 
of the furnace floor and withdrawn, leaving the work 
in the furnace. The charging machine is moved trans- 
versely across the furnace front and the charging opera- 
tion repeated until the furnace is filled to capacity. 
The power for the traversing movement of the charging 
machine and for loading work into, or unloading it 
from, the furnace, is supplied by two Crompton- 
Parkinson electric motors, developing 5 h.p. and 7} h.p., 
respectively. The work is quenched in the cylindrical 
tank shown in Fig. 4. This holds 4,000 gallons of oil, 
which is cooled to a temperature below 35 deg. C. 
at the rate of 7,000 gallons per hour, in an oil cooler 
made by Messrs. Worthington-Simpson, Limited. 








Hatta Exursition, PortsmoutH.—We have received 
sabe cre of the next Exhibition of the Royal Sani 
nstitute, to be held at Portsmouth from July 11 to 16. 
The function is arranged in connection with the Health 
Congress, and will be attended by representatives of 
municipal and other authorities from all parts of the world, 
members of various trades and professions in and around 
Portsmouth, and the general public. Numerous appli- 
cations for space, we understand, have already n 
received, and further applications should be made to the 


Pass | secretary of the Royal Sanitary Institute, 90, Buckingham 





Palace Road, London, 8.W.1. 
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THE CANADIAN MINERAL 
INDUSTRY. 


Tue Canadian Mineral Industry in 1936 continued 
to reflect the general progress of industrial recovery 
which had marked the preceding year. The production 
of gold, nickel, copper, lead and zinc attained record 
figures while other products, notably coal, showed 
outputs which were higher than any since the peak 
year of 1929.* 

The high price of gold stimulated activity in gold 
mining and numerous new mines came into operation 
and reached the producing stage. As for many years 
past, however, the chief source of gold was the gold- 
quartz mines of Porcupine and Kirkland Lake in 
northern Ontario. During the year under review the 
combined output of these two camps was about 53 per 
cent. of the total Dominion production which com- 
pares with 58 per cent, for 1935, the decrease in the 
relative amount in 1936 being due entirely to a greater 
rate of increase in production in other parts of the 
country. yy a comparatively small amount 
obtained as a by-product in nickel-copper refineries, 
practically all Ontario’s gold comes from gold-quartz 
mines. This also applies to British Columbia’s gold 
production. Although Quebec’s output still comes 
chiefly from the Noranda gold-copper mine, the relative 
amount from gold-quartz mines in the north-westerp 
part of the Province is rapidly increasing. The total 
amount of gold produced in Canada during 1936 was 
3,735,305 fine ounces, valued at 130,847,733 dol., an 
increase of 450,415 fine ounces compared with 1935, 
and an increased value of 13,252,454 dol. 

Copper in Canada is obtained chiefly from the copper- 
nickel mines of Sudbury which contribute about 70 per 
cent. of the total output. About 15 per cent. is pro- 
vided by Quebec, and is obtained mostly from the 
Noranda gold-copper ores. In Ontario the production. 
of the Sudbury district exceeded that of any previous 
year. The new vertical shaft at the Creighton Mine 
was completed to the 4,050-ft. horizon and several new 
levels started. Two new flotation units and other 
changes at the Copper Cliff concentrator, completed in 


tery|the autumn of 1936, increased the capacity from 


8,000 to 12,000 tons of ore per day. Two new rever- 
beratory furnaces and seven converters were installed 
during the year, thus greatly increasing the rated 
capacity of the smelter for blister copper and for nickel 
matte. The Falconbridge Nickel Mines, Limited, carried 


* The Canadian Mineral Industry in 1936. Ottawa : 
Department of Mines and Resources, Bureau of Mines _ 
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additions were 


A 


out extensive development work ; 
made to the concentrator and the smelter enlarged. 


third converter was installed, thus increasing the | 


capacity to 12,500 tons of nickel-copper matte, all of 
which is exported. The total Canadian production in 


1936 was 420,922,720 lb. valued at 39,507,869 dol., | 


which is equivalent to about 12 per cent. of the world’s 
output of copper. Lead is produced for the most 
part by the great Sullivan silver-lead-zinc mine at 
Kimberley, British Columbia. Other producers in the 
same Province have been the Monarch Mine, near Field, 
and numerous silver-lead and silver-lead-zinc mines in 
the Kootenay district and Although the 
Monarch mine suspended milling operations during 
1936 and only carried on development work, a number 
of other mines which had been idle for some time 
resumed operation. In Quebec and Nova Scotia, mines 
which had been closed for many years were re-opened. 
The lead smelter and electrolytic refinery at Trail, B.C., 
which is the only one in . @ capacity of 
525 tons of refined lead per day, or 190,000 tons per 
annum. The Canadian uction of lead in 1936 
was 382,754,774 lb., valued at 14,976,945 dol., as against 
339,105,079 lb., valued at 10,624,773 dol. in 1935. 
About three-quarters of the Canadian zine output is 
produced by the Sullivan mine near Kimberley, 
Columbia, the remainder being obtained from the Flin 
Flon copper-zine mine in Manitoba, the Britannia mine 
on Howe Sound, and several small properties in West 
Kootenay district, B.C., and from the Tetrault mine in 
Portneuf county, Quebec. The Canadian uction of 
metallic zine in 1936 was 333,857,460 lb. valued at 
11,067,375 dol.—an increase of over 13 million pounds 
in quantity as compared with 1915. 

Practically all Canada’s nickel is derived from the 
nickel-copper ores of the Sudbury district, in Ontario, 
although a small amount is also recovered as a by- 
product from the silver-cobalt ores of C ) balt and similar 
camps in northern Ontario. Proved ore reserves of the 
International Nickel Company of Canada, Limited, the 
chief producing company, alone amount to well over 
200 million tons, The Frood and the Creighton Mines of 
this company are situated on the two known 
nickel deposits in the world. During the year important 
plans for expansion by both the International and 
Falconbridge companies were carried into effect ; in 
the case of the former company smelting capacity was 
increased by about 30 per cent., concentrator capacity 
being also increased from 8,000 to 12,000 tons of ore 
per day ; the capacity of the Clydach refinery in Wales 
was also increased by about 40 per cent. A total 
expenditure of some 12 million dollars is involved in 
the expansion plans carried out by International Nickel 
at ite various Ontario plants during the year. At the 
Falconbridge Nickel Mines, Limited, recent plant 
expansion will increase productive capacity by about 
25 per cent., while extensions in smelting capacity will 
make possible the treatment of 1,250 tons of ore per day. 
Nickel production in Canada in 1936 amounted to 
169,737,864 lb., valued at 43,878,413/., an increase of 
over 31 million pounds as compared with 1935. The 
production of coal in Canada during 1936 amounted to 
15,214,606 tons and was the highest since 1929, repre- 
senting an increase of 9 per cent. over the production of 
the preceding year. 








VERTICAL CYLINDRICAL MULTI- 
TUBULAR BOILERS. 


For a number of years the British Standards 
Institution has been engaged in the compilation of 
a series of standard specifications covering the 
design and construction of boilers, several of which 
have now been published. The first to be issued was 
B.S.8. No. 537-1934, which dealt with Lancashire 
and Cornish boilers, this being followed in 1935 by 
No. 609 (Multitubular Horizontal Boilers), and in 1936 
by No. 665 (Vertical Cross-Tube Boilers). The most 
recent addition to the series is British Standard Specifi- 
cation No. 761, dated December, 1937, which covers 
cylindrical vertical multitubular boilers of both the 
smoke-tube and water-tube types. The form follows 
generally that of the specificati n for cross-tube boilers, 
but in the present case the minimum diameter, below 
which the provisions are not applicable, is 24 in., 
against 18 in. in the cross-tube type. 

The specification provides for constructional prac- 
tice, materials and workmanship, scantlings, inspection 
and testing, the materials being the subject of separate 
sections specifying the requirements to be observed 
in connection with steel plates, rivets and bars, tubes 
and uptakes. Fireboxes and uptakes of fusion-welded 
construction are separately considered in clauses 
embodying various precautionary requirements. The 
rules for scantlings apply only to boilers constructed 
throughout under independent supervision, and when 
working under average normal conditions, the recom- 
mendation being made that heavier scantlings should 
be adopted if, for example, the evaporation is abnormal, 
or the boiler is likely to work with bad feedwater or 
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tective sheathing of cable ends by 


Such conditions, it is suggested, can best be met by | means of Thiokol brand cement and tape. 


designing for a higher working pressure than that 
intended for normal operation. An appendix to the 
specification enumerates the items which should be 
stated in formulating an inquiry for boilers of this 
type, and in another appendix are indicated the 
particulars which a manufacturer should be prepared 
to supply on a request from a purchaser. A third 
appendix contains the usual information regarding 
British Standard tensile-test pieces. 
specification may be obtained from the offices of the 
British Standards Institution, 28, Victoria-street, 
London, 8.W.1, at the price of 3s. 6d. each (post free, 
3a. Od.) 








70-IN. SEAMLESS STEEL BOILER 
DRUMS FOR BUNNERONG 
STATION, SYDNEY, N.S.W. 


THE manufacture of hollow-forged steel boiler drums 
and pressure vessels has been developed to a high 
degree of perfection in Sheffield during the past few 
years, and the steel industry of the City has won a 
deservedly high reputation for these products, which are 
exported to many parts of the world. Recently, Messrs. 
Thos, Firth and John Brown, Limited, Atlas and Norfolk 
Works, Sheffield, 1, received an order from Messrs. 
Babcock and Wilcox, Limited, 
forged boiler drums for the Bunnerong power station of 


the Sydney County Council Electric Supply, New South | 
| ing many new lines. 


Wales, Australia. Three of these drums, in successive 
stages of manufacture, are shown in the photograph 
which we reproduce above. A trepanned ingot is seen 
on the right of the illustration and a forged 70-in. drum, 
awaiting the end-closing operation, on the left. A 
finished boiler drum, ready for despatch, is shown in 
the centre, slung between the other two. The ingots 
from whigh the drums are forged are octagonal in 
shape and weigh 150 tons. They have a length of 
19 ft. and a mean width of 7 ft. When the feeder head 
and bottom discard have been removed and the centre 
trepanned out, the piece has a weight of 110 tons. 
It is then forged to an outside diameter of 70 in., an 
inside diameter of 60 in., and an overall length of 
48 ft. At this intermediate stage, shown on the 
left in our illustration, the drum weighs 75 tons. 
Finally, the ends are closed in and the drum machined. 
The finished drum weighs 55 tons and is designed to 
work at a pressure of 800 lb. per square inch. Each 
drum, however, is subjected to a test pressure of 
1,300 Ib. per square inch before despatch. 








CATALOGUES. 


Fans.—The latest catalogue of Messrs. Keith, Black- 
man, Limited, 27, Farringdon-avenue, London, E.C.4, 
describes their Keith and “ E.K.” fans and gives a 
detailed list of dimensions of both types. 

Secondhand Machine Tools.—Messrs. E. H. Jones 
(Machine Tools), Limited, Raawresp suet, The Hyde, 
London, N.W.9, have issued a bulletin intended to appear 
monthly, giving particulars of used machine tools which 
they carry in stock. 

Cable Sheathing.—Messrs. British 
Limited, Prescot, Lancashire, have 


Insulated Cables, 
forwarded leaflets 


Copies of the} 


Flood-Lighting Reflectors——We are in ee of a 
leaflet from Messrs. Graham Farish, Limited, y> 
Kent, which furnishes detailed information ming 
their flood-lighting reflectors. 

Laboratory —— a Griffin and Tatlock. 
Limited, Kemble-street, London, W.C.2, have sent. us 
leaflets descriptive of their new drying oven, incubator 
and steriliser, as well as of a muffle furnace with auto- 
matic temperature control, and tongs, for laboratory use. 

Galvanised Goods and Metalware.—We have received 
| from Messrs. Frederick Braby and Company, Limited, 
| Fitzroy Works, 352 to 364, Euston-road, London, 
| N.W.1, a very complete general catalogue, illustrating 
| as well as describing a great variety of manufactured 
goods of galvanised steel, copper and aluminium, &c. 

Turbo-Exhausters, d&c.—Messrs. The Bryan Donkin 
Company, Limited, Chesterfield, England, have recently 
published a catalogue illustrating and describing their 
range of Rateau exhausters, boosters and blowers for 
vee raising and gas compressing, manufactured 

y them, under licence, for the British Empire. 

Switchboards.—Messrs. Brookhirst Switchgear, Limited, 
Northgate Works, Chester, have issued a leaflet dealing 
with their method of combining distribution boards with 
starting panels with the idea of facilitating extensions 
and improving compactness. The illustrations indicate 
the satisfactory achievement of these objects in various 
cases 











for seamless hollow- | 


Tools and Hardware.—Messrs. Mosers, Limited, 170 to 
192, Borough High-street, and 4, Marshalsea-road, 
London, S.E.1, have sent us a copy of a very comprehen- 
sive catalogue of tools and all kinds of hardware, embrac- 
This should prove a valuable source 
of information to buyers of machinery, small tools, and 
other stores. 

Planing and Slotting Machines.—Catalogues received 
from Messrs. The Butler Machine Tool Company, Limited, 
Halifax, provide the latest information relating to the 
firm’s well-known planers and slotters. Of the latter they 
now manufacture two types, viz., one for high produc- 
tion ranging from 14-in. to 30-in. stroke, and another 
for precision work where high accuracy is of rather 
greater importance than cutting power. 

Steel Reinforcement.—A set of tables and calculating 
data have come to hand from Messrs. Technical Designs, 
Limited, 7, Princes-street, Westminster, 8.W.1, relating 
to the use of Isteg steel as concrete reinforcement, with 
the information that new works in the London area have 
been opened by the manufacturers, Messrs. Isteg Steel 
Products, Limited, whose head offices are at 8, 
Duncannon-street, Charing Cross, London, W.C.2. 

Machine Tools—We have received from Messrs. 
Burton, Griffiths and Company, Limited, Montgomery- 
street, Sparkbrook, Birmingham, 11, an attractive book- 
let containing very interesting particulars of the auto- 
matic, multi-tool and production machines made by 
their associated company, Messrs. B.S.A. Tools, Limited. 
A description of the alignment tests imposed on these 
machines in course of manufacture will be appreciated 
by users demanding extreme accuracy. 

Steel Forgings.—An interesting publication has been 
sent to us by Messrs. The United Steel Company, Limited, 
17, Westbourne-road, Sheffield, 10, compiled in conjunc- 
tion with their incorporated firm, Messrs. Steel, Peech 


and Tozer. It deals thoroughly with the many problems 
involved in ingot casting and the subsequent forging 
processes, and bears witness to the care and skill with 


which steel forgings are produced by the firm, ranging 
up to 42 tons in weight, and requiring an ingot weight 
of about 63 tons. 
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THE BRITISH INDUSTRIES FAIR AT 
BIRMINGHAM-~—IL. 


For a number of years past, Messrs. Cochran and 
Company, Annan, Limited, 34, Victoria-street, 
London, 8.W., have lent a standard vertical coal- 
fired boiler to the exhibition authorities for heating 
the building and supplying other hot water services. 





Fig.42. 


top of the boiler, and removing the bolts from the 
bottom of the boiler, the tube nest will be suspended 
by two studs only on the top of the boiler shell. 
These two studs are longer than the jointing studs. 
If now the nuts on which the tube nest is suspended 





Fig. 43. 
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Fies. 42 anp 43. 





* AccessiBLE ’’ Gas-Frrep BorER; Mxssrs. CocHRAN AND COMPANY, 


ANNAN, LIMITED. 


This boiler, which is 7 ft. in diameter by 15 ft. high, 
is again on view and, in addition, the firm are 


showing their latest type of boiler for firing with | 


town’s gas, known as the Cochran “ Accessible ”’ gas- 
fired boiler. This boiler is illustrated in Figs. 42 


and 43, above, and it may be explained that the | 


object of the design is to provide complete accessi- 
bility, a feature which is frequently lacking in small 
boilers of this type. Although the boiler is not 
large enough to enter for cleaning, the whole of the 
interior can be cleaned in the comparatively short 
time of a working day without disconnecting any 
of the mountings or supply pipes. The boiler is 
of the ordinary vertical-tube type, but the principal 
mountings and controls are fitted on a standpipe, 
as shown in Fig. 42, instead of on the boiler itself, 
the standpipe being connected to the boiler by 
two flanged branches, one in the steam space and 
the other in the water space. The chimney, which is 
fitted with an automatic damper, is mounted at 
one side of the boiler and is supported independently 
of the latter, as shown in the two figures. The 
gas burner frame is in the front of the boiler, and 
is mounted on a swivel to enable it to be easily 
withdrawn. When it is desired to clean the interior 
of the boiler, the following procedure is adopted. 
The gas burner frame is first removed by pulling it 
from under the boiler on the swivel joint attached 
to the supporting frame, shown in Fig. 42. The 
smokebox is then taken off the top of the boiler, 
and the steam and water pipes are disconnected 
between the boiler and the standpipe. By now dis- 
connecting the studs which make the joint at the! 
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Fries. 45 anp 46. Rotavac ALUMINIUM FURNACE ; 
Messrs. Nu-Way Heatine PLants, Limirep. 





are slacked away, the two joints connecting the 
tube plates with the boiler shell will be broken. 
The tube nest will then fall. A small lug with a 
roller is then fitted to the top tube plate to keep 
the tube nest in place during the next operation. 
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Fic. 44. Preetess Heater; Messrs. Nu-Way 
Heatrne PLants, Liirep. 


This consists in turning the boiler on the trunnions 
shown in Figs. 42 and 43 until the shell is hori- 
zontal. The boiler is balanced to enable it to be 
easily turned on the trunnions, while it is held 
horizontally by an adjustable tube stay, shown 
dotted in Fig. 43, and if a bogie is placed under 
the bottom tube plate, shown projecting from the 
shell on the left in the same figure, the tube nest 
|can be easily withdrawn. By employing a second 
bogie, it can be removed completely clear of the 
boiler so that it can be thoroughly cleaned, together 
with the interior of the boiler. To re-assemble, 
the operations are taken in the reverse order. 

On page 579 of the 143rd volume (1937) of 
ENGINEERING, we described and illustrated the 
Rotavac oil burner manufactured by Messrs. 
Nu-Way Heating Plants, Limited, Macdonald- 
street, Birmingham, 5. An application of the 
Rotavac burner to a bale-out furnace for melting 
aluminium is one of the exhibits on this firm’s stand 
at the Fair, and is shown in section in Figs. 45 and 46, 
annexed. The furnace has a capacity of 300 Ib., 
and consists of a cylindrical shell of ¥,-in. steel plate, 
3 ft. 33 in. in outside diameter and 2 ft. 7 in. in 
depth, with a refractory lining and a central well in 
which a Morgan crucible is mounted on a stand. 
The shell is lined first with 3-in. refractory bricks, 
inside which is an additional rammed lining of 
plastic material, moulded toshape. The flat bottom 
of the cylinder, which is of }-in. plate, is lined with 
insulating bricks only, and is stiffened by 2-in. by 
l-in. mild-steel channels, welded in place. The 
Rotavac burner is attached to a box formed in the 
casing and also lined with refractory material, its 





axis being 10}, in. above the base and disposed 
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tangentially to the annular space surrounding the 
crucible. A flanged top plate with an inner flanged 
ring covers the brickwork and the rim of the 
crucible, and is provided with a light plate lid over 
the central hole. The furnace is designed to 
operate with fuel oils of 200 seconds viscosity, the 
design of the burner rendering oil heaters unneces- 
sary so long as the oil is sufficiently fluid to flow to 
the burner. 

Messrs. Nu-Way Heating Plants, Limited, are 
also showing a pipeless heater for the heating of 
small works, public buildings, &c., an external view 
of which is given in Fig. 44 on page 197. The heater 
comprises a central grate suitable for burning coke, 
anthracite, peat or wood, contained in a hood in the 
form of a truncated pyramid fitted with radiating 
fins and surrounded by a rectangular steel casing 
through which air is free to circulate. In the base 
of the heater, between the inner and outer casings, 
humidifying troughs are arranged which are normally 
kept with water, but can be used also for 
evaporating disinfectant liquids where the heater is 
installed in a hospital or similar building. The 
plant can also be used as a dryer in many trades. 
Two sizes are listed, consuming respectively an 
average of 3 Ib. and 6 tb. of fue! per hour, correspond- 
ing to heating capacities of 25,000 cub. ft. and 
50,000 cub. ft. 


Messrs. Metalectric Furnaces, Limited, Cornwall- | 


road, Smethwick, Birmingham, are exhibiting 
examples of their well-known furnaces for the 
melting and heat-treatment of various kinds of 
metals. These inclule a crucible furnace for 
melting aluminium and light alloys, an illustration 
of which appears in Fig. 47, Plate XIII. This 
furnace has a capacity of 50 Ib. and an electric 
loading of 25 kW. It is of fabricated steel con- 
struction throughout and the heating elements 
are of heavy section nichrome wire, so wound on 
heavily-insulated suspender hooks that they can 
be replaced when the furnace is under temperature. 


| 

| opening to form a support for the operator’s tongs 
| and thus to assist loading. The size of the furnace 
is 24 in. by 18 in, by. 12 in., and the electrical 
loading is from 18 kW to 20 kW. 

Finally, mention may be made of the firm’s 
bench hardening furnace, which is interesting 
from the fact that the regulating resistance, signal 
lamp and pyrometer are incorporated in the casing. 
| It is mainly intended for hardening and tempering 
|tool points and similar work. It can be made 
with either rectangular or circular chambers. The 
muffle is 2 in. diameter by 5 in. long, and the 
electrical loading is 300 watts. 

Messrs. The Incandescent Heat Company, Limited, 
Cornwall-road, Smethwick, Birmingham, this year 
occupy a joint stand with their associated companies, 
| Messrs. Controlled Heat and Air, Limited, Messrs. 
| Selas Gas and Engineering Company, Limited, and 
Messrs. Metalectric Furnaces, Limited. The Incan- 
descent Heat Company’s exhibit consists of a deep 
recuperative furnace fired by town gas, suitable for 
all heating and heat treatment operations up to 
1,200 deg. C., and a special low temperature heat- 
treatment furnace. In addition, a number of small 
furnaces for various processes are exhibited. The 
low temperature furnace, which is illustrated in Figs. 
50, Plate XIII, and 58, page 199, is of the precision 
recirculating type, fired by town gas, and is suitable 
for all temperatures up to 700 deg. C. These 
furnaces are stated to be in great demand for the 
light metal industry, and are suitable for the 
precision heat treatment of light metal alloys, 
tempering, and other critical low temperature opera- 
tions. The furnace illustrated has a working tem- 
perature range of 100 deg. C. to 700 deg. C., and is 
equally suitable for light or heavy loadings. The 
system of mechanically - induced recirculation, 
effected by the fan shown in Fig. 58, is stated to 
ensure a highly turbulent furnace atmosphere, 





with absolute uniformity and minimum temperature 





As will be seen, the furnace is arranged for lip 
axis tilting, this operation being carried out by 
means of an electric motor. The crucible is com- | 
plete with pouring spout, which is all in one moulded 
piece and is easily replaceable. The lid is of the 
swing type for charging. Control is effected from 
the instruments shown on the panel. These 
furnaces are made in capacities up to 500 1b. Fig. 48 
Plate XIII, shows a Metalectric tilting furnace 
with a capacity of 5 tons, which is manufactured 
by the same firm. This is designed for melting 
and holding aluminium and light metal alloys. 
As will be seen, it is triangular in section and is 
fitted with tilting gear which can also be operated 
either by a motor or by hand. The arrangements 
of the heating elements and the design of the control 
gear are in accordance with the firm’s standard 
construction. 

Fig. 49, Plate XIII, is a view of one of the same 
firm’s re-circulated-atmosphere, vertical-type fur- 
naces, and shows the removable nichrome alloy 
work basket, with the circulating fan behind it. 
This furnace is designed for the treatment of steel 
parts and for the annealing and hardening of alu- 
minium and light alloys. It is 26 in. in diameter 
and 32 in. deep, the electrical rating being 35 kW. 
As regards construction, the furnace proper is 





with a bung type toggle-operated swing lid. The fan, 
in which the blades are formed so that the air 
enters and leaves in an axial direction, causes the | 
air to circulate through the basket and between | 
the latter and the chamber wall over the heating | 
elements. In this way, it is claimed, an efficient | 
transfer of heat is ensured. The portable type 





furnace, which is also being exhibited at Castle | 


construction 


Bromwich, is of fabricated steel 
throughout, except for the front plate and door, 


which are of heat-resisting cast-iron. The door is | 


lead. The recirculating system also affords extreme 
flexibility, and is equally adaptable to short heat- 
treatment and re-heating cycles or to prolonged 
soaking operations. The re-circulating system 
effects complete withdrawal and re-entry of the 
gases into the heating chamber, and gives a high 
velocity, as opposed to the paddle fan system, which 
does not recirculate through the load. 
of the furnace is fitted with a heat-resisting draw 
plate of the grid type, which permits adequate 
circulation of the furnace atmosphere through the 
load. The grid is constructed of flats on edge, and 
two or three-tier draw plates may be employed. 
Roller track supports within the furnace provide a 
ready and convenient means of charging or with- 
drawal of light or heavy loads. The furnace is 
fired by incandescent self-intensifying natural 
draught gas burners, thermostatically controlled, 
the position of the burners being shown in Fig. 58. 
The recirculating fan is electrically driven, and is 
fitted with water-cooled bearings, and a_heat- 
resisting propeller. The operation of the furnace is 
extremely simple, and it is stated to be ideally 
suited to full automatic control. 

The exhibits of Messrs. Aeraspray Manufacturing 
Company, Limited, 179-213, Thimble Mill-lane, 


maximum and efficient heat treatment for the work, 


The hearth | 


|A similar receiver-mounted set was described in 


ENGINEERING, vol. cxliii, page 227 (1937), and the 
dual control was dealt with in the course of that 
description, 

The printers’ anti-setoff plant, which has been 
recently introduced by the firm, is illustrated in 
Fig. 51, Plate XIII. The process consists of spray- 
ing the sheet leaving the machine with a liquid which 
is deposited on the sheet in the form of globules. 
These globules, which are so small as to be barely 
visible when magnified 150 times, cushion the sheet 
effectively from the one following. They dissolve 
instantly when the sheet receives a further impres- 
sion, and while a slight dust may be visible in the 
region of the delivery table after a day’s run, there 
is no special need to clean the press. In addition, 
the minute space maintained between each sheet 
expedites the actual drying of inks. It is stated 
that there are no adverse effects on three- or four- 
colour work, and that the installation obviates the 
need to run thin, rack or interleave, and cuts 
out the danger of sticking. The spray guns are 
mounted on the cross arm of a tubular steel pillar, 
as shown in the illustration, the pillar being mounted 
on a heavy cast-iron tripod base. A one-gallon 
container for the liquid, with a float contents gauge. 
is mounted on the top of the pillar, and is connected 
to the guns by a flexible pipe, and the air rectifier, 
which is fitted with a pressure-regulating valve, is 
| also mounted on the pillar, as shown. The air supply 
to the rectifier is connected to the nozzle on th 
right-hand side of the rectifier, as viewed in the 
figure, while the nozzle on the left-hand side is 
connected by flexible tubing to a mechanical air 
valve, and from thence by a second flexible tube to 
'the guns. The spray guns and rectifier are of the 
| firm’s standard pattern. It is recommended that 
| @ compressor be installed large enough to maintain 
| the maximum number of guns likely to be in use 
at the same time, a main air line being run through 
| the press room with branches to each machine. [If it 
| be desired that the plant should be portable, a small 
compressor may be used located beside the printing 
machine. 

The very large increase in aircraft production 
recently, in conjunction with the improvements in 
light alloys, and more stringent limits in regard to 
heat treatment, has resulted in a more extensive use 
of automatic control and recording of furnace and 
salt bath temperatures. Special instruments have 
been developed to meet these conditions by Messrs. 
Ether, Limited, Tyburn-road, Erdington, Birming- 
ham, and one of these instruments, known as the 
Ether “ Indicorder,”’ was described in ENGINEERING, 
vol. cxliv, page 370 (1937). This instrument is 
arranged to control the temperature of gas and oil- 
fired furnaces, in conjunction with motor and 
solenoid-operated valves. The motor-driven units 
also operate dampers and air supplies. At the same 
time, the recorder provides an output and progress 
record of the furnace operation. If no permanent 
record is required, the indicating controller, shown 
at the Fair, and illustrated in Fig. 52, Plate XIII, 
is employed for controlling the temperatures, 








the motor and solenoid valves being again employed 
as in the case of the recording instrument. Both 
instruments are operated by the thermo-electric 


Birmingham, 7, consist of a range of compressors, | potentiometer, or resistance method, according to 
built into a fabricated steel case, which is fitted | pressure-feed paint containers, spray guns, a spray | the range of temperature and the nature of the 


bench, and a printer’s anti-setoff plant. A typical 
compressing plant is illustrated in Fig. 59, page 199, 
the illustration showing a two-stage air-cooled 
model mounted complete with the driving motor 
on a base plate. This model is made in several sizes, 
the particular unit illustrated having high- and low- 
pressure cylinder bores of 1} in. and 2} in. respec- 
tively, with a common piston stroke of 3in. There 
is an intercooler of the gilled-tube type between the 
two stages, as shown. Forced feed lubrication is 
employed, and a fan, formed in the flywheel, 


of the rise and fall counterbalanced type, and is/| directs a stream of air over the cylinders. The 


operated by means of a treadle, overhead gearing | 
and balance weight. These are totally enclosed. | 


motor is mounted on adjustable slides, as shown, 
and drives the compressor through multiple vee- 


operation to be controlled. The temperature is 
registered by a sensitive double-pivoted movement 
having a high resistance and large working forces. 
This movement is claimed to be robust, accurate, 
and not affected by changes in atmospheric tem- 
peratures. In every case, the function of the instru- 
ment is to make or break an electric circuit, accord- 
ing to whether the temperature is below or above 
that required, thus operating fuel or air valves, or 
an electrical contactor. The outstanding feature of 
the system of control is the simplicity and directness 
of the mechanism used to make and break the circuit, 
and the high degree of accuracy which is claimed. 





| A diagrammatic view of the mechanism is given in 


The furnace is designed so that the necessary | belting, engaging with grooves in the flywheel. The | Fig. 60, page 199. The pointer a is lifted at intervals 


head room is a minimum. The rear of the furnace 
is arranged to carry the contactor and door switch, 


| 


base plate is of fabricated steel. These sets are 
made with three types of control, namely, purely 


| of a few seconds by the presser bar b, which is 
| actuated by a small synchronous motor. The posi- 


| 


thus making the whole self-contained. Sill plat-| mechanical control with a centrifugal governor | tion of the pointer when lifted in relation to the 
forms are fitted to hold the work prior to charging | (constant running governing), automatic stop-start | plates cand d determines whether the mercury switch 


and a bar is fixed across the front of the door| electrical control, or a combination of the two. | will be left in the “on ” or “ off ” position. A move- 
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Fic. 58. ‘“Low-TEMPERATURE FURNACE; MESSRS. 
THe IncanpEesceNt Heat Company, Luowrrep. 
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Fig. 60. MESSRS. 


INDICATING CONTROLLER : 
ETHER, LIMITED. 


ment of the pointer of 0-008 in. from the correct 
temperature is sufficient to cause the switching 
mechanism to operate. This movement is equi- 
valent to only 2 deg. C. at a working temperature 
of 800 deg. C. The plates c and d operate the 
mercury switch through a system of levers, which 
are simply mechanical in operation and construction 
and are thus positive in action. The control tem- 
perature can be instantly adjusted to any desired 
temperature from the outside of the instrument. 
In an actual installation, the control valves operate 
on the by-pass system, that is, the fuel and air are 
never wholly shut off, but fluctuate between a 
maximum and a minimum supply depending on 
the requirements of the furnace. The valves are 
connected through the controller to the mains, 
which operate powerful solenoids opening or closing 
them as required. The fuel supply is adjusted by 
needle valves of the micrometer type, and the fuel 
supply, the air supply and the damper are controlled 
from the same instrument. Signal lamps are pro- 
vided on the instrument to operate in conjunction 
with the valves, thus enabling the state of the 
furnace to be seen at a glance. 

In addition to the motor-car accessories normally 
associated with their name, Messrs. Joseph Lucas, 
Limited, Great King-street, Birmingham, 19, are 
showing an extensive range of Rotax electric tools 
for garage and general workshop use, of both the 
universal and the high-frequency types. The No. 2 
size drill and the power screwdriver, which we 
illustrate in Figs. 53 and 54, respectively, on Plate 
XIII, are both high-frequency models, designed 
for 175 cycles to 180 cycles. The drill has a free 
speed of 850 r.p.m. and a capacity in steel up to 
%& in. The gearing is of heat-treated alloy steel. 
The spindles are of the same material and are 
carried in ball bearings with the exception of the 
drill spindle, which is supported in long phosphor- 
bronze bearings fitted with ball-thrust washers. 
A double-pole quick-acting switch is fitted in the 
side handle. If desired, the drill can be used in 


conjunction with a bench stand. The screwdriver 
is made in two forms, for suspension over the work 
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Fie. 59. Arr-CooLep Compressor Set; MEssrs.. 


or as a hand machine with pistol-grip, the latter 
being the type illustrated in Fig. 54. A feature of 
the design is an adjustable clutch which can be set, 
by means of the knurled nut on the spindle, to 
drive screws to the required tightness and then to 
release the drive automatically. 

In our issue of March 20, 1936,* in a report of 
a discussion on metallic wear, organised by the 
Institute of Metals, was described and illustrated 
a testing machine for obtaining comparative read- 
ings of wear, which had been devised by Dr. H. W. 
Brownsdon, research manager for Messrs. I.C.I. 
Metals, Limited, Witton, Birmingham. The manu- 
facture of Dr. Brownsdon’s machine has since been 
taken up by Messrs. W. and T.. Avery, Limited, 
Soho Foundry, Birmingham, who are including it 
for the first time in their exhibit at the Fair. The 
machine, which is now known as the Avery-Browns- 
don wear and lubricant tester, operates by pressing 
a flat metal specimen against the periphery of a 
hardened revoiving wheel, held in contact by a 
lever carrying disc weights, and supplied with 
a steady flow of lubricant from a flask suspended 
above the wheel. As shown by Fig. 55, on Plate 
XIII, the specimen is clamped to a table on the 
upper end of a pillar, which can be moved vertically 
in two brackets and pressed against the wheel by 
the lever which can be seen projecting over 
the motor. By altering the weights the load 
can be varied from 5 Ib. to 30 Ib. The wheel is 
mounted on a horizontal spindle, driven by belt 
from the motor, and normally running at about 
500 r.p.m., the linear speed of the periphery, which 
is rounded to a radius of 0-05 in., being about 
130 ft. per minute. A revolution counter is pro- 
vided, to check the speed at the beginning and end 
of each test. A hand lever at the right of the casing 
enables the load, normally 20 lb. for experimental 
work, to be applied and removed at will. The table 
is made in two parts, the upper being removable 
to accommodate thick specimens, which may thus 
range from } in. to $ in. in thickness. Comparisons 
may be made between different materials by lubri- 
cating them with the same oil, or different oils may 
be compared by using them in turn with the same 
test-plate. 

Another new exhibit on Messrs. Avery’s stand is 
an industrial weighing machine, which automatically 
totals any desired series of weighings and also gives 
the aggregate weight of all loads which have passed 
over the machine. It is shown working in conjunc- 
tion with a gravity track and a belt conveyor, 
weighing truck loads and automatically deducting 
the tare of the truck, and also as a passenger weigher 
for use by air transport operators for ascertaining 
the total weight of passengers and their luggage. 











* ENGINEERING, vol. cxli, page 310 (1936). 
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AERASPRAY MANUFACTURING COMPANY, LIMITED. 


Various other exhibits also displayed include 10-ton 
and 50-ton universal testing machines, an electrically- 
operated spring-scragger, impact, hardness and 
fatigue testers, counting machines, an automatic 
weigher for liquids, and another automatic weigher, 
gravity-operated, which will fill, weigh and count 
racks at rates up to 250 per hour. 

The exhibit of Messrs. Higgs Motors, Limited, 
Witton, Birmingham 6, consists of a range of their 
industrial and domestic motors, including those 
fitted with gearing and suitable for driving small 
electric tools. Among these, special mention may 
be made of a totally-enclosed type for alternating- 
current circuits in whose construction use is made 
of components which are in most cases identical 
with those of the firm’s standard ventilated motors. 
The cost of production is therefore kept low. These 
motors have been designed with the idea of obtain- 
ing the maximum output from the smallest size 
frame and are thus, it is claimed, suitable for mount- 
ing directly on machine tools or other equipment. 
The general construction is the same as that of the 
firm’s standard induction motors. All the windings 
are enclosed by the end covers and the laminated 
core is fitted into a cast-iron shell which has large 
air passages to allow free air circulation. A centri- 
fugal fan fitted to a cast-iron hub is keyed to the 
shaft and blows a large quantity of air through 
the passages, thus causing effective cooling. As 
will be seen from Fig. 56, Plate XIII, the fan is pro- 
tected by a cast-iron cowling. The machines are 
designed either with a squirrel-cage rotor or with slip 
rings, contain a large amount of active material and 
are only a little larger than protected machines of the 
same output. The slip-ring motors are made in 
14 sizes, with capacities ranging from 1} h.p. to 
30 h.p. and the squirrel-cage motors in 18 sizes, in 
capacities ranging from } h.p. to 40 h.p. 

The Kango electric hammer, shown by Messrs. 
The Rawlplug Company, Limited, Rawlplug House, 
Cromwell-road, London, §8.W.7, has been on the 
market for a number of years, and has proved itself 
a very useful tool for a wide variety of work. A 
number of improvements are incorporated in the 
latest model, illustrated in Fig. 61, page 200. The 
principal improvements are the provision of rubber 
bellows, clearly shown in this figure, over the tool 
socket to prevent dust and dirt getting into the 
hammer casing and to keep the oil clean, thus 
minimising wear on the tool socket and hammer 
mechanism ; the provision of a duplex fan to draw 
air through the motor casing for cooling; and an 
efficient oil seal between the motor and the hammer 
casing. The latter enables the tool to be operated 
in any position without oil leakage. Among the 
uses to which the hammer may be put are cutting 
holes in concrete flooring or hard brickwork, and 
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Fic. 61. Kanoo Evecrric Hammer; Messrs. THE RAWLPLUG 
Company, Limirep. 


chase cutting in walls to receive electric conduit | sealed independently of 
or pipes. A variety of tools for use with the|the mechanism, so that 
hammer is available, and it is made in three | the collector cannot obtain 
sizes, the smallest being suitable for drilling holes | access to the meter in- 
for rawlplugs, the intermediate model for drilling | terior. The prepayment 
holes from } in. to 1 in. in diameter, and the| mechanism accepts shil- 
third type for drilling similar sized holes where | lings, sixpences and pen- 
a more powerful blow is required. A universal | nies through one slot, the 
motor suitable for either alternating-current or | appropriate amounts be- 
direct-current circuits is fitted on all three models, ing registered on the upper 
and the respective consumptions are 120 watts, | dial and credited on the 
360 watts and 450 watts. The smallest size is| “units unused” dial. The ; 
17 in. long and weighs 11} Ib., the intermediate | latter can be arranged to eatraes 
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model is 20 in. long and weighs 16 Ib., and the | register up to 30, 60 or 
largest hammer is 21} in. long and weighs 19 Ib. | 120 kWh. 

The smallest hammer strikes 1,300 blows per minute,| The fixed charge col- 
the intermediate size 1,600 blows per minute, | lector has been developed 
and the largest model 1,400 blows per minute. The | to operate in conjunction with the prepayment 

motor runs on ball bearings on al) models. It mechanism, so that a certain easily variable sum can | 
is operated by a switch in a convenient position on | be collected over a definite period and the require- 


Fig. 62. PREPAYMENT Meter; Messrs. THE British SANGAMO 


Company LiMrrep. 


mechanism is geared to read in disc revolutions and 
is of the three-pointer type. 
Another exhibit of interest is the demand meter 


the handle. The brush gear is very strong, to| ments of modern tariffs and hire-purchase schemes | illustrated in Fig. 57, Plate XIII. This operates on 
resist the effects of vibration, and the commutator, | thus complied with. It operates on the principle | the thermal principle, i.e., it measures a continuously 
brush gear and switch are readily accessible for | of subtracting a given pre-determined sum from the | progressive demand according to the heating effect 
inspection, Former-wound coils are used, every coil | amount credited by the prepayment attachment, | of the energy consumed upon the capacity of the 


‘ 


being tested before being placed on the armature,| and is provided with a 
and the latter is vacuum impregnated and baked, | “arrears” dials. Below the latter is a re-setting | 
and then reimpregnated and baked again. A/| knob, which allows the amount to be collected per | 
double-sided fan draws air over the field coils,| week to be adjusted. This knob is provided with | 
passing between the hammer and the motor end,|a small removable bakelite plug, which is sealed | 


‘ shillings per week” and | supply system. The meter is self-contained and is 


made in capacities of 5, 10, 15, 25, 50 and 80 amperes, 
the dials being scaled up to 6, 12, 18, 30, 60 and 
80 amperes, respectively. Where the voltage of 
supply may be assumed to be constant at the 


so that the motor is cooled, and at the same time, | from below by a brass pin. The latter is in turn| declared pressure these meters may also be used 


heat is prevented from passing to the motor from | locked by the coin box or by a wire and seal. 
the hammer end, The air ports are arranged| The prepayment mechanism operates on the | 


|as demand kilovolt-ampere meters or demand 


wattmeters. In such cases the dial is scaled 


so that no dust is drawn over the commutator and | principle that as the meter disc revolves it causes | according to requirements. The meter is suitable 


brush gear. The mechanism consists of a trans-|a wheel to rotate on a screw differential at a rate | 
mitter, striker, main spring and coupling. The | proportional to the energy consumed. When this | 
transmitter receives the blow from the striker and | consumption equals the value of the coin inserted | 
carries the tool. The striker assembly consists of | according to the tariff, a pin on the wheel comes into | 
the striker, bevel weights and spline shaft, the | contact with a fixed catch and trips the circuit | 
latter being a sliding fit in the coupling attached | switch. In the collecting mechanism this arrange- 
to the armature. The coupling prevents any | ment is modified by using a synchronous motor to 
shock reaching the bevel weights or armature. | drive the catch towards the pin at such a rate that 
When the motor is switched on, the spline shaft | at the conclusion of a certain time the distance it 
drives the bevel weights round, and the striker | has travelled is equal to a, pre-determined amount 
moves backwards and forwards between the main|of money. The amount collected each week is 
and transmitter springs. Directly the tool is | adjusted by an arm which is driven through gearing 
pressed on to the work, the blow from the striker | by a synchronous motor at a speed of one revolution 
comes on the inside end of the tool sockets, the| per minute. This arm carries a pawl, which during 
recoil from the tool being absorbed by the main|each revolution engages with a gear wheel and 
spring and given back again in actual work. advances it a certain number of teeth. The move- 

Messrs. The British Sangamo Company, Limited, | ment of this wheel is transmitted through gearing 
Cambridge Arterial-road, Enfield, Middlesex, are | to the catch on the prepayment mechanism. The 
showing examples of their well-known multi-coin | number of teeth advanced, and therefore the move- 
prepayment meters and variable-rate fixed-charge | ment of the catch, is controlled by the setting of the 
collectors. These meters ave suitable for single, | “ shillings a week ”’ dial. 








dual or triple coin single slot operation, the fixed| The same firm are exhibiting a portable test meter 
charge collectors being avaiable to collect from | the design of which complies with the requirements 
§d. to Is. 10}d. in jd. increments, from 1d. to| of the Electricity Supply (Meters) Act, 1936. This 
3s. 9d. in 1d. increments and from 2d. to 7s. 6d. in| is encased in aluminium and has five self-contained 


for use on either alternating- or direct-current 
circuits and indicates the maximum demand occur- 
ring between the times of re-setting. It is enclosed 
in an all-insulated housing of moulded bakelite. 
Other exhibits include current transformers, among 
which is a multi-range type for use with sub- 
standard instruments. This has a British Standard 
accuracy standard rating of 7-5 volt-amperes and 
the insulation of the primary is suitable for voltages 
not exceeding 700 to earth. The wound primary 
current ranges are 0-5, 1, 2-5, 5, 10, 25, 50 and 
100 amperes, and the secondary current ranges | 
and/or 5 amperes. A rotary switch is provided 
to facilitate changing from one primary range to 
another. 

As in former years, the exhibit of Messrs. The 
United Steel Companies, Limited, 17, Westbourne- 
road, Sheffield, 10, is divided into groups repre- 
sentative of the specialities manufactured by each 
firm, each group exemplifying, as far as possible, the 
manufacture and application of the materials shown. 
Messrs. Appleby-Frodingham Steel Company, 
Limited, for example, are displaying Frodingham- 
Hoesch sheet steel piling by means of a specimen 
wall built on the stand. It may be mentioned that 


2d. increments. A typical meter of this kind is | current ranges of 1, 5, 10, 25 and 50 amperes. The | this piling has recently been specified for many 


illustrated in Fig. 62. The construction of the| current coils are selected by an indexed switch, | 


important contracts, including the reconstruction 


measuring element, which is housed in moulded | positive contact being made through high-pressure |of Waterloo Bridge. Messrs. Samuel Fox and 





bakelite, thus ensuring complete insulation, follows | silver contacts. The potential-coil switch is arranged 
| 


the firm’s usual practice. Both this element and the | so that the two sections of the potential coil can be 
prepayment mechanism are mounted on a common | connected either in parallel or series. This gives | 
base, and the casing is fitted with a single glass, | 115-volt or 230-volt operation respectively, while 
which covers the apertures through which the} when 400-volt testing is necessary an external 
“ kilowatt-hours,” “coin” and “ kilowatt-hours| multiplier can be used. In this case also silver 
unused ” dials are visible. The coin box can be!contact buttons are provided. The registering 














Company, Limited, are showing examples of the 
well-known Fox structural steels. The various 
stages of ‘‘ Diamet ” inspection, which consists of a 
system of inspection at every stage of manufacture, 
are shown on the stand by means of a chart and 
illustrations, an interesting feature being the 
checking for cleanliness of each cast by the inclusion- 
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“ TEDDINGTON ” THERMOSTAT; Messrs. THE British THERMOSTAT COMPANY. 


LIMITED. 
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Fig. 66. BrtLows Steam Trap; Messrs. THe 
British THERMOSTAT CoMPANY, LIMITED. 


count method, enabling the degree of cleanliness to 
be ascertained on a quantitative basis. Messrs. 
Steel, Peech and Tozer are exhibiting Phoenix rapid- 
machining steel, which they supply in billet form 
to supersede the old-type free-cutting steels. To 
ensure uniform composition, a rigid procedure of 
manufacture has been laid down and is followed at 
every stage of production. Examples of actual 
tests on the steel form part of the display, together 
with illustrations of the core-ductility, case- 
hardening properties, and other features. The 
display of Messrs. The Workington Iron and Steel 
Company is limited to a full-length film display in 
actual colour supplemented by photographs showing 
the production of West-coast hematite irons. The 
display is completed by examples of hot-rolled 
and cold-rolled steel strip and steel wire, forgings, 
and stainless steels made by the various associated 
firms. As an example of the forgings in regular 
production, a cogging-mill roll 11 ft. 6 in. long by 
3 ft. diameter, and weighing 10} tons, is shown by 
Messrs. Steel, Peech and Tozer. The wide applica- 
tion of Silver Fox steel is illustrated by the division 
of the display to illustrate applications to some of 
the more important trades, such as the textile, food- 
production, brewery and dairy trades. 

The exhibit of Messrs. The Valor Company, 
Limited, Bromford, Erdington, Birmingham, com- 
prises examples of the latest models of the well- 
known Valor heaters, together with boilers, cookers, 
ovens, and a range of Valor steel equipment for 
offices and works. Other exhibits are fire extin- 
guishers of various types, oil-storage equipment, 
and brassware. The company have been appointed 
official contractors to the Birmingham section of the 
Fair for the supply of fire extinguishers to the 
exhibitors’ stands. 

A number of firms are showing exhibits which 








nn ecenell 
} H 


iy WIEN 
UULLULUULE Nj BAN 
KY pag} 






ee — ——— SS 





Sone 


aa et 


b  -- --——-—-8ig-—-——--— 








\ 


(6277.R) 


Fie. 67. INverTED-Bucket STEAM TRAP; MEssRs. 
Tue British THERMOSTAT COMPANY, LIMITED. 


)}do not lend themselves to illustration, such as 
|metals in the semi-finished state. Messrs. The 
Birmingham Battery and Metal Company, Limited, 
Selly Oak, Birmingham, for example, are showing 
non-ferrous tubing, the main feature of their display 
being the stand itself, which is made up of the 
firm’s products. The exhibits include large seam- 
less copper and brass tubes, suitable for steam 
pipes and other applications, a representative 
example of the larger productions being a seamless 
copper tube of 24 in. internal diameter. The pillars 
supporting the stand facia consist of special-finish 
copper pipes for water and heating services, together 
with cupro-nickel and aluminium-brass condenser 
tubes. Other exhibits are locomotive-boiler tubes 
in copper and brass, superheater tubes in solid- 
drawn copper and copper-coated steel, phosphor- 
bronze sheet, condenser plates, and calorifier tubes 
in copper, cupro-nickel and brass. 

Messrs. G. A. Harvey and Company (London), 
Limited, Greenwich Metal Works, 8.E.7, show 
numerous examples of the perforated metal in 
which they specialise, such as sheet steel, brass, 
copper, bronze, stainless steel, nickel and Duralumin, 
The perforations range from round holes 0-015 in. 
diameter in brass to 9 in. diameter in steel, together 
with squares and other patterns. One of the 
perforations is in steel { in. thick. Woven wire is 
produced by the firm in any mesh or gauge from the 
finest centrifugal filter cloth up to the coarse screens 
used for grading coal and coke. For the latter, 
special-quality hard steel wire is used. This is 
hard enough to stand up to the most abrasive 
materials, and at the same time is sufficiently 
ductile to resist fracture by fatigue. The range of 
wirework on view includes radiator covers, pipe 
guards, fencing, and guards for machinery. Steel 
office and factory equipment, such as filing 
cabinets, storage bins and racks, is also shown, and 
another form of the firm’s activities is illustrated by 








the exhibit of industrial plant in steel plate up to 
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Fic. 65. BrtLows-Gianp Stop VALVE; MEssRs. 
Tue British THERMOSTAT CoMPANY, LimITED. 


















1} in. thick, as well as in monel metal and other 
materials, 

A wide range of “ Teddington ” thermostatic con- 
trol apparatus is being shown by Messrs. The British 
Thermostat Company, Limited, Sunbury-on-Thames, 
including various types of switches for use in 
refrigeration plant, air-conditioning installations, 
and industrial or other heating processes. One of 
these thermostats which we have selected for illus- 
tration is used for the temperature control of 
commercial refrigerating chambers, and is shown 
in Figs. 63 and 64, on this page. This instrument is 
of the mercury-tube type, contained in a moisture- 
proof case, and is fitted with a sensitive phial and a 
capillary tube 5 ft. 6 in, in length, The range of 
adjustment, by means of the external knob shown, 
is from — 10 deg. F. to + 20 deg. F., or alterna- 
tively from 15 deg. F. to 45 deg. F., with an 
adjustable differential of +3 deg. The switch 
is suitable for the direct control of single-phase 
motors up to 1} h.p., or direct-current motors up 
to }h.p. The control of larger plants is effected 
indirectly, through contactor gear. 

Also included in the display are representative 
examples of “ Teddington” bellows-gland valves, 
for use as shut-off valves in refrigerator and similar 
installations. The construction can be seen from 
Fig. 65, on this page, which illustrates a {-in. valve 
of this type. The principal feature of the design is 
the metallic bellows, of a cuprous alloy, which has 
sufficient elasticity to accommodate the movement 
of the valve, while effectually sealing it against 
leakage without recourse to a spindle gland of the 
packed type. The travel of the spindle is trans- 
ferred to the valve through the top plate of the 
bellows, the annular bottom flange of which is 
secured on a knife-edge seat turned on the valve 
body. When the valve is fully open a back seating 
is made between the bellows top-plate and the 
top housing. In the case of the size illustrated, a 
soft seating is provided, but valves below 4 in. in 
diameter have metal-to-metal seats. Most patterns 
of these valves, which are made in two-way and 
three-way types, can be supplied with a bakelite 
handwheel on the square head of the spindle in place 
of the hexagonal sealing-cap shown. 

The device of a metallic bellows is also used in 
a range of thermal steam traps exhibited, one of 
which is shown in section in Fig. 66, above. The 
expansion of the bellows closes the outlet by 
pressing the conical valve on the seat while the 
body of the trap fills with condensate. When the 
temperature of the condensate has fallen by a 
predetermined amount (usually 15 deg. F.) below 
the prevailing steam temperature, the bellows 
contracts, lifting the valve and permitting the 
condensate to be ejected. The pattern illustrated is 
suitable for steam pressures up to 100 lb. per square 
inch, the self-centring valve and seat, both of which 
are removable, being made of high-tensile stainless 
steel. A low-pressure pattern is also made by the 
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firm, in which the valve is of hard phosphor-bronze | 
and the seat of stainless-steel alloy. The body} 
and cap are of gunmetal in the high-pressure model, | 
and of brass for low pressures. Another form of 
steam trap, also exhibited by Messrs. The British | 
Thermostat Company, and illustrated in Fig. 67, | 
page 201, is of the inverted-bucket type. The | 
incoming steam fills the bucket, causing it to rise 
and so close the valve. The gradual accumulation | 
of condensate within the chamber causes conden- 
sation of the steam within the bucket, which then | 
sinks to the bottom of the chamber, opening the | 
valve through a mechanical linkage. The body of | 
the trap, which is suitable for working pressures | 
up to 200 Ib. per square inch, is of cast iron, and | 
the internal parts of phosphor-bronze. The maxi- | 
mum discharge at 200 Ib. pressure is stated to be | 
32 Ib. of water per minute. 

The cult of the stepless variable-speed drive fot | 
machine tools continues to find new adherents, and | 
for many purposes the individual motor drive is con- | 
sidered to be preferable to any system of grouping | 
countershaft-driven machines. Where constant- | 
speed motors are used to drive individual machines, | 
however, especially in reorganising the drive in 
existing shops, it frequently happens that the 
motor speeds are not those best suited to the needs 
of the machine, and countershafts may have to be 
retained to give the required speed range. To meet | 
such occasions, while giving the additional advan- | 
tage of stepless regulation, Messrs. E. H. Jones | 
(Machine Tools), Limited, Edgware-road, The Hyde, 
London, N.W.9, have introduced a self-contained | 
motor-drive unit incorporating the “ H-gear.”” The 
principle of this infinitely-variable speed-control 
mechanism is shown diagrammatically in Fig. 69 
on this page, and a view of the complete gear, which 
is exhibited in a number of standard sizes, is given 
in Fig. 68. The “ H-gear” consists of a hardened 
and ground steel ring g, making contact on its inner 
edges with two pairs of cones mounted on parallel | 
splined shafts, e, f, one of which is the driver or input 
shaft, and the other the output shaft. The dia- | 
are fixed to their respective shafts, on which the | 
cones a and 6, which are interconnected, are free 
to slide. The ring may make contact, therefore, 
between the smallest diameter of one pair of cones 
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trouble, and also to ensure the silencing of the 
valve rocker mechanism. The construction of this 
component is very simple. As will be seen from 
the figure, it consists of a screwed stem with a 
spherical seating at one end, into which is fitted a 
double-flatted ball fastened by spinning over the 


edge of the holder. A hole is arilled in the other 
end of the screwed stem to accommodate a felt pad, 
this pad being retained in position by a steel wire 
Circlip. The pad becomes saturated with oil and 


oe forms an oil cushion, lubricating the working surface. | Fic. 70. 
gonally opposite cones ¢ and d, as shown in Fig. 69,| since the 


valve clearance space is filled with oil, 


Three oxygen cutting machines are being exhibited 
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Fias. 68 and 69. “H-Gear” Beit-Driven Unrr ; 
Messrs. E. H. Jones (Macutne Toots), Limtrep. 


Fig.70. 
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Tapret-ApsusTinc Screw; MESSRS. 
| Avromotrve Enarneerrnc Company, LoMrren. 


| tappet noise and wear are reduced to a minimum. | 
The screwed stem is secured on the rocker arm by | to ,4 in. thick. The range of the cutter is extended 
|} a locknut, as shown. 


to -in. thick material by the addition of a two-piece 
|nozzle. The second cutter is suitable for cutting 


to the largest diameter of the other pair, or vice | by Messrs. Hancock and Company (Engineers), | steel from ,4 in. to } in. thick. The two cutters 
versa, the drive being equally maintained at any | Limited, Progress-way, Croydon. The firm have a| follow the same general principles as the earlier 


intermediate position between these extremes. The | 
year is combined in a rigid cast-iron housing which | 
forms the base of the unit shown in Fig. 68, the | 
flange-mounted driving motor being attached to 
one side and a column on the top carrying a long 
change-speed lever connected by a vertical rod 
to the striking gear which actuates the movable 
cones. The output shaft projects from the base 
at the side opposite to that of the motor and | 
carries a belt-pulley, two guide pulleys being 
mounted on short horizontal shafts supported in 
bearings on the back of the column. The unit is 
primarily designed for floor mounting, but is made 


cutting head. 


and rectangles. 


and automatic circle and straight-line 


standard range of twenty-six models, the latest light pattern referred to. Other exhibits shown 
model, which is one of the three shown at the Fair,| by the firm include 55-in. and 36-in. universal 
having been described in ENGINEERING, vol. cxliv, | oxygen-cutting machines, portable straight-line and 
page 307 (1937). This model is known as the Auto circle-cutting models and a joist-cutting machine. 
Simplex machine, and is fitted with an annular| “ Alda” portable welding outfits are also being 
It embodies all the features incor- | shown, together with “ Alda” dissolved-acetylene 
porated in the various standard types, namely, |flarelights. A number of the firm's machines 
operation from a drawing, wooden or soft-metal | have been previously described in our columns, 
template ; ' 
cutting. 


| At one time, the design of factory floors was 


In addition, the machine is fitted with a| frequently given little consideration, but in recent 
rotary head which carries the cutting burner and | years it has become increasingly realised that high 
an electro-magnetic control for the cutting of squares | production rates can only be maintained if the 
Shapes outlined by segments of floor is level, dust-proof and not slippery, while being 


in various sizes and is equally suitable for attach-| circles and straight lines can be cut out without | of adequate strength to withstand the inevitable 


ment direct to the framing of the machine to be 
driven. The speed range available with a constant- 
speed motor is about 6 to 1, but the pulley sizes 
can also be varied to give a wider overall ratio 
between the respective speeds of the motor and 
the machine. 





the use of templates, and with the cut face either 
vertical or at a bevel up to 45 deg., by using the 
burner of the rotary head. With the switchgear 
provided, it is unnecessary to stop the cut when| anchor steel plates shown by Messrs. Stelcon 
changing from the rotary to the straight move-| (Industrial Floors), Limited, Clifford’s Inn, London, 
ment, or vice versed. 


Of the other two machines 


dumping of heavy weights, and the continuous 
traffic to which it is normally subjected. These 
| desiderata are claimed to be fully met by the Stelcon 





| E.C.4. These plates are specially intended for 


The exhibits of Messrs. Automotive Engineering | Shown, one, known as the Circaline portable auto- | industrial floors subjected to particularly heavy 


Company, Limited, 104, The Green, Twickenham, | matic for straight-line and circular cutting, was | 
Middlesex, consist of automobile accessories and| described in ENGINEERING, vol. cxl, page 270| 
components. They include examples of B.H.B. | (1935), and the other is a direct cutting and profiling | 





pistons, which are used by a number of the leading | 
car makers. These pistons, which are die-cast, 
are provided with internal inclinec struts connecting 
the crown to the gudgeon-pin bosses, by which the | 
load is transmitted directly from the crown to the | 
pin, and a split skirt to enable close clearances to be 
employed. Other exhibits are examples of the | 


well-known Seeger Circlip, Hardinge collets and | 
feed fingers, gravity die castings in aluminium | 
alloys, and a ball-end tappet-adjusting screw. The 
latter exhibit is illustrated in Fig. 70, on this page. | 
Modern high-efficiency engines with overhead valve 
gear are particularly liable to develop tappet troubles | 
owing to the rapid wear of the rocker and valve, and 
the tappet shown is designed to overcome this | 


machine with a cutting area of 24 in. by 18 in. The 
latter machine is fitted with a dual electric tracer 
operating direct from a drawing blue print, or 
template. 

Some little time ago, Messrs. The British Oxygen 
Company, Limited, Thames House, Millbank, 


S.W.1, developed light-pattern oxygen cutters for | 
the use of sheet-metal workers whose cutting require- | 


ments did not exceed a thickness of }in. Following 
on the success of these cutters, a demand arose 
for a simple tool to cut very thin sections of metal, 
and this demand was met by the production of two 
new light-pattern cutters, shown at the Fair. The 
first of these is fitted with a special one-piece 
nozzle and is designed for cutting sheet steel up 


traffic. The floor is stated to remain level under 
very heavy wear and tear, saving handling charges 
and the risk of damage through excessive vibration. 
|The design is such that every 3 sq. in. is securely 
anchored to the concrete sub-floor, resulting in a 
dustless all-steel floor with good non-skid qualities. 

Messrs. The Staveley Coal and Iron Company, 
Limited, Hollingwood, near Chesterfield, are showing 
‘a comprehensive selection of their well-known 
products. The exhibits include coal, pig-iron, 
iron pipes of the sand-spun, metal-spun and verti- 
| cally-cast types, together with concrete-lined and 
| bitumen-coated pipes. Examples are also shown 
of Staveley flexible joints of both the bolt and 
\clamp types, together with the Baxter pre-cast 
lead joint. Chemicals and by-products exhibited 
include salt, tarred slag, dry slag, and bricks and 
tiles 
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Rubber is now used to a very wide extent in 
the engineering industry, and a variety of rubber 
and vulcanite products, including anti-corrosive 
goods for use in the chemical industries, is exhibited 
by Messrs. David Moseley and Sons, Limited, 
Chapel Field Works, Ardwick, Manchester. In 
addition to products of the more familiar type, 
such as hose, flooring, and mats, rollers are shown 
in soft rubber and in black and white vulcanite, 
together with rubber lamp standards. Other 
exhibits include gloves and gauntlets, and ebonite 
in the form of sheets, rods, pipes, branches and 
pumps. A typical ebonite pump, made by this 
firm, was described in ENGINEERING, vol. cxxxix, 
page 504 (1935). 

(To be continued.) 








THE ENGINEERING OUTLOOK. 
VI.—ELEorrRicaL ENGINEERING—THE LIGHT 
InDUSTRY—(continued). 
(Concluded from page 187.) 
Telegraph and Telephone Apparatus.—The year 


1937 was a record one for manufacturers of tele- 
phones and most other apparatus for electrical 





communications. A total of 440,000 new tele- 


TABLE VI.—EXPORTS OF TELEGRAPH AND ) TELEPHONE APPARATUS. 


to the existing network, in the form of 100 new 
trunk cables. So great has been the demand for 
increased trunk facilities that not only has the 
mileage of new cables installed constituted a 
record, but in addition, every effort has been made 


Taste V.—Monthly Index uh Cable Traffic Activity 











(1929 = 100). 
1981. | 19382. | 1933. | 1984. | 1995. 1936. | 1987. 
' i 
January ..| 76-3 | 73-4 | 69-9 | 71*8 | 73-2 | 71-2 | 85-8 
February 81-2 | 82-9 | 71-7 | 74-7 | 74-4 | 73-3 | 84-6 
March 79-6 | 77-8 | 70-4 | 72-8 | 76-2 | 76-0 | 90-6 
April 74-5 | 71-4 | 71-8 | 71-6 | 74-6 | 71-6 | 83-7 
May 68-8 | 67-7. | 70°7 | 73-1 | 72:5 | 67-6 | 78-6 
June 66-6 | 64-7. | 70-1 | 70-1 | 70-2 | 70-3 | 73-5 
July 64-7 63-2 | 67-5 | 68-9 | 66-7 | 70-3 | 73-4 
August ..| 61-8 | 69-6 | 65-9 | 70-7 | 67-1 69-1 | 73-0 
September... 73-0 | 71-4 | 67-9 | 70-3 | 75-5 | 70-7 | 72-6 
October ..| 77-8 73-2 | 72-1 | 73-6 | 78-8 | 75-9 | 76-5 
November | 79-0 | 73-0 | 71-8 | 71:3 | 72-7 | 80-5 | 72-5 
December ..| 83-6 | 78-8 | 76-7 80-7 | 80-1 | 96-4 | 82-5 
i | ; } 











Source: Messrs. Cables and Wireless, Limited. 
to obtain more speech channels in some of the 
older cables. Following the successful results 
obtained with the 12-channel carrier system between 
Bristol and Plymouth, it was announced that the 
main long-distance trunk network of the country 
would be planned on this system. The total value 
of contracts placed by the Post Office in 1937 





end of September, 394 conversions were effected, 
bringing the total number of automatic exchanges 
up to 2,349. Provision is now being made for the 
automatic registration on the subscriber’s meter of 
all automatically completed calls up to the value of 
4d., and where this system is in force it permits 
dialling over a very much wider area than was 
formerly possible. 

Telegraph traffic which gained a new lease of 
life in 1935 when the rates were reduced, continued 
to grow, and with the addition of a further number 
of multi-channel voice-frequency systems, in which 
up to 18 telegraph channels can be worked on 
each circuit, the total number of telegraph com- 
munication channels has been increased to 
1,220. 

In the field of overseas communication, however, 
traffic appears to have been declining since March, 
as indicated by the monthly index figures pub- 
lished by Messrs. Cables and Wireless, Limited, 
shown in Table V. Towards the end of the year, 
however, there were signs of recovery and the 
December figure was the highest since April. It 
should be noted, however, that the December 
figures normally show a very considerable rise, 
which in past years has been succeeded by an equally 
large fall in January. 


(VALUE £000’s.) 
































: ‘ Per Per \ Per | 
Country. | 1930. 1931. 1932. 1933. | 1934. aa 1935. om... | 1936. coms, | | 1987.* | aa 
} | 
er, pT a Ce ret | ma 9 ————||-- - . 4 rte > — 7 
United Kingdom .. | 1,551 | 1,195 | 1,074 ] 1,108 34-0 1,722 | 38-8 \ 1,765 | 39-7 i} 2,117 38-2 
Germany .. -. | 1,820 1,782 1, 420 991 30-1 1,150 =| 26-0 1 "251 | 28-1 1,460 26-3 
um - | 88' 759t | 348 i} 411 } 12-6 555 12-5 | 12-1 } 718 | 13-0 
U States } 1,262 430 +4 | 228 | 290 | 8-9 430 9°7 $08 1l+1 767 13°8 
France “A vit 112 214 | 123 149 i 155 | 4-8 320 7+2 63 1-4 111 2-0 
Sweden. ae 866 840 | 377 | 242 i 314 9-6 258 | 5°8 338 7-6 872 6:7 
Total | 6500 «=«||~=—s&,270 ] 3,467 ! 3,042 \ 3,262 100-0 al 4,435 | 100-0 4450 | 100-0 5,545 | 100-0 
| 
° Estimated « on basis of 9 months for the United States, 11 months for Germany and Sweden, ‘and - 10 10 months for Belgium and France. "ng Includes wireless apparatus. 
TABLE VII.—EXPORTS OF INCANDESCENT-LAMP BULBS. (VALUE £000’s.) 
etna Esc @uekolies aaeee fre eh [lees agidt haut odo) soba ihe SZ. Sear to Tig Sats fi pes 
Country. 1930. i 1931. 1982. } 1983. 1934 aaa. } 1986.4 sent, || 2986. | beuki 1087:° ||) coms 
] | ; | fibiver pe oild 3 MCR S toil 
es —_ ae a _ a sneer eae Th =, _ a a } 
Netherlandst 1,896 | 1,181 861 1,034 | 894 25-6 312 23-8 718 20-2 813 20° 
‘ as 1,739 | 1,140 7 774 | 745 21-4 7 232 | 741 20-9 785 22°4 
United om 689 —Csid 343 375 427) 508 14-6 571 16-7 596s} 16-8 654 16°7 
Japan on 541 643 819 620 529 15-2 448i 18-2 575 16-2 652 16-6 
seeeery 460 342 281 337 428 12-3 $70 10-38 467 | 13-2 437 11-2 
United 304 199 164 149 193 5°5 217 6-4 266 | 75 301 7°7 
Austriag .. 532 445 191 200 188 5-4 5-9 | 186 | 5-2 179 | 4°6 
Total | 6,061 | 4,296 | 3.479 8,541 3,485 100-0 3,410 100-0 | 3,549 100-0 3,911 | 100-0 
| | 






































° Estimated on on basis of 9 months for ths United States, 11 months for Germany and the Netherlands, 10 months for Japan and —- and 6 months for Hungary. 


+ Hungarian exports are converted into sterling at the free rate of exchange. 


~ Metal-filament only. 


§ Includes also other moun 


glasses for electrical luminous effects. 































































































TABLE VI U. —EXPORTS OF BATTERIES AND ACCUMULATORS. __(£000" 8.) 
a aa , rae a dhe 
|] p | A > 
1930, || esi. || 1988 ross, |! 084. ne Re” ay a | i nose, | EE |} 1987 | at 
i} | | || u |e 
-_—-- —| ——— || ———_ |__| —_____ | | |__——— |_—_—_—!— 
Batteries only— i} i I} 
United States ..| 1,037 | 75 |} = oe! a8 |} 476] sO Ha ee 0 oe] az 56-9 
United Kingdom 163 | 127 || 179 205 192 23-4 177, | 20-1 183 18-2 192 | 17-4 
Germany... 664 401 || «S288 179 151 18-6 167 18-7 | 202 20-1 23 | 25-7 
Total batteries. . 1,864 1,898 1,104 865 819 100-0 = || 885 100-0 || 1,005 100-0 1,102 | 100-0 
Accumulators only— | } 
United Kingdom 728 577 463 \ 517 | 525 44-2 505 =| 0 40-7 565 | | 48-2 597 33-2 
United States ..| 639 || 477 304} 284 315 26-6 342 27-6 365 27-9 | 781 | «434 
Germany... 416 405 500 || aks, 189 16-0 19-6 257. | = 19-7 2300 | 161 
Badetieg 296 234 179 || 188 || «156 13-2 150 12-1 120 , 2 129, | 78 
Total accumulators 2,079 1,693 1,446 1,181 | 1,185 100-0 1,240 100-0 1,307 | 100-0 || 1,706 |. 100-0 
' i 
* Estimated on basis of 9 months for the United States, 11 months for Germany, and 10 months for France. 
TABLE Ix —EXPORTS OF METERS | AND INSTRUMENTS. (£000’s.) 
aah a WAS ; ry Sloth ster praganctheaa ant ieee 
| roe: test. | | 1982 | 1933. | 1934. | cxnt, 108s. |) Ot | 1996. | cent 1937," fang 
| | | 
-—————_————_ | {|} — —_--—-— || ——---- - ed nan —t- samnesieed Kenmmeneneumenant — 
Germany... | 1,949 || 1,804 } 1,762 ais} age7 | 505 1,583 | | 60-4 1,722 53-6 4791 | BLT 
Switserland .. |. 788 718 609 me | 77 27-8 734 24-8 627 19-5 613 17-7 
United States 651 || 481 304 | 8 || 297 10-8 391 12-9 443 138 6 |} «= 620 | 
United Kinglom -:| 361 || 312 | | A A a Ja, | Ce 
Total | 8,749 || 3,815 3,052 } 2,628 | 2,767. | 100-0 3,034 100-0 3,215 | 100-0 3,462 100-0 
| | | | 














* Estimated on basis of 9 months for the United States, and 11 months for Germany and Switzerland. 


phones were installed, compared with 416,000 in 
the previous year and 350,000 in 1935. This 

t the total number of telephones installed 
at the end of the year to nearly 3,000,000. Exten- 
sions to the trunk system were also greater than 
in 1936, and 533,000 miles of single wire were added 





exchanges to the automatic system and, up till the 


amounted to £10 millions, an increase of £3-7 millions 
or 59 per cent. compared with the previous year. 
Of this total only about £3,000 was spent on material 
of foreign manufacture. 


During 1937 there was a substantial improve- 


ment in the demand for submarine cables, and the 
new company, Messrs, Submarine Cables, Limited, 
the amalgamation of the submarine cable interests 


Progress was also made in the conversion of | of Messrs. Siemens Brothers and Company, Limited, 





and of Messrs. The Telegraph Construction and 
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Maintenance Company, Limited, was well employed. 
Work was in hand during the year in laying two 
cables across the North Sea to Holland; .a cable 
across the Cook Strait between the North and South 
Islands of New Zealand ; a fourth across the Irish 
Channel; and two further cables across the North 
Channel to link the Scottish and Northern Ireland 
telephone circuits. There was a satisfactory expan- 
sion in British exports of telephone and telegraph 
equipment, the increase being from 1,765,000/. in 
1936 to 2,117,000/. in 1937. Great Britain continued 
to occupy the leading position, though the British 
share of the total exports of the countries shown in 
Table VI, on the previous page, fell from 39-7 per 
cent. to 38-2 per cent., mainly on account of 
substantially increased exports from the United 
States. 

During the year Messrs. Standard Telephones and 
Cables, Limited, seeured a very important contract 
from the Soviet Government for equipping tele- 
phone and telegraph lines from Moscow across the 
U.S.S.R. te Khabarovsk, near the Manchurian 
border. The total distance involved is 5,300 miles, 
and it is claimed that this will be the world’s longest 
complete communication system. On reference to 
Table I, on page 186, ante, it will be seen that 
telegraph and telephone apparatus showed the 
largest increase in output between 1934 and 1935 of 
all the principal groups in the electrical engineering 
industry, with the exception of insulated wire and 
cable. The increase was one of 45 per cent., from 
3,928,000/. to 5,685,0001. 
not available, there is no doubt that a very rapid 
rate of progress has been maintained and this section 
of the industry would appear to have the best pros- 
pects for the immediate future. 

Incandescent Lamps. 
lamp bulbs continued to expand in 1935, the latest 
year for which figures are available, the output in 
that year amounting to 3,347,0001., compared with 
3,009,0001. in 1934. Though output figures are 
not available, the expansion of production appears 
to have continued up till the end of 1937. As shown 
in Table VII, Great Britain occupies third place 
in the export of electric-lamp bulbs, British exports 
being exceeded only by those of Holland and 
Germany. There is little change in the British 
share of total exports between 1936 and 1937, but 
Germany increased her share of total exports mainly 
at the expense of Austria and Hungary. Japanese 
exports showed only a slight increase relative to the 
total. 

Batteries and Accumulators.—Table I, on page 186, 
ante, shows that the output of primary batteries, in 
which there had been a steady expansion between 
1930 and 1934, declined to 3,480,0001. in 1935 com- 
pared with 3,661,000/. in 1934. It is, however, 
unfortunate that figures are not available for the 
volume of output since, owing to the growth of 
competition, battery prices were severely cut by the 
principal manufacturers in 1935, and it is probable 
that the volume of output continued to expand in 
that year. There are in fact indications that this 
expansion continued up till the end of 1937, though 
at a very much reduced rate. The principal demand 
for dry batteries, of course, comes from the wireless 
industry, and this demand has undoubtedly been 
affected by the growth in popularity of the all- 
mains set. Nevertheless, the effect of the intro- 
duction of the all-mains set on battery consumption 
is commonly very much exaggerated. 

The Association of Radio Battery Manufacturers, 
formed in 1935 to put a stop to the price-cutting 
which was then prevalent, fixed standard prices 
and maintained them until December, 1937. In 
that month, however, an outside firm, Messrs. 
Vidor, Limited, announced a reduction of 33} per 
cent. in prices. The Association replied by intro 
ducing a 120-volt battery to retail at 4s. 9d., with 
the object of placing in the hands of retailers sub- 
scribing to the principles of the Association a 
weapon with which to fight competition from 
non-members. This new battery is stamped with 
the initials of the Association and is thus a joint 
reply to outside competition. In December, 1937, 
Messrs. The General Electric Company, Limited, 
withdrew from membership of the Association, which 
now comprises Messrs. Britannia Batteries, Chloride 
Electrical Storage, the Ever Ready Comipany, Old- 


‘hams, Siemens Brothers, Efandem, Faller, Gros- 
venor, Hellesens, Lissens, and C.A.V. 

The production of accumulators also declined by 
value im 1935 to 2,708,0001., compared with 
2,787,0001. in 1034. As regards subsequent years, 
while. the output of certain classes of accumulators, 
notably of small accumulators for wireless sets and 
of large stationary accumulators used in private 
electric-lighting plants, has probably declined, the 
demand for motor-vehicle accumulators has con- 
tinued to expand, and the total output of accumu- 
lators in 1937 was probably slightly higher than 
in 1935. 

International exports of batteries and accumu- 
lators are shown in Table VIII, page 203. In the 
case of batteries, while British exports increased in 
absolute value, both Great Britain and the United 
States lost ground to Germany, whose share of the 
total exports of the three countries increased from 
20-1 per cent. in 1936 to 25-7 per cent. in 1937. 
In the case of accumulators, British exports in- 
creased only slightly, while those of the United 
States were more than double the 1936 figure. Great 
Britain therefore fell to second place, the British 
share of total exports declining from 43-2 per cent. 
in 1936 to 33-2 per cent, in 1937. 

Meters and Instruments.—International exports of 
meters and instruments are shown in Table IX, 
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page 203. British exports do not constitute an 
important proportion of the total trade and declined | 
from 13-1 per cent. of the total for the countries | 


Though later figures cation n in 1936 to 12-7 per cent. in 1937. } 








LABOUR NOTES. 


At a meeting in York on Wednesday last week, 





Confederation of Shipbuilding and Engineering Unions 
accepted the settlement reached at the conference with 
the Shipbuilding Employers’ Federation on February 4. 
Under the settlement, shipbuilding time workers are 
to receive an advance of 2s, per week—4 per cent. in 
the case of piece-workers—the first payments of the 
advance to be made this week. An agreement has also 
been reached between the shipbuilding employers and 
the shipyard unions providing that, in future, the 
wages of apprentices, and of boys and youths under 
21 years of age, will fluctuate at the same time as 
national fluctuations in the wages of adult employees. 
Under this arrangement boys and youths will this week 
receive an advance amounting to Is. if 18 years of age 
or over, or 6d. if below that age. In the case of time- 
working apprentices, the advance will be 6d. in the 


apprenticeships. Piece-working apprentices will receive 
an advance of 4 per cent. on their earnings. The 
agreement will not apply to indentured apprentices, 
but the employers have undertaken that imdentured 
apprentices will not be treated less favourably ; it is 
anticipated, indeed, that they will, as a rule, receive 
the same advances as are conceded to the others. 


The employers and the unions have also reached an 
agreement on the subject of holidays with pay. The 
arrangement provides that employees in shipbuilding 
and ship-repairing establishments, whether time- 
workers or piece-workers, shall be credited each week 
with an amount equal to one-fiftieth of their plain time 
rates for hours actually worked with a maximum in 
any one week of one-fiftieth of thé time rate. Where 
less than 47 hours are worked proportionate amounts 
will be credited towards the holiday payments. The 
total amount accumulated by each employee during 
the year will be paid out immediately before the recog- 
nised summer holiday period. Special arrangements 
have been agreed to as a temporary measure for higher 
credits during the next five months, so as to increase 
the amounts payable at the 1938 holiday period. 
These holiday payments are, of course, additional to 
the 2s. money wages increase and, under the agreement 
reached for crediting one-fiftieth of the plain time rate 
for hours worked, obviously amount to an additional 
advance of 2} per cent. on the time rate. The detailed 
arrangements for the operation of the holidays scheme 
and certain other questions which the unions have 
raised with the employers, are to be the subjects of a 
further joint discussion at an early date. 





Writing. in the latest issue of the Trade Report of the 
United Patternmakers’ dempaintion i pre, Findlay, ‘es 
ral secretary, says: “ number of our members 
Sasanpiged is 349° this month—20 more than last 
month, This is rather different from what I expected. 
We usually get an improvement on the turn of the 
year. It may be that the explanation lies inthe 





FE. 25, 1938. 





shortage of material. Whatever it is, however, we are 
grateful that for the past two years the number of 
members not working and available for work has been 
less than 2} per cent. ; so we may be forgiven for con- 
sidering ourselves quite comfortably placed for facing 
the future. Another hopeful sign is the increase of 
membership ; 682 is probably the third largest increase 
in our history.”” The total membership is now 11,380. 





The Ministry of Labour Gazette states that among 
persons between the ages of 16 and 64 insured under 
the general scheme of unemployment insurance, inclu- 
ding the special scheme for the banking and insurance 
industries, the percentage unemployed in Great Britain 
and Northern Ireland at January 17 was 13-3, as 
compared with 12-2 at December 13, 1937. Among 
persons within the agricultural scheme, the percentages 
were 9 at January 17, and 8-3 at December 13, 1937. 
For the two schemes combined the percentage for 
January 17 was 13-1, as compared with 12 for 
December 13, 1937. On a comparable basis, there 
was an increase at January 17, as compared with 
January 25, 1937, of about 1-4 in the percentage 
unemployed among persons within the general scheme. 
and of about 4-2 among persons. within the agricul- 
tural scheme. For the two schemes combined the 
percentage rose by about 1-4 between these two dates. 


At January 17 there were, excluding persons nor- 
mally in casual employment, 1,418,695 persons on 
the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 135,091 
more than at December 13, 1937. On a comparable 
basis, there was an increase of about 21,000, as com- 
pared with January 25, 1937. The total increase 
between December 13, 1937, and January 17 included 
34,047 boys and girls, a large number of whom had 
registered for employment on reaching the school- 
leaving age at the end of the December term. There 
were registered as unemployed in Great Britain, 345,134 


| persons who were on short time or otherwise tempo- 


rarily suspended from work. This was 20,355 more 
than at December 13, 1937. On a comparable basis, 
there was an increase of about 172,000, as compared 
with January 25, 1937. Of unemployed persons nor- 
mally in casual employment there were, on the registers 
in Great Britain, 63,778. This was 6,754 more than at 
December 13, 1937. On a comparable basis, there 
was an increase of about 2,000, as compared with 
January 25, 1937. 


The total of 1,827,607 persons on the registers at 
January 17 included 1,039,683 persons with claims 
admitted for insurance benefit, 560,863 persons with 
applications authorised for unemployment allowances, 
58,945 persons with applications for benefit or allow- 
ances under consideration, and 168,116 other persons 
of whom 48,158 were under 16 years of age. 


The changes in rates of wages reported to have 
come into operation in January, resulted in an increase 
of over 82,000/. in the weekly full-time wages of about 
910,000 workpeople. The decreases reported affected 
only 300 workpeople. The principal classes of work- 
people affected by increases were coal miners in several 
districts in the Midlands and in Scotland ; workpeople 
engaged in textile bleaching, dyeing and finishing ; 
seamen; some groups of railway employees; men 
employed by civil-engineering and public-works con- 
tractors ; woollen trade operatives in the South of 
Scotland ; house painters in Scotland ; blast-furnace- 
men in a number of districts ; tin-box makers in Great 
Britain ; workers employed in a large section of the 
heavy chemical industry ; adult workpeople engaged in 
milk distribution in England and Wales ; and manual 
workers employed in the non-trading departments ef 
local authorities in various districts. 


The number of trade disputes involving stoppages 
of work, reported to the Department as beginning in 
January, was 62. In addition, 10 disputes which began 
before January were still in progress at the beginning 
of that month. The number of workpeople involved 
in these 72 disputes, including workpeople thrown out 
of work at the establishments where the disputes 
occurred, was about 26,000, and the aggregate duration 
of the disputes in January is estimated at about 
103,000 working days. 

The writer of the leading editorial note in Man and 
Metal, the journal of the Iron and Steel Trades Con- 
federation, states that the membership of the organisa- 
tion has more than doubled itself in the past five or 
six years and is now approaching the 100,000 mark. 
“Tf,” he goes on to say, “ we are to hold the ground 
we have won and the concessions we have obtained 
over the past few years, it will be essential to maintain 
something approximating to the nt state of 
organisation in the . But there. is still-room for 
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improvement, and particularly in respect of the position 
of competing unions. While there is no desire to dis- 
regard the claims of other unions who hold some 
inherited stake in the industry, it is difficult for anyone 
desirous of seeing the trade union movement organise | 
on a sound and intelligent basis to resist the conclusion 
that in such a compact industry as the productive side 
of the iron and steel trade, with its borders compara- 
tively easy to define, one union can function more 
effectively than three or four. We shall never get 
trade-union organisation on a common-sense basis 
until this principle is recognised and given effect to.” 


An article in the Monthly Letter of the Royal Bank of | £1) 


Canada for February examines the employment situa- 
tion in the Dominion and comes to the conclusion that 
in recent months employment has been at an excep- 
tionally high leyel. At the same time, the number on 
relief has been high. The writer of a second article 
examines this situation in relation to the statistics 
put out by the National Employment Commission, 
and shows that in the past there has been too much 
tendency to confuse the two issues. It is suggested 
that the National Employment Commission should 
constantly study the Ie of the effective utilisation 
of the man-power of a. 


The report of the Departmental Committee appointed 
by the Home Office to consider certain questions 
arising in the administration of the Workmen’s Com- 
pensation Acts has now been issued. It is a lengthy 
document. running to 113 pages, the committee’s main 
conclusions occupying no fewer than six of them. So 
many points are dealt with-that it would be unfair to 
the Committee’s work as a whole—which has been 
excellent—to make a selection; the complete report 
will have to be studied in order to appreciate its true 
value. 





Industrial and Labour Information states that an 
Order was issued by the French Ministry of Labour 
on December 17 last applying a Decree of October 26, 
1936, determining the methods of application of the 
40-hour week of June 21, 1936, to the metallurgical and 
metal industries. Under the Order a factory 
torate is authorised to allow overtime up to a maximum 
of 100 hours a year, and one hour a day for the recovery 
of time Jest in the slack season, until the issue of a new 
order. 





The authorisation covers the following industries, viz., 
adjustment of rollers and bearings; manufacture of 
cycles, motorcycles and spare ; construction of 
wireless apparatus and mani of spare parts 
and accessories; manufacture of wi valyes ; 
manufacture of electric batteries; mannfacture of 
heating atus and kitchen stoves; manufacture 
of electric — apparatus ; metallic box mannfac- 
ture; manufacture of photographic apegeee ; the 
wateh- making industry ; pn ag 
for the beetroot industry ; roll and block eutting for 
the textile industry ; manufacture of perambulators 
é accumulators ; 


tools ; 
ted bends for 


sheet-metel pipes and 
manufacture 


corruga’ 
apparatus ; manufacture of fishhooks ; 
clasps. 


A Ministerial Order dealing with the manufacture, 
mixing and packing of tetraethy! lead and its solutions, 
has been issued by the Polish Ministry of Social Welfare 
and Industry and Commerce. The Order 
the handling of the products, and prohibits, among 
other matters, the employment of women and children, 
ard even their presence in workshops, where these 
products are manufactured. 


In the weekly organ of the International Labour 
Office at Geneva, it is stated that in the conference 
with Trade Unions of the Soviet Union on the subject 
of amalgamation, the representatives of the Russian 
delegation proposed that the International Federation 
of Trade Unions should comvene an extraordinary 
congress in order to strengthen the unity of the trade 
union movement; that the Federation should have 
three presidents, of whom one should be a representa- 
tive of the Soviet trade unions ; that presidents should 
take the chair in turn at meetings of the executive 
committee ; that one of the general secretaries should 
be a representative of the Soviet trade unions; and 
that the Soviet trade unions, in assuming the immense 
financial commitments which arise from the statutes 
(5,280,000 French francs), should receive a guarantee 
that the money paid by them would not be used for 
prapeguade against the Soviet. Union and the Soviet 

union movement. The delegation of the Inter- 


national Federation of Trade Ur nions, in a stated 
that it had no objection to certain of the Russian 
conditions and proposals, but made reservations on 
several other points. dibs 

The executive committee of the International 
Federation, after considering the report of its delegates, 
adopted the following resolution :—The executive of 
the International Federation of Trade Unions, having 
heard and discussed the report of the delegation sent 
to Moscow in execution of the decision of the 1936 
International Trade Union Congress held in London, 
noted that, instead of a regular application for afhiia- 
tion of the Russian trade unions, which would imply 

the necessary assurances, it had before it a fom ol 
of conditions which are to be fulfilled before any actual 
application for affiliation is made to the I.F.T.U. The 
Executive regarded the ac of these conditions 
as im ible and decided to submit the whole question 
to affiliated national centres, in view of the General 
Council meeting in Oslo. The executive will propose 
to the General Council the rejection of the conditions 
put forward. It decided to ask affiliated organisations 
to make known to the I.F.T.U. their views on this 
question, if they so desire, asd urges them to let the 
I.F.T.U. have any observatians in good time for their 
consideration by the meeting of the I.F.T.U. executive 
to be held on March 16 and 17. 





LETTER TO THE EDITOR. 





INDUSTRIAL APPLICATIONS 
THE PHYSICAL PROPERTIES OF | 
GRAPHITE. 

To THe Epiror or ENGINEERING. 

Srr,—Letters have reached me expressing surprise 

at the extent of the increased power- output in the 

engine test represented by Fig. 9, on page 143 of your 
issue of Teisbue 11, 1988. The increase was equally 
surprising to me, since it could not be wholly explained 
by the reduction of piston friction. In addition to 
the graphoid surface which had been developed on the 
cylinder walls, however, it will be recalled that the 
inner surface of the cylinder head had a sufficiently 
thick coat of graphite deposited on it to admit of 
burnishing. It would appear that this burnished 
surface was responsible for a considerable part of the 
increased out’ At the conclusion of the test in 
question, the of the cylinder block was removed 
and its inner surface sand-blasted. It was replaced 
without changing the engine setting, and a further 
test was run i exactly the same conditions as in 
the previous tests. The power curve flattened out 
at the end of 18 minutes from a cold start at a horse- 
power of 14-1. This, it will be observed, is very close 
to the initial results recorded in the lower graph in 
Fig. 9, and indicates that whatever caused the increase 
in caatant has been largely removed. 
is was confirmed by treating the 
surface of the head of a high-speed overhead-valve 
engine with a water solution of Aquadag and 

burnishing the film produced. This engine gave a 


_| marked improvement in subsequent road tests. On 


the other hand, the head of a side-valve engine in a 
family” car ‘similarly treated produced no notice- 
oe vement in road performance. It would 
refore, that in some engines the performance 
ao be substantially improved by this treatment, 
while other engines are influenced by it to a less extent. 
Yours faithfully, 
A. H. Stvarrt. 


London, E.17. 
February 17, 1938. 








PorTABLE Ain CONDITIONER.—The drawbacks of too 
dry an atmosphere in places where artificial heating is 
employed have become increasingly recognised both as 
regands working conditions for human beings and for the 
storage of goods such as tobacco, &c, Messrs. Ozonair 
Limited, Ozonair House, St, Leonard-street, London, 
8.W.1, have accordingly developed a portable humidifier 
which enables the air in the space concerned to be 
conditioned to the degree nec y to check undesirable 
evaporation. The humidifier consists of a neat cabinet 
the base of which forms a water bath. The edges of a 
number of sheets of corrugated absorbent material 
suspended vertically dip into the water and draw it 
up by capillary action, to be evaporated and passed 
into the room by the air stream from a small fan mounted 
on the back of the cabinet. The sheets are renewable and 
require replacement, on the average, at intervals of about 
four months. The cabinet is made in two sizes, the smaller 
of which will evaporate 10 oz. of water per hour when the 
| pa apes of the air is 70 deg. F. and the humidity 
recent, At this rate the water supply will last about 
ours before renewal is necessary, and the current 
ships ion for the fan is 25 watts. This size is suitable 
for a room of up to 3,000 cub. ft. in volume, while the 
larger size wil] deal with the air in one of three times that 





volume. The airis purified at the same time as it is | 
humidified, as smuts and other solid particles are retained. 





ARTICULATED DIESEL - ELECTRIC 
TRAINS. FOR THE CEYLON 
GOVERNMENT RAILWAY. 


Ir is to be presumed that experience with the Diesel- 
electric shunting engine, which has figured for some 
time in the list of locomotives of the Ceylon Govern- 
ment Railway, has been so satisfactory that the exten- 
sion of this form of traction to passenger services on 
the island is considered desirable. However that may 
be, three four-coach articulated Diesel-electric trains 
have been recently supplied to the railway, the design 
being, we understand, due to collaboration between 
the Crown Agents for the Colonies, 4, Millbank, West- 
minster, S.W.1, and the mechanical engineer of the 
re Government Railway, Mr. W. A. Smyth, 

Mech.E. The trains, which are illustrated in 
Figs. 1 to 8, on pages 206 and 210, were constructed 
wholly by Messrs. The English Electric Company, 
Limited, the engines being manufactured at the firm’s 
Rugby works, the electrical equipment at its Bradford 
works, and the coach bodies a ere at its Preston 
works, the final testing being carried out on the 
company’s test track at — Heng The coaches 
were shipped in a completely assembled condition in 
order to reduce the amount of work required in 
preparing the trains for service. In this connection it 
may be noted that the normal train is made up ot 











two power coaches, which are identical and therefore 


interchangeable, and two trailer coaches which, owing 
|to differences in the passenger accommodation and 


| electrical connections, are not interchangeable. At 
| the same time, if it is desired to operate the train as a 


OF | three-coach unit, one of the trailers may be removed 


and the two power coaches may be coupled to the 
| other. 

The railway system is based on Colombo, whence 
radiate a main inland line with numerous branches, a 
northern coastal line to Puttalam, and another coastal 
line to Matara, at the extreme south of the island. 
It is over this southern line that the trains will primarily 
be worked, and a maximum speed limit of 45 m.p.h. 
is im posed on it, although the design permits of a speed 
of 55 m.p.h. on a level tangent track when fully loaded. 
The area immediately round Colombo has a number of 
closely spaced suburban stations. The general appear- 
ance of the train may be gathered from Fig... 1. 
Running on-a 5-ft. 6-in. gauge the maximum width is 
9 ft. 10 in. and the loaded weight with the full com- 
plement of 300 passengers is 116 tons. The total 
length over the buffers is 206 ft. 6-in. Streamlining 
has been carried as far as possible and the body panels 
are extended as a skirt over the bogies, &e. The 
gaps between the coaches are filled in with bellows 
connections, and the fronts of the power coaches are 
faired away, as is, perhaps, most clearly the view 
of the c mplete train given in Fig. 1. The illustra 
tion of the underframe, Fig. 7, page 210, gives a good 
idea of its construction. With the main girders of 
the well type very rigidly braced and having canti- 
lever brackets, the whole is of welded steel, the outer 
sections being also welded to the frame. The body 
framing is of pressed-steel sections, to which are 
welded panels of copper-bearing steel to reduce 
corrosion. 

The bogies are also all-welded, one of the power 
bogies being illustrated in Fig. 8, page 210. The 
wheels are of the solid-disc type, 34 in. in diameter 
on the tread, and are pressed on to the axles, which 
run in Skefko roller bearings. Clasp-type brakes 
are fitted to all wheels, and lubrication to all working 
parts is effected by grease-gun nipples. All the five 


| bogies are of generally similar design, but the two 
| power bogies, viz., one at each end of the train, 


carry a four-pole series-wound, nose-suspended motor 
mounted on each axle, which it drives through single- 


| reduction spur gears of carbon-chrome steel enclosed 


in a steel gear-case and grease-lubricated. There are 
thus four motors to the train, the one-hour rating of 
each ‘being 112 h.p. Roller bearings are fitted to the 
armatures and the suspension bearings are provided 
with special bronze bushes lined with white metal. Air 
drawn through a louvred inlet in the coach-body’ is 
directed over the motors by steel ducts with bellows 
connections to allow for movement of the bogie. The 
automatic couplings, seen in Fig. 1, are only made use 
of when two trains are required to run as a single 
unit. 

Each power coach contains a generator driven by a 
six-cylinder direct-injection Diese] engine of the single- 
acting four-stroke cycle type. Three sectional views 
of one of the engines are given in Figs. 4, 5and #, on page 
210, the generator and exciter be ing indicated in Fig. 4. 
The cylinders are 6 in. bore by 8 in. stroke, and the 
engine is set to develop a continuous output of 180 h.p. 
at 1,350 r.p.m., though it is capable of developing 
200 b h.p. when run at 1,500 t.p.m It will be seen 
from Fig. 4 that the whole set is supported on three 
{oe viz., @ single spherica] bearing at the left- 


and and a = of iment bearings at the right-hand 
the generator. 


lin line wit The engine bedplate, 
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which is of cast steel and also forms the sump, is 


continued so as to embrace the generator, and the 


trunnions are attached to it. All the pedestals are | which system, in addition 
| to being operated from the 
from engine vibration. The structure seen in way of | engine, has an_ indepen- 
the single pedestal in Fig. 4 is a vibration damper|dent motor-driven pump 


carried on rubber pads so that the coach is insulated 


varried on the end of the heat-treated alloy-steel 
crankshaft. At the other end of the crankshaft, which 
runs in seven bearings, is a flywheel carrying the 
generator ventilating fan and all the drives for the 
engine auxiliarics. The camshaft, of case-hardened 
steel with integral cams, which run in oil baths, is 
driven by a triple-strand chain. The push rods are 
spring-loaded in order to enable very lightly stressed 
valve springs to be used, an arrangement which contri- 
butes to the silent running of the set. Each cylinder 
has a separate cover containing two inlet valves, two 
exhaust valves, a relief valve, and a centrally-placed 
injector. The cylinder construction is best seen in 
Fig. 6. The crankcase is of cast iron and is provided 
at the bottom with large doors through which the 
egpers: connecting rods, main bearing caps, Ac., can 

» withdrawn. ‘The upper part forms the cylinder- 
cooling jackets, the liners being of a special cast iron 
machined all over. The cooling water is circulated 
by engine-driven centrifugal pumps situated high up 
on the crankcase, the discharge first passing into the 
vover space round the injector housing. The pistons 
are of aluminium alloy and the coanecting rods are 


hardened and tempered drop-forge steel. The bearing | 


metal is carried in removable steel shells. 

The fuel control arrangements are of interest. There 
are, normally, three engine speed ranges, viz., 580 
r.p.m., 900 r.p.m., and 1,350 r.p.m., but the train 
speed is varied also by changes in the motor connections 
in & manner to be described later. The fuel pump and 
g vernor unit is driven by a side shaft geared to the 
vamshaft through helical gears. This shaft passes 
through the emergency governor, part of which is just 
visible to the right of Fig. 4. The running governor 
is of the C.A.V.-Bosch variable-speed type in which 
the angular position of the governor control lever sets 
the speed range. To the left of Fig. 4, and shown in 
plan in Fig. 5, is a group of three solenoids, which 
actuate piston valves below them. These valves con- 





| trol the flow of oil from the 








pressure lubricating system, 





for use when starting up. 
The valves, then, admit 
pressure oil to, or open to 
exhaust, t hree pistons lying 
horizontally and having 
their ends bearing on a 
crank, to the shaft of which 
is attached a lever coupled 
by a link to a similar lever 
on the governor. The crank 
is held against the pistons 
by aspring housed ina tube 
a, Fig. 4. The pistons 5, as 
shown in Fig. 5, are limited 
as to amount of travel by an 


erank and governor levers 

are coupled by a further 

link to the fuel-injection timing device d. When any 
one of the solenoids is energised, the pressure oil is 
admitted behind the corresponding piston, which is 
forced out and turns the crank through the angle 
required to set the governor to the required speed 
range. To alter the speed setting, all that is necessary 
is to alter the position of the corresponding stop. In 
Fig. 5 only the top piston is in contact with the 
crank. On changing the speed range, say to that 
determined bythe middle piston, the oi] being exhausted 
from the other two pistons, the crank is pulled against 
the middle piston by the spring and on oil being 
admitted to that piston the crank is again turned to 
set the governor anew. The spring shuts down the 
engine in the event of any of the safety devices coming 
into operation, as all these devices function by breaking 
the solenoid circuits, an exception, however, being the 
emergency governor which acts directly on the fuel 
supply 


e lubricati pressure pump is of the gear type. 





driven by chain from the cra ft, and is immersed 





adjustable stop c and the Fie. 3. 












INTERIOR OF Driver's CaB. 


in the lubricating-oil reservoir at the tlywheel end oi 


the engine sump. It delivers oil at a pressure of 


40 lb. per square inch through an Auto-Klean strainer 
and a radiator cooler to the crankshaft journal; by 
way of cored holes, there being no high-pressure pipes 
in the crankcase. High- ure and low-pressure 
relief valves are fitted on the circuit, the latter being 
set at 20 Ib. per square inch at the entry of the bearing 
system to ensure uniformity. A supply reduced to a 
pressure of 5 lb. per square inch is taken from the 
main discharge for the camshaft and overhead valve 
gear. As the lubricating system is bound up with the 
engine control, reference may here be made to the 
general contro] system. This enables both power units. 
or all four when a double train is being used, to be 
operated by the driver in the front cab. The control 
desk, as wil be seen in Fig. 3, is of the knee-hole type 
with a folding seat for the driver. ‘The engine-starting 
switch is in the knee-hole recess, and manipulation of 
it causes the motor-driven lubricating pump to start 
up on current from a battery. As soon as the oil 





<a st 


ae a rs 


p> Oe, 








acct 0 


engeres 





FEB. 25, 1938. 


ENGINEERING. 





wad 3 








TWO-MOTOR: VARIABLE-SPEED WORM DRIVE. 


CONSTRUCTED BY MESSRS. CROFTS 





(ENGINEERS), LIMITED. BRADFORD. 














pressure rises to 14 lb. per square inch a contactor, 
operated by the oil, closes and the generator, working 
a8 @ motor, starts the engines, a special winding being 
used to effect the change. When these attain the idling 
speed, which is indicated by signal lamps in the cab, 
the oil-pump motor is cut out and the engine is con- 
trolled by a master controller. A push-button switch 
enables one engine only to be started, if required for 
testing, &c. The master controller is fitted with a 
reverse key for determining the direction of travel, 
and has five operating notches, three of which increase 
the speed of the train by increasing the speed of the 
engine through the solenoid gear already described. 
The motors for these speed changes are connected in 
series. The remaining two notches of the controller 
increase the train speed by re-connecting the motors 
in parallel and by shunting the motor fields through 
resistances, respectively. On the return of the con- 
troller handle to any of the first three notches the 
parallel or field-shunt connections are retained, thus 
allowing the train speed to be maintained at a lower 
engine speed. If the lubricating-oil pressure falls 
below a pre-determined minimum the engine is stopped 
automatically, and this occurs if the cooling-water 
level should become too low. A hand-operated lubri- 
cating pump is fitted for emergency use. A lock-up 
altitude device graduated in feet above sea level is 
fitted, its function being to control the maximum 
possible fuel charge per cycle and to prevent the over- 
loading of the engine in the event of loss of power 
from any cylinder. 

The radiator-cooler is situated in the outer wall of 
the engine compartment and is provided with a motor- 
driven thermostatically-controlled fan, which starts up 
when the water temperature exceeds 180 deg. F. or 
the oi temperature exceeds 140 deg. F. and shuts 
down when these temperatures fall to 170 deg. F. and 
130 deg. F., respectively. The air is drawn partly 
through louvres in the wall of the engine compartment 
opposite to the radiator and partly through the generator 
and exciter. A partition across the coach separates 
the engine compartment from the generator compart- 
ment, and the radiator fan thus ensures adequate 
ventilation of both spaces. The generator is a six-pole 
direct-current machine with a separately excited shunt- 
field winding and a series-decom pounding field winding. 
The combined effeet of these windings is to give a 
drooping characteristic. The strength of the shunt 
field is permanently adjusted so that the engine cannot 
be overloaded on any of the running speeds throughout 
the designed range, the continuous rating being 
120 kW, the maximum voltage being 500, and the 
maximum current 600 amperes. The exciter is a 
four-pole shunt-wound machine, and, in addition to its 
primary function of exciting the generator field, it is 
used for charging the battery and supplving current to 
the control apparatus, lighting, and auxiliary machinery. 
The radiator-fan motor is, however, run from the 











generator, and the latter can also be used to charge 
the battery when required. The exciter has a con- 
tinuous rating of 7-5 kW and a normal voltage of 
57. The battery consists of 24 lead-acid Exide 
ironclad cells and has a capacity of 161 ampere-hour.. 
Its chief duty is to supply power to the generator 
when the engine is being started, the generator then 
acting as a series motor. It also supplies the control 
and lighting circuits, &c., when the engine is not 
running. The battery is arranged in two sections in 
the generator compartment, which also houses the 
electrical control panel. 

The performance of the power sets may be gathered 
from the curves given in Fig. 2, opposite, which are 
plotted from the data of the official acceptance tests 
of the engines supervised by the Crown Agents for 
the Colonies. These tests comprised a,continuous run 
of 11} hours, the first eight hours of which were at full 
load of 180 brake horse-power at 1,350 r.p.m., followed 
by one hour at 5 per cent. overload, a quarter of an 
hour at 10 per cent. overload, one hour at three-quarter: 
load, and one hour at halfload. The oil used was Shell 
Diesoline, and the consumption was as shown by the 
curves. The lubricating oil was measured and its 
consumption averaged over the whole 11} hours was 
0-45 pint per hour, equivalent to 0-00285 Ib. per 
brake horse-power hour. 

The engine compartment of the power coaches 
contains a Westinghouse motor-driven reciprocating, 
two-speed exhauster which normally runs at its lower 
8 to maintain the vacuum in the brake system. 
When the brake handle, seen in the background of 
Fig. 3, is moved to the “release” position, the 
exhauster is run 4 to the higher speed to obtain a 
quick release of the brake. Emergency cocks connected 
to the brake system are provided in the passenger 
compartments. A screw-down hand brake operating 
on the wheels of the power bogie is provided in each 
cab. The master controller is fitted with both a 
“dead man’s” handle and pedal, to avoid tiring 
the driver’s hands on a long run. Both have to be 
released to stop the train, such release being followed 
by interruption of the current supply to the traction 
motors, reduction of the engine speed to the idling 
rate, and application of the brakes. A control circuit- 
breaker is mounted on the partition between the cab 
and the engine compartment. In the cab are switches 
for the window wiper, the siren and the headJamp, the 
generator ammeter, vacuum-brake gauge, and a 
Stone-Deuta speed indicator. This latter instrument 
is only fitted to one cab, its place in the other being 
taken by a combined speed indicator and recorder. 
The instruments in the engine room comprise « 
generator voltmeter, exciter ammeter and voltmeter, 
oil-pressure gauge, oi] and water thermometers, engine 
tachometer, and a Servis engine-running and train- 
running recorder. 

The train lighting is in accordance with modern 





British main-line practice, with the addition of alocal 
fitting in the ‘form of illuminated destination 
indicators and embarkation lights above the doors 
| the latter being used at stations where there is no 
| platform lighting and being controlled from the cab. 
| A 250-watt headlamp is mounted in the roof at each 
end of the train and a red tail light is also fitted. The 
passenger compartments are of the central-gangway 
type, and the seats are all comfortably upholstered in 


different ways for the three classes of passengers 
carried. In this connection it may be mentioned that 
these are the first trains in Ceylon to be fitted with 
upholstered seats for the third-class passengers. All 
the coaches are fitted with both balanced lift-up glass 
windows and with sliding wooden louvres for hot 
weather, and in view of this last condition, a double 
roof with a 2}-in. air space is provided. Monarch 
ventilators are fitted and oscillating fans controlled by 
individual] switches. All the doors are of the sliding 
type. and lavatory accommodation is provided for 
all three classes. The seating accommodation of a 
| normal four-coach train is 17 first-class, 42 second-class, 
}and 241 third-class passengers. The external colour 
| scheme of the train down to the waist rail and for the 
| skirt is aluminium grey, the body panels being grey 
| and the two colours being separated by black lines. 











TWO-MOTOR VARIABLE-SPEED 
WORM DRIVE. 


| In the driving of printing machinery there are two 
| conflicting conditions to be met. Main-drive speeds 
| must be variable between fairly wide limits, and have 
| now reached high maxima, but the ability to “ inch ” 
a machine is still a primary qualification in design, 
the overall range of available speeds meanwhile tending 
steadily to widen. A method of reconciling these 
requirements, recently devised by Messrs. Crofts 
(Engineers), Limited, Thornbury, Bradford, to meet a 
special case, is shown in the accompanying illustration. 
The specification called for a main drive to be infinitely 
variable between the speeds of 64 r.p.m. and 16 r.p.m., 
combined with an inghing speed of approximately 
8 r.p.m. 

The main drive is provided by a variable-speed 
motor, with a speed range from 240 r.p.m. to 960 r.p.m., 
connected through a pin-type coupling to one of 
Messrs. Crofts’ standard Radiation-type fan-cooled 
worm reducing-gears, the size employed having a ratio 
of 15 to 1 in a single reduction. This arrangement 
provides the required running speeds of 64 r.p.m. to 
16 r.p.m. For inching purposes, a separate auxiliary 
motor and worm-drive are fitted, the output shaft of 
the worm gear being connected to the outer end of 
the worm shaft of the main reducing-gear. The 
auxiliary gear is of the same standard pattern as the 
main gear, and is attached to it by a ratchet coupling 
which permits the main drive te over-run the inching 
mechanism when the main motor is started. An auto- 
matic relay then comes into operation, and switches 
off the current to the auxiliary motor. The running 
speed of the auxiliary motor, corresponding to the 
required main-shaft inching speed of 8 r.p.m., is 120 
r.p.m. All the components, including the maip- 
drive pin coupling to the machine, which is of the 
same type as that between the main motor and the 
large reducing gear, are of Messrs. Crofts’ standard 
patterns, the complete assembly being mounted, as 
shown, on a combination baseplate. 








ENGINEERING TRAINING AND 
EDUCATION. 


Course in High-Voltage Technology for Teachers.— 
The Board of Education is making arrangements for 
a short course in high-voltage technology for teachers 
in technical colleges and schools in England and Wales, 
to be held at Queen Mary College, Mile End-road, 
London, E.1, from September 5 to 16. The course is 
intended for teachers responsible for advanced courses 
in electrical technology, and lectures will be delivered 
by Mr. W. J. John and by Professor J. T. MacGregor- 
Morris in the mornings. These will be followed by 
discussions, while the whole of the afternoons will be 
devoted alternately to practical work in the high- 
voltage laboratories of Queen Mary College and to 
visits to commercial high-voltage laboratories and 
installations. Teachers who desire to attend the 
course must make application, not later than April 30, 
on the prescribed form, obtainable from the Secretary 
of the Board of Education, Whitehall, London, 8.W.1, 
from whom further particulars are obtainable. 

Lectures in Chemical Engineering.—A short course 
of seven lectur s and discussions on certain aspects of 
chemical engineering is being held at the Sir John 
Cas: Technical Institute, Jewry-street, E.C.3, at 7 p.m., 
on Wednesdays, the fir-t having been dolivered this 
week. The fifth lecture, however, will be delivered 
on Monday, March 21, and the seventh, and last, on 
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| 
Monday, March 28. The subjects to be dealt with| 
will include chemical-works pumping, classification | 
and allied processes, drying, process costs in chemical | 
works, safety in chemical works, and chemical-factory | 
organisation (personnel), The lecturers comprise 
Mesers. N. Swindin, R. F. Stewart, T. B. Philip, F. M. | 
Potter, 8S. H. Wilkes, C. 8. Robinson, and Dr. E. F, | 
Armstrong, F.R.S. The course has been designed 
primarily for students in chemical engineering, but 
it should also be of interest and of value to others | 
engaged in, or associated with, the chemical industry. | 
The fee for the course is 10s. 





| 
CONTRACTS. 


Messrs. Hewry Son, Limrrep, Cheadle Heath, | 
Stockport, have received orders from the Argentine 
Government for the complete machinery equipment for 
four out of the six large grain elevators which it has 
been decided to erect at ports, with the object of | 
improving and modernising the grain-storage facilities | 
in Argentina. The four elevators comprise that at | 
Rosario Sud (75,000 tons); that at Villa Constitucion | 
(54,000 tons); that at Quequen (47,500 tons); and an | 
extension of 60,000 tons to the storage accommodation | 
of that at Ingeniero White, which was built and equipped 
by Messrs. Simon in 1932. The equipment to be supplied 
will include all grain-handling, storage and cleaning | 
machinery, grain-shipping machinery, and complete | 
electrical equipment. 

Tue Lonvon anp Norrt Easteres Ratiway Company | 
have placed orders for 800 12-ton single-bolster wagons, | 
of which 200 will be supplied by Messrs. R. Y. Pickering 
and Company, Limited, Wishaw; 400 by Messrs. C. 
Roberts and Company, Limited, Wakefield ; and 200 by 
Messrs. Hurst, Nelson and Company, Limited, Mother- 
well. Orders for 175 40-ton wagons for exceptional loads 
have also been placed. One hundred of these will be | 
supplied by Messrs. Metropolitan Cammel! Carriage and | 
Wagon Company, Limited, Birmingham, and 75 by | 
Messrs. Birmingham Railway Carriage and Wagon 
Company, Limited, Smethwick 

Messnus. W. anv C, Frencu, Linrrep, 50, Epping New- 
road, Buekhurst Hill, Easex, have reeeived the contract 
for the widening of the London and North Eastern 
Railway line between East Pinchigy and Finchley Church | 
End, this being a necessary preliminary to its coetet- 5 
fication for Tube trains from the Northern Tube line. 
The latter ia being extended from Highgate to join the | 

| 
| 
| 


London and North Eastern Railway line at East Finchley. | 


Messrs. Epoar Acces aXNp Comrany, Litep, 
Imperial Steel Works, Sheffield, 9, have supplied two 
manganese-steel tumbler castings for use in dredgers 
overseas. One of these, complete with shaft, weighs | 
b4 tons 16 owt., and was made to the order of Messrs. 
N.V. Singkep Tin Exploitatie Maatschappij Sitem. The 
diameter of this tumbler over flanges is 8 ft. 3 in., and 
the width over flanges 3 ft. 5in. The shaft is 7 ft. 5in. 
long by | ft. Sin. in diameter. The other tumbler weighs 
97 ewt. and measures 5 ft. 9 in. in diameter over the 
flanges. Tt was made to the order of Messrs. N.V. | 
Gemeenschiappelijke Mijnbouwmaatschappij Billiton. 

Measrs. Boackstone anp Company, Lourrep, Stam- | 
ford, Lincs., have just installed four additional Diesel 
engines at the gold mine at Brunant, Pumpsaint, 
Lampeter, Wales, belonging to Messrs. British Goldfields 
(No. 1), Limited. The engines are of the four-cylinder 
vertical type. each developing 160 brake horse-power | 
at 600 r.p.m., and with the two other Blackstone engines | 
already at work at the mine, the total capacity of these 
engines ia now 952 brake horse-power. The new engines 
are coupled direct to 109-kW alternators 


LAUNCHES AND TRIAL TRIPS. | 


Horereak.’ —Single-serew cargo motorship ; rever- 
sible, two-cycle, airless-injection, opposed-piston Swan, 
Hunter-Doxferd off engine. Launch, February 15. | 
Main dimensions, 412 fo. 3 in., by 97 ft. 3 in., by 38 ft. 
Built and engined by Messrs. Swan, Hunter, and Wigham | 
Richardson. Limited, Wallsend-on-Tyne. for Mesars. The 
Hopemount Shipping Company, Limited, Neweastle- | 
upon-Tyne 








Devise Single-screw cargo motorship for the 
Hrazil and River Plate service; two-eycle, double-| 
acting Harland-B. and W. Diesel engine. Handed over 
after trial trip, February 15. Main dimensions. 456 ft., 
by 62 ft.. by 37 ft. 9 in. Built and engined by Mesars. 
Harland and Wolff, Limited, Belfast. for Messrs. Lamport 
mi Holt Line, Limited, Liverpool 





CONFERENCE ON FOUNDATION WorkK.--A conference 
on foundation problems and soil research, organised by 
the Institut fiir Erdbauforschung of the Swiss Federal | 
Polytechnic School, Ziirich, with the support of the 
Schweiverische Ingenieur und Architektenverein and 
other Swiss technical institutions, is to be held in the 
main building of the Federal Polytechnic from March 28 
to 31. Twenty papers by leading authorities have been 
prepared and the subjects to be discussed include the 
physical chemistry of soils, the geotechnical, mechanical 
and other properties of loose ground (gravels, sands and 
clays), gocphysion! methods in foundetion-work re- 
search, the settlement of buildings, piling operations, and 
methods of ground consolidation. rticulars 


Further 


regerding the meeting may be obtained from Dr. A. von 
Moos, Geotechnische Priifstelle an der Eidgendssische 
Technische Hochschule, 
Switzerland 


5. Sonneggstrasse, Ziirich, 6, 





jand Harbours, Johannesburg ; 
| 17,883/38.) 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, perticulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 


Machine Tools, 23 items, including lathes, shaping, 


| screwing, grinding and drilling machines. Ratid Water 


Board, Johannesburg ; March 10. (T.Y. §7,880/38.) 


High-Pressure Steam Jointing. South African Railways 
March 28. (T. 
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PERSONAL. 


Messrs. Tae Miptanp Irox Company, Limirep, 

| Midland Iron Works, Rotherham, have appointed Mr. 

James Bussey, M.[.Struct.E., who is a local diovster of 

Messrs. Thos. W. Ward, Limited, to fill the vacancy on 

a caused by the recent death of Mr. Arthur J. 

Messrs. Tuos. W. Warp, Lourep, Albion Works. 

Savile-street, Sheffield, have acquired a substantia! 

interest m the firm of Messrs. DarRtincton Ratiway 

Ptasr AND Founpry Company, Liairep, Bank Top. 

» and Mr. Ashley 8. Ward will be the new 

of directors. In addition, Mr. Joseph Walton 

and Mr. H. W. Secker, of Sheffield, and Mr. A. J. Wain 

ford, of Middlesbrough, have been elected to the Board 

Messrs. Davip Brows snp Sons (Hupp) Lowrep 

» are transferri their Gl office to 

29, St. Vincent Since; Ginapw, c. on Monday 
February 28. 











NOTES FRUM THE NORTH. 
Giaspow, Wednesday. 


Scottish Steel Trade.—-A healthy tone continues tv 
prevail in the Scottish steel trade and specifications 
against contracts come to hand with the utmost regu 
larity. Consumers of heavy material have still plents 
of work booked to ensure steady running for a number 
of months, even without further new contracts, which. 
at the moment, are rather scarce despite an improvement 
in inquiries. Makers are very hopeful, however, of fixing 
up mew business in the near future, but outside competi 
tion is all inst the export side of the trade at present. 

for structural steel is still very strong, but 
that for black-steel sheets is disappointing. Makers oi 
domestic appliances of a general character are not buying 
local sheets as freely as they were and the demands 
from the automobile industry have fallen off considerably 
Improvement in both these directions is fully anticipated 
with the coming of spring. The galvanised-sheet position 
is without change. Prices are as follows :—Boiler plates, 
111. 18s. per ton ; ship plates, 111. 8s. per ton ; sections, 
111. 0s. 6d. per ton ; medium plates, 13/. per ton ; black 
steel sheets, No. 24 gauge, in minimum 4-ton lots, 
151. 15s. per ton ; and galvanised corrugated sheets, No 
24 gauge, in minimum 4-ton lots, 181. 10s. per ton, all 
delivered at Glasgow stations. 

Malleable-lron Trade.—There is little change te report 
in connection with the malleable-iron trade of the West 
of Scotland, and while makers have a fair amount of 
work on order there is not much fresh business coming in 
The re-rollers of steel bars are, on the whole, fairly 
well employed and with plentiful supplies of semies. 
a large output is general. Old contracts are being 
rapidly cleared off but, unfortunately, new ones are not 
too numerous. The following are the current prices :— 
Crown bars, 131. 5s. per ton for home delivery or export ; 
re-rolled steel bars, 111. 18s, per ton for home delivery, 
and I1/. 15s. per ton for export ; and No. 3 bars, 121. 15s. 
per ton, and No. 4 bars, 131. 5s. per ton, both for home 
delivery. 

Scottish Pig-Iron Trade.—Active conditions are still 
the feature of the Scottish pig-iron trade and all the 
furnaces in commission are running to capacity. The 
demand from consumers is very steady and there is no 
accumulation of stocks. The current market quotations 
are as follows :—Hematite, 61. 13s. per ton, and basic 
iron, 5l. 7s. 6d. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 61. 0s. 6d. per ton, and No. 3, 
5l. 18%. per ton, both on trucks at makers’ yards. 

Shipbuilding Contract for Paisley.—Messrs. Fleming 
and Ferguson, Limited, engineers and shipbuilders, 
Paisley, have secured the contract to build a new Tay 

nger and vehicular ferry steamer for the Dundee 
arbour Trust. The new vessel, which will be 166 ft. 
in length and 50 ft. in breadth, will have accommodation 
for 1,200 passengers. She will be Diesel-driven with the 
Voith-Sehneider system of propulsion and will have a 
speed of 12} knots. The contract price is 50,896I. 








Tue Great Wesrerx RAtiway AND EL®CTRIFICA 
TION. —The Great Western Railway Company announces 
that, in view of the inereasing cost of steam working 
Messrs. Merz and McLellan, 32, Victoria-street, London. 
8.W.1, have been requested to prepare a scheme for the 
electrification of a portion of their system. It is thought 
that the substitution of eléctric traction may enable 
considerable economies to be effected. 


Wirers ror Macuins-Toot Ways.—The fitting vo! 
wipers to the saddles, &c., of such machine tools as hav: 
ways carrying sliding parts is general practice in cases 
in which the ways are not protected by covers. Hitherto. 
such wipers have been of felt, a material which, from 
its tendency to pick up particles of grit, dirt or abrasive. 
has to be cleaned at intervals. A change in practice has 
however, been effeeted by the development, by Messrs 
The Monarch Machine Tool Company, Sidney, Ohio. 
U.S.A., of a wiper of the Dupreuve synthetic rubber com- 
position. This material, which is not affected by oil. 
acid or other liquids, is fitted in such a manner that it 
is compressed, and thus so close a contact with the ways 
is ensured that it is impossible for any particles to get 
underneath it. The Duprene wiper does not, moreover. 
retain any particles which it may meet with on its edges. 
&c., and does not, therefore, need cleaning. Experiment~ 
indicate that the material will last indefinitely and that 
the length of life of the ways of a lathe bed or that of 
other machines will be materially increased by its nse 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

_Welsh Coal Trade.—Although foreign buyers again 
displayed only a disappointing interest on the Welsh 
steam coal market during the past week, a firm tone 
was maintained. Collieries were still busily and 
productions continued to move off satisfi ly under 
existing contracts. Supplies of coal were, however, 
easier to obtain, but as most concerns have sufficient 
orders on their books to ensure a steady outlet for most 
kinds over some months to come, sellers showed no 
inclination to relax recent values. Several large foreign 
customers showed a marked disinclination to enter into 
further heavy commitments at current pri and are 
relying on their past bookings to cover their immediate 
needs. It was obvious that a number of them regard 
some relaxation in. values as highly probable during the 
next month or so, but there is, as yet, no sign of any 
easing on the market. Best qualities of large coals 
continued to move off satisfactorily under standing 
business, and with offers limited prices were firmly 
maintained. Some of the inferiors, however, were not 
so strongly held, amd buyers had little difficulty in 
covering their needs. Here and there collieries had rather 
more of the popular washed small and sized kinds to 
offer, but these were by no means excessive and quota- 
tions showed no material variation. Throughs were 
steadily absorbed. ‘Cokes were in sustained request and 
prices were still well maintained. Patent fuel was 
quieter but steady. The Mixed Commission controlling 
the French pitwood for Welsh coal exchange scheme at 
a meeting last week fixed the price of French mining 
mE ef the next quarter at foe. per ton, a reduction 
of ls. 3d. 

Iron and Steel Trade.—The South Wales and Mon- 
mouthshire iron and steel and allied trades continued to 
display a good activity last week. Producers were still 
well placed with orders and most works were well engaged 
in fulfilling past heavy bookings, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

= and Steel.—The flow of orders in the steel and 
machinery sections has been “py during the 
past few weeks. Messrs. and Company, 
Limited, report the receipt of orders for two large 
manganese-steel tumbler castings for a dredger. The 
same concern has also received contracts for crushing, 
grinding, washing machinery, &c., two rotary kilns 
for a large British chemical works, an air-swept coal 
mill for a cement firm, a furnace-charging bell for a 
British iron and steel manufacturer, and two rotary 
washers, complete with spares, for an important overseas 
mine. Sheffield Chamber of Commerce reports the 
receipt of more trade inquiries. These have come from 
Copenhagen for crank pins for motor cycles ; from South 
Africa for steel wire ; from India for electrical goods and 
tools; from Denmark for agricultural machinery and 
tools; from Athens for circular saws for cotton-bark 
cleaning machines and for seed -threshing linter machines ; 
from South America for tools; from Cairo for ribbon 
steel; and from Poland for woodworking machinery, 
tools, saws and machine knives. The heavy machinery 
and engineering branches are satisfactorily employed. 
Boilers of all t; are in demand. There is an improved 
market in egriaivapal machinery parts and implements, 
— the coming season ——- to be a the best 
or some . -steel makers are y, and out- 
puts ronnie sail i ions. There is a strong call for 
motor-car steel, While the output of gearboxes, clutch 
plates and axles reaches a high level. Full-time work- 
ing is @ feature of the tool trades, and the engineering- 
trade requirements of machine tools are larger than they 
were a month ago. 

South Yorkshire Coal Trade.—¥Forward business on 
export account is still restricted, though more fuel is 
available for shipment. Steam coal is in steady demand, 
but bunker ¢oal continues . Best are 
available for a shipment. The inland position 
has undergone little ¢hange. Industrial coal is in 
good demand. Small coal # an active section, and 
supplies are readily consumed by ity works 
and coke-making concerns. The call for house coal 
has broadened, and in some areas supplies are on the 
short. side. Foundry and coke are steady. 
The latest quotations are: Best hand picked branch, 286. 
to 29s. 6d.; best South Yorkshire, 258. 6d. to 27s. 6d. ; 
best house, 22s. to 24s.; best kitchen, 19s. 6d. to 21s. ; 
best Derby selected, 24s. 6d. to 25s. 6d.; best Derby 
seconds, 228. to 24s.; best De brights, 208. 6d. to 
22s. ; best large nuts, 19s. 6d. to . 6d.; and kitchen 
nuts, 188. 6d. to 19s. 








a 


INDUSTRY IN SwEDEN.—A detailed account of the 
government, natural resources and imdustries of Sweden 
is contained in an attractively and illustrated 
volume published by the General Association of 
Sweden, Stockholm, and entitled “ Modern Sweden.” 
The book contains 470 pages, the first 100 of which 
deal with the country and its people and institutions in 

Individual i 


« general descriptive manner. industrial 
undertakings, banks and shipping companies are then 
dealt with in alphabetical order. The account given of 

firm, a 


each company contains a brief hi of the 
description of its installations and gins and details 
regarding itg products. The volume eontains numerous 
reproductions of interesting photographs, while several 
maps are also‘ineluded. It is obtainable on application 
to the Association. at 12, Vasagatan, Stockholm. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


Mrpp.essBrovuer, Wednesday. 


The Cleveland Iron Trade.—Prevailing conditions con- 
fine transactions in Cleveland. pig to narrow limits. 
There is an ample supply of that commodity and 
makers would welcome freer distribution.of instructions 
as to dis 1 of material against contracts that have 
been e for delivery to the end of June. Consumers 
of foundry iron have on hand considerable tonnage 
bought from other foundry-iron producing centres at 
home and abroad during the period of @oute scarcity 
of local brands, and still have te t large deliveries 
of Midland and Continental iron. Under such conditions, 
buyers are placing few orders. Makers of Cleveland 
pig are storing iron at the blast-firnaees and merchants 
are handling more tonnage than they cafi dispose of. 
As the home make of foundry iron now promises to meet 
future requirements, further extensive buying of foreign 
products is unlikely and the limited output of Cleveland 
qualities is expected to be absorbed as contracts with 
Continental firms run out, particularly as an import duty 
on foreign iron may be re-imposeds The period of 
agreement to admit overseas products free of duty 
expires at the end of next month:, Apart from the possible 
re-establishment of the tax on foreign material, the 5s. 
rebate to customers who do not buy_from abroad has 
virtually stopped business with Continental firms. 
Stabilised quotations for Cleveland pig remain at the 
equivalent of No. 3 quality at 109s., detfvered within the 
Tees-side zone, less rebate to loyal customers. 

Hematite——-Little news is ascertainable concerning 
the East Coast hematite branch of trade. Producers 
continue to cover the heavy requirements of their own 
consuming plants, the extensive calls against contracts, 
and the demands of home buyers. There is little export 
trade, but a steady home bhusiness.is-reported, Merchants 
experience no difficulty in obtaining adequate supplies 
as needs arise. Recognised market values are ruled by 
No. 1 hematite at 133s., delivered to North of England 
areas, less rebate to loyal buyers. 

Basic Iron.—The large needs of basic iron for Tees-side 
steelworks is satisfied by the output of the consumers’ 
blast-furnaces. There is no local basic for sale and the 
quotations of 100s, is nominal. 

Foreign Ore.—Transactions in foreign ore are still 
few and small and on terms that are not disclosed. 
Consumers have good supplies and large contracts against 
which to draw. Imports continue adequate and satis- 
factory. 

Blast-Furnace Coke.—Consumers..of Durham blast- 
furnace coke are well placed regarding supplies and are 
extensively bought ahead. There is little new business 
passing. Prices are based on good medium qualities 
at 36s., delivered to Tees-side works. 

Manufactured Iron and Steel.—The scarcity of semi- 
finished and finished iron and steel is less acute than 
for a considerable time ; but while producers have made 
appreciable progress in the direction of reducing overdue 
delivery obligations, order books of manutacturers, 
of some commodities are still congested. e distri- 
bution of horhe-made steel semies, with maintained im- 
ports of Continental material, meet the needs of re-rollers, 
who, however, continue to call for imereased supplies 
to re-establish stocks. Sheet makers are anxious to 
book more orders, particularly for export. There is 
little, if any, abatement of the home demand for finished 
steel. Export trade is disappointing, but some improve- 
ment of inquiry from certain overseas markets is reported. 
The principa! market quotations for home trade are : 
Common iron bars, 131. 5s. ; steel bars, 111.188. ; soft steel 
billets, 7/. 17s. 6d.; hard steel billets, 97. 2s. 6d.; steel ship 
rivets, 151. 2s. 6d.; steel constructional rivets, 161, 5s. ; 
steel boiler plates, 11/. 18s. ; steel ship, bridge and tank 
oy lll. 8s.; steel angles, 11/. 0s. 6d. ; steel joists, 

Ik. Os. 6d. ; tees, 121. 0s. 6d.; heavy sections of steel 
rails, 101. 2s. 6d.; fish plates, 141. 28. 6d. ;, black sheets, 
No. 24 gauge, 15/. 15s.; and galvanised corrugated 

. No. 24 gauge, 18/. 10s. For export, black sheets 
are 141. and galvanised sheets, 161. 15s. 

Serap.—Scrap, with the exception of heavy steel, is in 
little request, consumers being well covered. Prices 
are not quotably changed. 








‘Tae Iravian Pic-lron LNpustry.—The production of 
pig-iron in Italy during 1937 totalled 789,666-tons, an 
increase of 42,315 tons over the output for 1936. 

Launcu or H.M.SS. “ Trrumen,” “Unity” anp 
“ Ursvra.’”—Three British submarines of two different 
@lasses were launched on the same tide from the Naval 
Construction Works, Barrow-in-Furness, of Messrs. 
Vickers-Armstrongs Limited, on February 16. They 
comprised the ‘“‘ T ’’-Class submarine Triumph, and the 
“U"”.Class submarines Unity and Ursula. Messrs. 
Vickers-Armstrongs have now launehed 175 submarines 
at their Barrow shipyard. 


Moror Licences 1n Lonpon.—A report.of the Public 
Control Committee, which was presented) at a meeting of 
the London County Council on Tuesday, February 22 
states that between December 16, 1937, and January 18, 
1938, nearly 192,000 motor-vehicle licences were issued 
by the Council, this being 8,000 more than im the corre- 
sponding period of twelve months before. The amount 
received was 3,233,4371., compared with 3,112,;6671, The 
Post Offices in London also renewed over 31,000 licences, 
an increase of 3,600, the duty collected amounting to 
183.6501. The number of vehicles registered was 6,619, 








or 306 less than last year. 








NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, 8.W.1. Extra General 
Meeting arranged by the Steam Group. (i) “‘ The Pressure 
Distribution in a Convergent-Divergent Steam Nozzle,” 
by Mr. A. M. Binnie and Dr. M. W. Woods. ({ii) “‘ The 
Effect of Circumferential Pitch of Steam Turbine Blades 
on Torque as Compared with Biplane Effect on the Lift of 
Aerofoils,”” by Mr. Robert’ Dowson. Western Branch : 
To-night, 7 p.m., The Merchant Venturers’ Technical 
College, Unity-street, Bristol. The Thomas Lowe Gray 
Lecture : ‘“‘ Recent Developments in Ship Propulsion,”’ by 
Major P. L. Jones. Also at the South Wales Branch 
Thursday, March 3, 6 p.m., The South Wales Institute of 
Engineers, Cardiff. Scottish Branch ; Thursday, March 3, 
7.30.p.m., The Royal Technical College, Glasgow. ‘“* Im 
pact Stresses in a Freely-Supported Beam,” by Dr. R. N. 
Arnold. Institution : Friday, ly4, 6.30 p.m., Storey’s 
gate, Westminster, 8.W.l. Informal Meeting. Discus- 
sion on ‘The Design and Use of Instruments for Anti- 
Aircraft Defence,” to be introduced by Major A. C. 
Tarnow. 


Norts-East Coast InstrtvTIOoN oF ENGINEERS AND 
SuirpsuiLpers.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘‘ Special Steels and Their Appli- 
cation to Engineering and Shipbuilding,”’ by Dr. T. 
Swinden. Sunderland Branch: Friday, March 4, 7.15 
p-m., The Sunderland Technical College, Green-street, 
Sunderland. ‘“ Shipbuilding Practice Abroad,” by Dr.J. 
Montgomerie. 


INSTITUTION OF CiviL EnGinreERS.—Northern Ireland 
Association: Monday, February 28, 6.15 p.m., The 
Queens University, Belfast. Vernon-Harcourt Lecture : 
‘** Estuary Channels and Embankments,” by Dr. Brysson 
Cunningham. Newcastle-upon-Tyne and District Associa 
tion : Tuesday, March 1, 7.30 p.m., The North of England 
Institute of Mining and Mechanical Engineers, Westgate- 
road, Newcastle-upon-Tyne. ‘‘ The ee Reser- 
voir,” by Mr. L. H. Brown. Institution : ednesday, 
March 2, 6 p.m., Great George-street, Westminster, 
S8.W.1. Informal Meeting. Discussion on ‘ Materials 
Available for, and Jointing of, Water Mains,”’ to be intro- 
duced by Mr. H. F. Cronin. Manchester and District 
Association : Wednesday, March 2, 6.45 p.m., The Man- 
chester Literary and Philosophical Society, 36, George- 
street, Manchester. “The Ordnance Survey and its 
Work,” by Brigadier M.N, MacLeod. Yorkshire Assoocia- 
tion : Wednesday, March 2, 7.30 p.m., The Grand Hotel, 
Sheffield. ‘Construction of a New Entrance Lock to 
Goole Docks,”’ by Mr. P. U. Proudfoot. 


InstrruTiIon oF EvecraicaL Enoingrers.—North- 
Eastern Centre: Monday, February 28, 6.15 p.m., The 
Newe House, Pilgrim-street, Newcastle-upon-Tyne. ‘* Line 
Protection by Petersen Coils, with Special Reference to 
Conditions Prevailing in Great Britain,” by Mr. H. W. 
Taylor and Dr. P. F. Stritzl. Institution: Monday, 
February 28, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on ‘* The Widen 
ing Scope of Electrical Meters and Instruments,” to be 
opened by Mr. G. F. Shotter. Western Centre: Monday, 
- an 28, 7 p.m., The Washington-Singer Labora 
tories, University College of the South-West, Exeter. 
““The Use of Protective Multiple Earthing and Earth 
Leakage Circuit Breakers in Rural Areas” (E.R.A. 
Report), by Mr. H. G. Taylor. Hast-Midland Sub-Centre 
Tuesday, March 1, 6,45 p.m., The Electricity Showroom, 
Derby.“ The Lighting Load—Its Characteristics and 
Development,” by Mr. W. J. Jones. North-Midland 
Centre : Tuesday, March 1, 7 p.m., The Hotel Metropole, 
King-street, Leeds. “The Moving-Coil Voltage Regu- 
lator,” by Mr. E. D. T. Norris. North-Western Centre 
Tuesday, March 1, 7.15 p.m., The Engineers’ Club, Man 
chester. (i) “ The Design of Domestic Electric Cookers,’ 
by Mr. O. W. Humphreys. (ii) ‘‘ Electric Cookers for 
Domestic Purposes, with Special Reference to Mainten- 
ance Costs,” by Mr..J.N. Waite. Wireless Section : Wed- 
nesday, March 2, 6 p.m., Savoy-place, Victoria-embank 
ment, W.C.2. “A Quantitative Study of Asymmetric 
Sideband Broadcasting,” by Mr. P. P. Eckersley. 


Roya. Instrrution.—Tuesday, March 1, 5.15 p.m., 
21, Albemarle-street, W.1. ‘“‘ Helium as a Clue to the 
History of the Earth,” by Professor F. A. Paneth. 
Thursday, March 3, 5.15 p.m., ‘‘ Mechanism of Gaseous 
Chemical Reactions,’ by Mr. H. W. Melville. Friday. 
March 4, 9 p.m., “Gliding and Soaring Flight,” by 
Professor D. Brunt. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
March. 1,7 p.m., The Institution of Civil Engineers, Great 
George-street, Westminster, S.W.1. Joint Meeting of the 
principal Engineering Societies. Group of papers: on 
* Essential Koad Conditions Governing the Safety of 
Modern Traffic.”’ (i) ‘* Road Planning,” by Dr. T. Adams. 
Gi) ‘*‘ Road Construction,” by Mr. C. H. Humphreys. 
(iii) * Road Lilumination,” by Messrs. L. J. Davies and 
G. 8. Lucas. 


InstiTUuTE oF Merats.—-Sheffield Local Section : Tues- 
day, March I, 7.30 p.m., Sheffield Metallurgical Associa- 
tion, 198, West-street, Sheffield. ‘‘ Electro Deposits : 
Chromium, Rhodium and Cadmium: Some Difficulties 
and Suggestions,” by Mr. Frank Mason. Birmingham 
Local Section ; Thursday, March 3, 7 p.m., The James 
Watt Memorial Institute, Birmingham. ‘‘ Non-Destruc- 
tive Testing,” by Mr.J. P. Reed. London Local Section 
Thursday, Siarch 3, 7.30 p.m., The Society of Motor 
Manufacturers and Traders, Limited, 83, Pall Mall, 8.W.1. 
“* Plastics,” by Mr. N. J. L. Megson. 


For Meetings of other Societies and of Junior Sections, 
ser page 2 of Advertisemenis 
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| this with some of the political controversies of the 
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Cheques should be crossed “ The National Provincial across party platforms, and the problem has been 


THE FALMOUTH REPORT 
ON OIL FROM COAL. 


Few subjects have latterly aroused more interest 
and controversy than that of the production of oil 
from.coal. It might not be unreasonable to compare 


really one for the technologist rather than for the 
politician. The question has had its interest for the 
investor, since the growing national need for oil has 
appeared to promise a remunerative outlet for 
| capital. He has observed, for example, that whereas 
in 1920 we imported 3,310,587 tons of petroleum pro- 
ducts, in 1936 the quantity was 10,717,983 tons, 
having in the latter year imported 4,227,144 tons of 
motor spirit and 6,490,839 tons of fuel oil, gas oil and 
other oil products, while we produced in this country 
only 7 per cent. of the motor spirit used and only 
negligible amounts of the other oils. From an invest- 
ing angle the problem resolves itself into one of 
economics—of what are the probable profits of pro- 


home production of oil survive, and the Committee 
states that it “ would regard it as a retrograde step 
if this source of production were to be reduced 
through the withdrawal of the assistance now 
given.” Nevertheless, from the defence angle, the 
Committee rejects the suggestion of producing by 
synthetic methods the bulk of our supplies, and 
concludes that “in general, a policy of depending 
on imported supplies with adequate storage is the 
most reliable and economical means of providing 
for an emergency.” It is also regarded as highly 
desirable that synthetic processes should be 
developed on the commercial scale, private enter- 
prise, however, being made responsible for these 
developments. 

It has no doubt been all to the good that a 
responsible committee should have been empowered 


SII yitieny~scenseneneieniecedl--vneaieiinaneaiiae= -- 221] to hear evidence from various sources and to have 
Contamination of Wells by Salt Water.................... ws 924 published ita conclusions. We. are left, however, 
Floor Cleaning iinchine (itive) 722.7 apq| with the feeling that the Report i, dooumen 

& ing in imagination containing very little 
One | Two-P Plate. — EXHIBITS AT THE | that could not have been equally well written by a 


competent fuel technologist on the basis of published 
information. There can be very little disagreement 
with the conclusions so far as they go. Where 
controversial questions are considered, however, the 
Report is. not very convincing; there is a lack of 
evidence to support the conclusions drawn, and to 
that extent it will leave room for differences of 
opinion. It is, of course, unfortunate that most of 
those who will debate it in Parliament will not be 
fuel technologists. 

The economic aspect of oil-from-coal schemes 
cannot be neglected even in defence problems. The 
production of oil by destructive distillation can 
never be the source of more than a smal] quantity 
of our oil requirements, because benzole, tar and 
oils are by-products. All carbonisation industries 
combined produce 450,000 tons of oil a year (ex- 
cluding high temperature tar), or some 4 per cent. 
of our 1937 oil requirements. With the exception 
of the shale oil industry, there can be no increase 
in this amount except in relation to the sales of 
the primary product—gas or coke. The shale oil 
industry might perhaps double its capacity, but 
the restricted quantity of raw material available 
prevents any considerable extension. In all these 

industries, the tariff has materially assisted the home 

production of oil, and its continuance is a recom- 

mendation of the Report. The production of 
sufficiently large quantities of oil from coal to make 
inroads upon the tonnage imported depends on the 

development of the hydrogenation, the Fischer- 

Tropsch or some such processes. Detailed informa- 
tion furnished to the Committee by Messrs. Imperial 
Chemical Industries, Limited, shows that if the 





ducing oil from coal ? Many answers have been given 
to this question, and not a few investors have to 
their sorrow pinned their fath to a wrong answer. 
Within recent years, and particularly since the 
Navy adopted oil fuel, the defence aspect has taken 


average realisation price at the works is 12d. per 
gallon, a price that can only be obtained if the 
8d. tax is retained, the profit after charging depre- 
ciation and obsolescence is 0-93d. per gallon, which 
is sufficient to give a return on the capital employed 


Anonima Libraria Italiana, Torino, 





the centre of the stage, and on this technologists 
have been divided into two schools. There are 
those who have argued that the necessary oils— 
in particular, fuel oil, petrol and lubricating oil— 
should be produced from coal by chemical processes 
and by destructive distillation; and there have 
been those who believe that the storage of adequate 
| quantities of imported oil to see us through one or 
| two years’ of warfare, would be cheaper and more 
| satisfactory ; opinion has been divided as to whether 
the oil should be refined in this country. There 
is a third school, of much less numerical weight, 
| that believes that few precautions need be taken, 











of no more than 1} per cent. It is not surprising, 
under these conditions, that Messrs. Imperial 
Chemical Industries, Limited, stated that they 
would not be prepared to enter into any extension 
of their present commitments in regard to further 
hydrogenation development, nor did they anticipate 
that any other commercial organisation would be 
prepared to do so. This method of stating the 
problem, however, leaves the real qeartion still 











* Committee of Imperial Defence ; Sub-Committes on 
Oil from Coal Report. H.M. Stationery Office. (Price 
le. 3d. net.) 
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open to argument, but the Committee has accepted 
the figure of 12d. as the return at Billingham, and in 
80 doing has produced figures which will effectu:l!y 
discourage any other commercial organisation from 
considering the hydrogenation process for one 
moment. Between 1935 and the present time, the 
retail price of petrol has fluctuated between Is. 6d. 
and ls. 74d., and it would have been well if the 
committee had made some investigation of the 
works or c.i.f. price of petrol in relation to the 
distribution costs ; if the distribution costs can be 
reduced, hydrogenation becomes appreciably more 
attractive. From what it says, the Committee 
appears to have obtained no information of real 
value regarding the economics of the Fischer- 
Tropsch process, though the position apparently 
does not appear to differ markedly from the hydro- 
genation process in this respect. If this is so, it is 
difficult to understand why the hope is expressed 


by the Committee that if the 8d. tax is continued, | 


private enterprise will undertake the erection of a 
Fischer-Tropsch plant. 

We have previously expressed in these column® 
the view that this country cannot afford to neglect 
a process which has been so widely adopted abroad 
as the Fischer-Tropsch process, and it is interesting 
to find that the Committee expresses the same vi 
in several places in the Report. A definite recom- 


mendation is made that a plant large enough to} 


produce some 20,000 tons to 30,000 tons of primary 


products per year should be erected, and it is| 
further emphasised that research work on such a| 


process can only be effective if conducted on the 


w | future argument. 


vey’ 


assumes that a large proportion of our tankers 
could evade attack and argues that the successful 
attacks would be spread over a larger number of 
more easily replacable units. Largely for the same 
reason, and because of process losses, the proposal 
for home refining, with storage of crude petroleum, 
is rejected. These questions of defence can only 
be properly settled by discussion by and with the 
naval and military authorities. It is sufficient here 
to point out that such opinion, is not completely 
in line with the Committee’s views. Admiral Sir 
Barry Domville, at a recent luncheon to Members of 
Parliament, disagreed with the view that we could 
be sure of possession of oil in times of war, even 
though this country had financial control over 
20 per cent. of the world’s oil supplies. He said 
that Russian influence in Iran, and Arab hostility 
in Iraq, which caused 40 fractures in the 700-mile 
| pipe-line to Haifa last year, might well interrupt 
supplies. At the same function, Admiral Wilmot 
Nicholson spoke of the difficulties of the wartime 
| transport of oil fuel, the scarcity of merchant ships 
| and the impossibility of providing adequate convoy 
| with a greatly diminished Navy. So far from settling 
| these problems, therefore, it seems that the Falmouth 
Report may prove to be more of a battleground for 
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ELECTRICAL PRECIPITATION 
IN INDUSTRY. 


Just over five years ago the Electricity Commis- 
| sioners published a report of a Committee, which 


large scale. There are now eight Fischer-Tropsch | had been appointed to investigate the measures 
plants in full production on the Continent, producing | taken to obviate the emission of grit from power 
600,000 tons of oil annually, and three large installa- | station chimneys. This Committee was of opinion 
tions are being built in Japan. The Committee | that where pulverised fuel was employed the use of 
rightly points out that what is done in Germany | extractors was essential, and that the electrostatic 
may not be equally suitable in this country, but! precipitator was the most suitable equipment 
there will be many who will not agree with the | for the purpose. On the other hand, where stoker 
conclusion that the oil resources of the world are | firing was used it was held that multiple cyclones 
sufficient to preclude any petroleum shortage for| would be found most useful. In the short period 
many years. If such a shortage should occur, the | that has elapsed since this document appeared, these 
far-reaching improvements that have recently been | recommendations have been generally adopted, 
made in the technique of the Fischer-Tropsch | though not many electrostatic precipitators have 
process may soon bring it within economic limits,| been installed, mainly owing to the limited use 
even if the petrol tariff should fall fir below 8d. In | that is being made of pulverised fuel. An exception 
this connection, the Committee’s recommendations | to this rule is, of course, the installation at the 





as regards tax policy may well be criticised. The 
Report expressed reasons which may cause the 
present gap between the c.i.f. price of imported 
petroleum products and the oil-from-coal production 
costs to increase or to decrease. The conclusions 
which will be drawn from this section of the Report 
are that if cireumstances cause the price gap to 
move unfavourably to home producers, the pro- 
ducers must foot the bill; whereas if by research 
and development work the producers so improve 





Hams Hall of the Birmingham Corporation, which 
|is the largest of its kind in the country, being 
| capable of dealing with 880,000 cub. ft. of flue gas 
| per minute at a temperature of about 310 deg. F. 
This plant is so efficient that the dust content of 
| the gases leaving the electrical precipitator is only 
| 0-10 grains per cubic foot. Similar, though smaller, 
| installations are in use at Willesden, Brimsdown, 
Leeds, Nottingham and Derby. On the other 
| hand, at Tir John North it is sought to attain the 











the process that the price gap diminishes, the | same end by washing, in spite of the fact that the 
Treasury is to reap the benefit in the shape of | fuel employed is powdered anthracite duff. 
decreased tax concession. This “ heads-I-win-tails-| The object of electrostatic precipitation, so far 
you-lose " policy will not be any great encourage- bee electric power stations are concerned, is to abate 
ment to research. | the dust nuisance and the same is true when they 
The defence aspect of the Report is important, | are employed in cement works. There are, however, 
but it is less easily discussed for the reason that|other applications for such equipment. For, as 
certain confidential portions have not been published, | pointed out by Dr. H. J. Bush in a paper entitled 
The Report takes up the position that hydrogenation | ‘Some Applications of Electrical Precipitation to 
is the only process that can be considered, primarily | Industrial Effluent Gases,” which was read before 
because it is the only process that we understand. | the Annual Meeting of the Institution of Chemical 
The great hydrogenation establishments are, never- | Engineers on Friday, February 18, this process can 
theless, highly vulnerable. On the other hand, /|also be utilised for recovering valuable material 
the much smaller economic units of the Fischer | that would otherwise be carried to waste, as well as 
process might be widely scattered over the country- | for cleaning the gas itself, so that it can subsequently 
side among the collieries. The Committee feels that | be employed for the generation of power. 
the exceptionally heavy expenditure necessary to| The most numerous of the first of these applica- 
produce even our present oil requirements (amount- | tions are to be found in the metal-smelting and 
ing to about 50,000,0001. per million tons of product), | refining industries, though even now, as Dr. Bush 
the time taken to build the plants and their | points out, it is not always realised how large a sum 
vulnerability put the hydrogenation system out of | of money may be represented by the metal carried 
court for wartime production. The man-power | away in the waste gases. For instance, the erection 
required is also large, being 30,000 men per million | of an electro-filter at a lead works not only abated 
tons of product. Plants must be erected during|a nuisance (which was its primary object), but 
peace and must be continuously operated at all | separated enough metal to pay for its installation. 
tinies. The Committee, therefore, believes that} Electrical precipitation is particularly suitable for 
we should concentrate on imported petroleum | the treatment of fumes from metallurgical opera- 
accompanied by adequate storage. No doubt the | tions, since it~does not exert any back pressure 





definition of the word “* adequate ” and the situation | which might upset the furnace conditions, while, 
of non-Vulnerable storage depots have been the 





| owing to the high temperature at which the process 
|ean be carried out, there is no risk of corrosion 


subject of the confidential report. The Committee 


from sulphur dioxide or trioxide, Moreover, the 
valuable dust, which is often so small as to be 
impossible of collection by other means, is recovered 
in a dry state. At the moment, there are not a 
few electrical precipitators in operation for such 
purposes as the recovery of aluminium from rotary 
calcining kilns, of arsenic from roasting gold con- 
centrates, of tin, copper, lead, silver and antimony 
from smelting operations, of gold chloride from 
bullion refining and of nickel oxide from calcining 
furnaces. For such processes, efficiencies of 98 per 
cent. are guaranteed and a figure of virtually 100 per 
cent. is frequently attained in practice. Though 
the elimination of dust is, as we have said, the 
primary object of installing precipitators in cement 
works, it is interesting to note that their use also 
enables the 10 per cent. to 15 per cent. of potassium 
oxide often found in the dust, to be recovered. 
Generally speaking, the recovery of this material 
by further concentration is only remunerative in 
special circumstances. But in one works in the 
United States it has been found worth while to 
pass the gases through cyclone separators, thus 
bringing down the greater part of the dust, then 
to cool them by spraying and, finally, to pass them 
through a precipitator. In this way, material 
containing 21 per cent. of soluble potassium oxide 
is recovered. 

The aluminium industry has also found the electric 


| precipitator a very useful adjunct to the rotary 
| furnaces in which hydrate of alumina is calcined 


to alumina. It has, in fact, led to the throughput 
of these furnaces being considerably increased as 
the carry-forward of dust no longer prevents them 
from being forced. The dust concentratign in the 
combustion gases is in some cases over 20 grammes 
of alumina per cubic metre, and where electrical 
precipitators are used 99 per cent. or more of this 
can be recovered. 

Another industrial sphere in which electrostatic 
separation is being usefully employed is in cases 
where it is necessary to clean the gas as a prelimi- 
nary to its further use. The most important 
example of this is to be found in the iron and steel 
industry, where some 50 per cent. of the carbon in 
coke fed to the blast-furnaces appears as a com- 
bustible in the effluent gases. The dust discharged 
with the gases, includes fine ore and ash, in 
addition to coke, and may amount to as much as 
20 grammes or 30 grammes per cubic metre, or 
some hundreds of tons weekly. It is not only 
extremely small, but contains volatile alkalis, as 
well as lead and zine, which have a deleterious 
effect on the brickwork of the stoves heating the 
blast. For both health and economic reasons some 
form of dust extraction is therefore desirable. 
while a further advantage is that its use enables 
the number of stoves to be reduced. Those that 
are employed, too, can be placed closer together. 
since cleaning is only necessary at infrequent 
intervals. Modern conditions necessitate that the 
gas shall not contain more than 20 milligrams of 
dust per cubic metre, and that if it is used in 
the steel works, it must be as free from moisture 
as possible. This necessary cooling and drying can 
be carried out electrostatically, either by taking 
the hot dirty gas through cooling and washing 
towers and then removing the remaining dust and 
water particles by a wet type of electro-filter, or 
by first cooling the gas and then passing it through 
a dry electro-filter, after which its temperature 
is still further reduced and the entrained water 
removed in a wet type of precipitator. The ad- 
vantages of the second method are that only a 
relatively small amount of the dust is recovered 
in the form of slurry, the remainder being in the 
dry condition. Moreover, the amount of make-up 
water required is small and the plant can sustain 
overloads up to 25 per cent. without appreciably 
affecting the dust content of the clean gas. A gas 
with an average dust content of 0-002 grain per 
cubic foot can be produced over long periods, 
the energy consumption being about 2 kWh per 
100,000 cubic feet of gas cleaned. This includes 
what is required not only for the precipitators and 
rapping gear, but for the dust conveyors and pumps. 
It is fair to add that the first process is only a 
little less economical. 

According to Dr. Bush, electrical precipitation 
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can be applied with equally good results to the 
cleaning of coke-oven and town gas provided the 
precaution is taken to prevent condensed naphtha- 
lene building up between the electrodes. This can 
be done by steam-jacketing or electrically heating 
the high-tension insulators. The use of electrical 
precipitation for this purpose enables the tar to 
be more readily extracted from the water than in a 
centrifugal washer, since no emulsion is formed and 
cleaning of the saturator and other parts is only 
necessary at long intervals. In this case, too, the 
energy consumption is small and does not exceed 
1 kWh per 100,000 cubic feet of gas. Another 
example of gas cleaning prior to future use is to be 
found in the manufacture of sulphuric acid where 
electric filters are employed to extract the dust from 
the pyrites roaster gas before they enter the Glover 
tower. In this case the filters themselves are brick 
chambers, the electrodes being mild-steel plates 
with wires of special metal suspended between 
them while the insulators are of fused silica. 
Here again high efficiencies are demanded and 
realised, so much so that, contrary to former 
practice, the formation of dust in the furnace is 
encouraged so as to attain a high rate of roasting. 

Hand in hand with all these developments 
constant progress has been made in the design of the 
electrical apparatus, so that breakdowns are rare, 
installation is facilitated, and interference with 
wireless apparatus is eliminated. Special attention 
has been paid to insulation and safety, and the 
rapping gear has been much improved. The posi- 
tion may therefore in every way be regarded as 
satisfactory, and we have no doubt that further 
applications of a very useful system will be seen in 
the future. 








NOTES. 
THe Growts or Erectrricat DIsTRIBUTION. 


Ir the very large assembly of members and 
visitors who attended the annual dinner of the 
Institution of Electrical Engineers at Grosvenor 
House, London, on Thursday, February 10, expected 
to receive some advance information of the Govern- 
ment’s intentions with regard to electricity distribu- 
tion, they were disappointed. That disappointment 
must, however, to a large extent have been alleviated 
by the witty speech of the Minister of Transport 
(the Rt. Hon. Leslie Burgin, M.P.) in proposing the 
toast of ‘‘ The Institution of Electrical Engineers.” It 
is true that right at the end of his remarks Mr. Burgin 
said that one of his major tasks was to endeavour 
to frame a measure dealing with distribution which 
would bring about an advance on the existing 
conditions. He hoped that with the help of the 
skilled forces he could collect from the Electricity 
Commissioners and his own Ministry, a Bill would 
be produced which would be workable and accept- 
able th to the consumer and the industry. 
Before this point had been reached the Minister 
hid paid a tribute to the work of the Institution 
both in peace and war. It was a body, he said, 
that stood for a great ideal and which fully realised 
the need for maintaining high technical standards. 
The growth of electricity supply was almost fantastic. 
As a consumer of coal it now surpassed the total 
consumption of the four main-line railways. Finally 
the Minister coupled the toast with the name of the 
President. But by that time he had left no doubt 
in the minds of his hearers that he had discovered 
the secret of how to make a successful after-dinner 
speech. The reply of the President (Sir George 
Lee) was no less happy. He also dealt with the 
history of the electrical industry and purported to 
have discovered its beginnings in times as far off 
as the Saxon era. Though, he said, we knew what 
electricity had done, we did not know what it was 
going to do. He hoped, however, it was going to 
light our roads, so that the accident rate would be 
reduced, and that by its aid some method would be 
devised for automatically recording the numbers of 
speeding cars. It must be insisted that all the 
advances that had been made were due to research, 
which in the electrical industry meant building on 
the foundations of previous knowledge. The Insti- 
tution took some pride in what it was doing in this 
direction. He hoped that the Distribution Bill, 
when it''was introduced, would keep the green light 


showing for the electrical industry for a long time. 
The toast of “Our Guests” was proposed by 
Dr. A. P. M. Fleming, who said that the Institution 
was created in science and was now repaying the 
debt it had incurred by designing apparatus for 
the very highest voltages which had become an 
indispensable weapon in physical research. The 
work of the Institution was greatly assisted by the 
technical press. It was no light undertaking to 
record both scientific progress and technical develop- 
ment. It was a task, however, which the Press 
performed with great efficiency. The toast was 
suitably replied to by Mr. A. Beverley Baxter, M.P. 


Tue British Inpustrres Farm: GovERNMENT 
BaNQuET TO OVERSEAS VISITORS. 


Had it not been for the political situation, the 
Prime Minister would have been present at the 
Government banquet to overseas visitors to the 
British Industries Fair, held at the Mansion House 
on the eventing of the opening day, February 21. The 
Earl of Derby, who deputised for him and proposed 
the toast of “ British Industry and the British 
Industries Fair,” using the notes that the Prime 
Minister had prepared, observed that the Fair had 
now become the biggest national event of its kind 
in the world. He added, in parentheses, that the 
attendance on the opening day reached a record 
high figure. Resuming his speech, Lord Derby 
said that the value of our imports last year was 
180,000,0007. more than in the previous year, and 
amounted to over  1,000,000,0001., of which 
620,000,0007. represented imports from foreign 
countries, whose prosperity was thus fostered by 
the improvement in our own industrial conditions. 
The policy of bilateral trade agreements, which the 
Government had followed with a great measure of 
success in the endeavour to stimulate trade, was 
still being pursued, and only recently a delegation 
had proceeded to the United States for the purpose 
of discussing the terms of an Anglo-American trade 
treaty. Mr. Oliver Stanley, President of the Board 
of Trade, who responded, remarked that, from 
whatever angle it was regarded, the past year had 
been a good one for British industry. There had 
been, and there were still, signs of diminishing 
activity in certain trades, which had induced 
pessimists to proclaim the imminence of another 
slump ; but all of these depressions could be traced 
to causes which were specific, and not general. In 
the case of cotton, the cause was a bumper crop in 
America ; in the case of wool, a cessation of Japanese 
buying ; and so with each setback in turn. He 
saw no reason to anticipate a general slump; and 
even if one did develop, he pointed out that the 
nation was far better equipped to-day to face 
economic or financial difficulties than it was eight 
years ago. Buyers from 70 countries, within and 
without the Empire, had gathered in London for 
the British Industries Fair, and he was certain 
that British traders could satisfy them with regard 
to quality, variety, and price. 


LNSTIPUTION OF CHEMICAL ENGINEERS. 


The sixteenth Annual Meeting of the Institution 
of Chemical Engineers was held at the Hotel 
Victoria, London, W.C.2, on Friday, February 18. 
During the course of his Presidential Address, Dr. 
William Cullen called attention to the rapidly 
disappearing reserves of some of the world’s metals 
and the effect this would have on future problems. 
He also mentioned the inauguration of a graduate 
course in Chemical Engineering in the University 
of London. This showed that chemical engineering 
was recognised both as a definite branch of applied 
science and as a definite profession which held out 
great opportunities for the undergr:duate. Com- 
pared with the United States and Germany, the 
number of technically-trained men in high adminis- 
trative positions was small in this country, and he 
was, therefore, led to wonder whether in the teach- 
ing of chemistry enough attention was being directed 
to its applications. More interchange of scientific 
and technical information was also necessary. The 
Presidential Address was followed by a paper on 
“Some Applications of Electrical Precipitation to 
Industrial nt Gases,” by Dr. H. J. Bush, 
with which we deal in our leader on page 212. 


Proposing the toast of “ The Institution” at this 
function, the Hon. Sir Hal Oolebatch, Agent- 
General for Western Australia, said that one of the 
factors which had largely contributed to the recovery 
in Australia was the enormous increase in the output 
of gold. While that increase was, to a great extent, 
accounted for by the advance in the price of gold in 
terms of British and Australian currency, it was 
also very greatly due to the research of the chemist 
and the engineer. In reply, the chairman said that 
both the chemist and engineer had largely failed to 
translate their knowledge into terms which could 
be understood by the man in the street. This was 
a deplorable state of affairs, and the sooner it was 
remedied the better. They were still ignorant of 
Nature’s simplest causative processes, which were 
as difficult to understand as the solar system, The 
toast of “ The Guests” was proposed by Mr. C. 8. 
Garland; Sir Robert Pickard, Vice-Chancellor of 
the University of London, and Mr. Robertson F. 
Gibb responded. 


Swiss Nattonat Exnuisirion, Zirtcu, 1939. 


Work has begun on the organisation of a Swiss 
National Exhibition to be held in Zirich from 
May 6 to the end of October, 1939. The principal 
eim of the Exhibition will be to give as complete 
a survey as possible of the historical development, 
working methods, and diversity of the Swiss export 
industries. The buildings of the Exhibition will 
be erected along the east and west shores of the 
Lake of Ziirich, close to the City, and the Belvoir 
and Ziirichhorn Parks will form part of the. site. 
A service of steamers wil! be provided to take visitors 
from one side of the Lake to the other and certain 
sections of the Exhibition, notably those dealing 
with water transport, will be arranged on the waters 
of the Lake. In connection with the Exhibition, 
new approach roads are being constructed and old 
houses, including the famous twin-towered Tonhalle, 
demolished. Among the new buildings which are 
being erected is a new congress hall, which,.we 
understand, is to cost some eight million Swiss 
francs. In Ziirich itself several of the main streets 
have been, or are being, widened, and a number of 
parks for motor cars laid out. The Swiss Office for 
the Development of Trade, Post Box 4, Lausanne, 
from whom further particulars regarding the 
Exhibition may be obtained, is working in close 
collaboration with the Exhibition management, 
whose offices are at Walcheturm, Ziirich. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Ture ninety-first annual general meeting of the 
Institution of Mechanical Engineers, was held on 
Friday, February 18, at Storey’s-gate, St. James’s 
Park. The chair was occupied during the first 
part of the meeting by the retiring president, 
Sir John E. Thornycroft, K.B.E., and afterwards 
by the newly-elected president, Mr. David E. 
Roberts. Before the transaction of the formal 
business, Sir John Thornycroft announced that the 





Council, in view of the regretted illness of the secre- 
tary, Brig.-General Magnus Mowat, had appointed 
Mr. J. E. Montgomery as acting secretary. 


Honorary Lire MeMBErs. 


It was then announced that Mr. R. EK. L. Maunsell, 
C.B.E., past vice-president, and Mr. Charles Day. 
M.Se. (Tech.), past-president, had been elected by 
the Council to be honorary life memnibers. 


PRESENTATION OF PRIZES. 


Sir John Thornycroft then presented the prize: 
awarded by the Council during the past session. 
The list included the prizes awarded for papers to 
corporate members, the names of the recipients of 
which are given on page 99, ante. The prizes 
awarded to graduates and students for papers read 
during the session was as follows :—Mr. H. A. Wain- 
wright, graduate, for his paper on “ Distortion of 
Metals by Cold Working ” ; Mr. J. H. Ellis, graduate, 
for his paper on “ Overhead Electric Travelling 
Cranes”; Dr. J. W. Drinkwater, B.Sc., graduate, 
for his paper on “ Following Combustion in a Com- 
pression-Ignition Engine by Chemical Means” ; 











In the evening, the Annual Dinner took place. 





Mr. 8. R. Wood, graduate, for his. paper on “The 
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Balancing of Rotating Components”; Mr. G. O. 
Stevenson, student, for his paper on‘‘ Automatic 
Pumping Plant,’ and Mr. W. Hollick, graduate, for 
his paper on “ Furnaces for Water-tube Boilers.” 
The first “ Hele-Shaw National Certificate Prize ” 


was awarded to Mr. J. Taylor, a student of the | 
'to succeed such distinguished predecessors. He 


Municipal Technical College, Coventry. 


AnnvaL REPORT. 


The president then moved, and Mr. W. A. Tookey 
seconded, the adoption of the annual report. The 
motion, on heing put to the meeting, was carried 
unanimously. The following is a summary of the 
report : 

The ninety-first annual report showed a net increase 
on the roll of membership of 425 names, the total now 
having reached 12,720. The additions during the year 
numbered 1,247, the difference of 822 being accounted 
for by deaths, resignations, &c. Only the grades of 
member, associate member and graduate showed a net 
increase The list of deceased members included 
three past-presidents, viz., Sir John A, F. Aspinall, 
D.Eng., Sir John Dewrance, G.B.E., and Mr. William 
Taylor, O.B.E., and four distinguished honorary members, 
namely, the Right Hon. J. Ramsay MacDonald, P.C., 
the Marchése Marconi, G.C.V.O., the Right Hon. Lord 
Rutherford, O.M.. and Dr. Ambrose Swasey. The 
late Mr. C. J. T. Billingham was chairman of the South 
Wales Branch in 1927 and again in 1935, and Mr, A. E. A. 
Edwards was vice-chairman of the Midland Branch in 
1932. Mr. 8. W. Challen had joined the Institution in 
1876. The accounts for the year showed a balance of 
revenue over expenditure of 5511., as compared with 5961. 
of the previous year, the total revenue being 39,2281., 
as against 37,9071. for 1936. Grants made by the 
Council for the Branches and Graduate’s Sections 
amounted to 2,460l., exclusive of administrative and 
other charges at the Institution headquarters, as against 
2,2111. for last year. 

A general discussion on Lubrication and Lubricants 
had been organised me Institution and four meetings, 
at which 136 papers been presented, had been held. 
Extra general meetings had been held for the Education 
Group, the Internal Combustion Engine Group and the 
Steam Group. An application for the formation of a 
Caribbean Branch had been granted. The Inventions 
and Research Advisory Committee had continued its 
work. Research work on manganese-rich iron-mangan- 
eso alloys had been continued in the Metallurgical 
Department of the National Physical Laboratory. It 
was intended to bring this research to an end at the 
close of the present financial year. A preliminary 
report on cemented cutting tools had been prepared by 
the Sub-Committee on Tungsten Carbide Tools under 
the chairmanship of Mr. J. M. Newton, B.Sc. A research 
Committee on High-Duty Cast Irons for General Engin- 
eering Purposes had been formed under the chairman- 
ship of Dr. H. J. Gough, M.B.E., and work on the subject 
was proceeding. Research work for the Pipe Flanges 
Research Committee, of which Mr. H. L. Guy, F.R.S., 
was chairman, was steadily proceeding at the National 
Physical Laboratory under the direction of Dr. Gough, 
and a variety of work on the subject of welding had 
been done by the Welding Research Committee under 
the chairmanship of Dr. F. C. Lea, O.B.E. A report 
on the research on apperatus for sizing materials con- 
ducted in the City and Guilds (Engineering) College 
would shortly be submitted to the Institution. During 
the year Dr. H. 8. Hele-Shaw, F.R.S., had retired from 
his office of chairman of the Joint Committee with the 
Board of Education, which office he had held since the 
appointment of the Committee in 1921, and the Council 
had gratefully accepted his offer to present to the Insti- 


tution the sum of 2001. for the purpose of an annual | 


award to a student deemed by the Council to have 
shown outstanding industry and merit in part-time 
courses comming te both the Ordinary and Higher National 
Certificates. The Council had decided to present each 
recipient of the prize with a bronze medal bearing the 
‘likeness of Dr. Hele-Shaw in commemoration of his part 
in the establishment of the National Certificate Scheme. 


APPOINTMENT OF AUDITOR. 


It was proposed by Mr. E. W. Moss and seconded | discussion was open, observed that the paper was 
by Dr. T. W. Chalmers, that Mr. Raymond Crane,| amply illustrated in many ways and gave a full 
F.C.A., be re-appointed to audit the accounts of the | account of recent development in the subject. One 


Institution for the coming year, which motion was 
carried unanimously. 


ELgction or Orricers, &c. 


The result of the ballot for the election of officers 
was declared as follows :—President, Mr. David E. 
Roberts ; vice-presidents, Mr. H. L. Guy, F.R.S., 
and Major 8. J. Thompson, D.S.0.; Members of 
Council, Mr. 0. V. 8. Bulleid, Wing-Commander 
T. R. Cave-Browne-Cave, C.B.E., Mr. C. Hinton, 
B.A., Eng. Vice-Admiral Sir George Preece, K.C.B., 
Dr. D. R. Pye, F.R.S., Professor A. Robertson, D.Sc., 
and Mr. C. H. Russell (associate member). The 


following past-presidents were also appointed to 
serve on the Council: Sir H. Nigel Gresley, C.B.E., 
and Sir John E. Thornycroft, K.B.E.; and the 
chairman of the local branches were co-opted in the 
same capecity. 


| 


Sir John E. Thornyeroft then vacated the chair 
in favour of Mr. David E. Roberts, the president 
for the coming year, who, in a brief acknowledge- 
ment of the applause with which he was. greeted, 
said that the duties of a president of the Institution 
were not light, and the task was increased by having 


would, however, do his best to maintain the tradi- 
tional prestige of the office and the Institution. 

Dr. H. 8S. Hele-Shaw, F.R.S., past-president, then 
proposed a vote of thanks to the retiring president. 
Sir John Thornycroft had had a long period of 
service with the Institution apart from his year of 
office in the chair. The office of president was no 
sinecure. In pre-war days, when there were no 
branches, and a small membership, the atmosphere 
was decidedly leisurely, but now-a-days there were 
some forty members of Council under the president, 
and apart from the headquarters’ work, it was 
essential to keep in touch with those representing 
the various sections. A feature of Sir John’s year 
of office had been the holding of the conference on 
Lubrication, which was of great importance to 
mechanical engineers and had been attended by 
distinguished men from all over the world. Dr. Hele- 
Shaw then referred to his association with the late 
Sir John I. Thornycroft, who had joined the Institu- 
tion when the membership was only about 1,000 
persons. The nature of his work, Dr. Hele-Shaw 
pointed out, had absorbed so much time that he 
had not proceeded to the presidential chair, but 
the country, especially during the war, had been the 
gainer, and the election of his son to the office had, 
in a manner, filled up the blank. 

The motion was seconded by Mr. John Belliss, 
who said that both as a member of council and as one 
engaged in the provinces, he could testify to 
the manner in which Sir John had carried out his 
official duties, his record of attendances at the 
numerous functions, particularly as regarded the 
local branches, being worthy of the highest praise. 
The Institution was indebted to him. 

The vote of thanks having been heartily accorded 
by the meeting, Sir John E. Thornycroft made a 
short reply. After alluding to his early apprecia- 
tion of Dr. Hele-Shaw’s work in connection with 
early motor vehicles, he referred to the organisation 
of the Institution. The work of the headquarters’ 
officers had been greatly helped by the scheme of 
co-operation with the local branches, now in opera- 
tion. Much of the credit for this well thought-out 
scheme was due to the secretary, Brig.-General 
Mowat. He would thank all his colleagues on the 
Council, the representatives from all the branches 
and the staff of the Institution for the support and 
help he had received during the past year, and he 
was sure the incoming president, who he knew had 
the interests of the Institution at heart, would be 
backed up in the same manner. 


Srye.e-Bucker Excavators. 


The new president then called upon Mr. W. 
Savage, chief engineer, Messrs. Ruston-Bucyrus, 





|We commence to reprint this paper in abridged 
| 
} 


Limited, Lincoln, to present his paper, entitled 
“The Development of Single-bucket Excavators.” 


form on page 221 of this issue. 
Mr. David E. Roberts, in announcing that the 


| Seature was very noticeable and that was that 
|wheeled traction seemed to have been almost 
| entirely displaced by the crawler type of track. 

| Mr. W. Barnes hoped that the discussion, would 
| bring out other information as useful as that con- 
tained in the paper itself. He could endorse the 
author’s view that the oversize caterpillar track 
was useful for drag-line work, as, when the ground 
| was not too soft, mats or timbers could frequently 
be dispensed with. At the same time they were not 
generally advisable in machines fitted with shovel 
equipment, as they reduced the working clearance 
| when the dipper was lowered ready for another cut. 
The section on power transmission seemed to indi- 
cate that some prejudice against friction clutch 
operation existed, but it might be pointed out that, 


transmission. The design of the modern clutch 
was excellent, and it was very satisfactory in practice. 
Though it had been pointed out in the paper that 
the clutches for the swing motion were subject to 
very severe wear, it was no uncommon experience 
for these to run 18 months or more without re-lining ; 
an operation which, moreover, could be easily and 
cheaply performed in a few hours. The subject of 
fluid couplings for excavators was a debatable one. 
and he hoped some one who had had field experience 
with machines so fitted would state his views. 
Another controversial subject, Mr. Barnes con- 
tinued, was that of wire ropes. It would be useful 
to know what was a fair cost of drag and hoist ropes 
for drag-lines, and of digging ropes for shovels per 
cubic yard of material excavated. Some users pre- 
ferred flattened strand ropes, and might have costs 
for them; generally any information from users 
would be valuable. He could endorse the utility of 
the chain drive for the caterpillar track, as he had 
inspected a machine, weighing over 30 tons, which 
in three years had travelled over approximately 
400 miles of very rough ground; the chains, as 
well as the caterpillar links and pins, were still in 
excellent condition. He would like some informa- 
tion regarding the hook arrangement mentioned in 
the paper as compared with the hook roller of Fig. 23. 
Reference had been made to the advantages 
attending the use of light welded booms, and 
aluminium booms had been mentioned. Information 
on the use of modern alloy steels for booms would 
be welcome. 

Mr. F. M. Robinson, observing that he was in- 
terested chiefly in the larger types of excavator, said 
he was at a loss to see why the balanced hoist had 
been neglected. In some machines the unbalanced 
load might be over 20 tons. Balancing gear meant 
additional mechanism, but this could be of a simple 
type and the savings were well worth having. 
Further, in a regenerative machine, with Ward- 
Leonard control, it seemed that the regenerative 
current kicks would be materially lessened, these 
being disturbing on a small rural] line. He had had 
some 10 years’ experience with the hook claw men- 
tioned, and had found it effective ; while, so far as 
retarding the swing speed was concerned, he had 
not noticed anything out of the way. As to cater 
pillar tracks on soft ground, he thought with a 
shovel machine, small tracks were preferable to 
those having a larger surface. Their experience had 
showed the wooden stick, flitched with steel, to be 
superior to the ordinary steel riveted stick, but 
he would like to know more about the welded steel] 
stick. He would ask, in connection with clutch and 
brake linings, whether the author considered zinc 
or brass preferable for the bonding wire. The 
largest and smallest machines illustrated in the 
paper showed single dipper sticks, but the inter 
mediate sizes had double sticks, Their experience 
showed that there was a lack of rigidity with the 
double stick. On the question of levelling devices, 
he definitely preferred the hydraulic jack for large 
mac 

Mr. H. C. Erith said that new types of drag-line 
were not dealt with in the paper. When he laid 
out a brickworks, capable of producing 120,000,000 
bricks yearly, some few years ago the only single- 
bucket excavator available was the shovel of the 
type shown in Fig. 32, which for cutting the materia! 
of a nearly vertical face had to work on the bottom 
level of the deposit. In the Australian and Con- 
tinental lignite workings multiple-bucket excavators 
were now widely used, the machine standing on the 
top ground and delivering the material upwards on 
an inclined face. The principle of top level working 
had been adopted by British makers of single-bucket 
excavators, and drag-line machines, excavating up- 
wards on an inclined face, were now being used. 
Mr. Erith then entered into: the question of costs 
and observed that no figures were given of operating 
costs for modern electric excavators. In connection 
with costs generally, he stated that manual excava- 
tion with compressed air shovels was very economica! 
for single shift working, as in brickworks producing 
10,000,000 bricks yearly. The conditions, however, 
were very different from two-shift working, where. 
as in the case of the Fletton brickworks, with a 
100-hour week throughout the year, ten times 








possibly, 95 per cent. of the excavators manu- 
factured at the present time had this method of 





that output, or more, was attained with a modern 
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electric excavator. He had seen a walking drag- 
line machine at work on the Continent and wondered 
why the type had not been produced over here. 

Mr. A. C. Basebe dealt at some length with the 
references to the use of fluid couplings and showed 
that modern designs of these couplings were more 
flexible than would appear from the paper. Thus, 
curves based on the maximum engine torque, 
which was only used for approximately 40 per cent. 
of the normal time of digging, showed that if the 
torque of a normal cut was considerably less than 
the full torque, the speed would go up, practically, 
to the direct-coupling speed. In any case, there 
would never be such a heavy inertia torque as would 
damage the bucket and other parts of the machinery. 
Referring to early experiences, he mentioned that 
two excavators with which he was concerned were 
often used as cranes when it was difficult to make a 
lift without jerking. He believed that the fluid 
coupling on excavators had more or less eliminated 
that jerky effect and had given a- very smooth 
lift. 

Mr. R. 8. Lewis said he thought the fluid coupling 
was of great benefit for the modern excavator. It 
relieved the gear of a tremendous amount of shock 
and prevented stalling of the engine and, therefore, 
gave the driver confidence in going hard at his work. 
He thought the sentence in the paper relative to 
three-point suspension when travelling, when the 
frame was hydraulically jacked up, was misleading. 
His firm made very big excavators and insisted that 
they must be hydraulically supported. Three-point 
suspension was not enough. A large frame needed 
to be supported at all four corners ; such supports, 
in effect, extending in all cases down to the ground, 
gave a firm base. 

Mr. Asa Binns, on being invited from the chair 
to speak, said he had nothing to contribute on tech- 
nical points; his experience with excavators had 
been that of a contractor, or in supervising a con- 
tractor on large public works. The makers of exca- 
vators had often severe conditions to meet, and while 
cheap work could be done under ideal conditions, 
costs varied enormously when these were departed 
from. Illustrating his remarks by a brief description 
of the excavation of the King George V Dock, 
Mr. Binns said that the distance from the river 
entrance to the end of the dry dock was about 1 mile 
and 5,000,000 cub. yards of excavation had to be 
removed and dumped at sea, 50 miles away. For 
the main basin excavation, one of the multiple- 
bucket dredgers, which had been referred to in the 
discussion, was first used. It ran on four tracks and 
could comfortably handle 2,000 cub. yards per day 
which was loaded into wagons, discharged into tips 
at an adjoining dock, and there deposited in barges 
for disposal. The system was satisfactory until a soft 
spot was reached in the bank, over an old creek. This 
temporarily put the multiple machine out of action, 
and an ordinary excavator of the shovel type had 
to be introduced ; this, with some assistance from 
dredgers, solved the difficulty. This was an example 
of what the excavator had to face; many such 
contingencies arose, which had to be covered by the 
contractor. The designers of modern excavators 
were to be complimented on the way their machines 
stood up to their job and the versatility with which 
they could be adapted to extraordinary conditions. 

Mr. R. G. Cooper, referring to fluid couplings, 
said it was stated in the paper that the torque of the 
coupling was governed: by the oil filling. 


circuit, the operation of which baffle was described 


There was definite 
hydraulic coupling did extend the life of the ropes. 


excavators, showed that the ropes in one fitted with 
a direct drive, lasted for 250 hours, while in that 
fitted with a hydraulic coupling the ropes had 
already lasted 600 hours and were still in good 
condition. This big increase in the life of the rope 


coupling ; ropes, he believed, were a very expen- 
sive item. The importance of the smooth engage- 


thought, the fluid coupling combined with a grab 


cluteh was the ideal arrangement. The clutch could | the Glass Industry.” The honorary secretary of the 


four-point support when travelling. He was glad to 
It could | have Mr. Binns’ independent testimony, as to the 
also be governed by fitting a baffle into the hydraulic | difficulty of fixing the cost per cubic yard in excavat- 
ing. It was not practicable to theorise on that point ; 
in Mr. Sinclair's paper read before the Institution.* | actual practice produced so many surprises. He 
proof that the fitting of a| was also pleased that Mr. Binns was able to tell the 
members that the single-bucket excavator had come 
Experience, in particular of two identical drag-line | to the rescue in the great dock work described. 


be held at the Norbury House Hotel, Droitwich, from 
May 18 to 21. y 
went far to balance the extra cost of the fluid a pre 7 17, t07 rye vg roth 
Harold Macmillan will speak on 
Mr. Ronald Cartland on 


: The technical sessions are being arranged by 
ment of clutches had been mentioned. Here, he| or Gises Technology and will deal with ‘* Glass-Finishing 


be let in suddenly, as was often desirable, but the 
fluid coupling took up all the shock and would 
absorb any heat generated. 
® Mr. Savage, in reply, said it was difficult to state | 
the cost of rope per cubic yard of rock excavated 
as conditions naturally varied, but he thought 0-1d. 
per cubic yard would not be exceeded under the 
most arduous conditions; in many cases it was 
half, or even a quarter, of that amount. He pre- 
ferred the channel roller of Fig. 23 to other types 
of anchor as the desired results could be obtained 
with four rollers only. Other systems were, no 
doubt, as effective, though perhaps less direct. He 
thought the saving in weight which could be made 
by using alloy steels for welded booms was hardly 
worth while, in view of the difficulty of obtaining 
satisfactory welds with such steels. Research was, 
however, ing on this problem. The balanced 
hoist would, he thought, be ultimately used on all 
big machines. It had already been fitted on some 
large ones in the United States. With regard to 
the use of caterpillar tracks on soft ground, he 
could hardly agree with Mr. Robinson that the 
smaller tracks were preferable if mats had to be 
used. The timber for such mats would be rapidly 
destroyed by the higher unit load of the smaller 
tracks and the maintenance costs would be high. 
He agreed that the wooden dipper stick was, in the 
main, more satisfactory than a riveted steel one, 
but the fact remained that the welded steel arm was 
better than either. He could not express an opinion 
on the relative merits of zinc or brass bonding wire 
for linings. He believed the double stick was 
slightly better than the single one, as it resulted 
in @ lighter front end equipment, but as regards 
performance, both types were equally efficient. 

He admitted that hydraulic jacking was efficient ; 
it seemed to be accepted that this would be the 
universal method of levelling large machines. He 
thought Mr. Erith’s criticism of the omission of 
recent types of drag-line excavator was due to a 
misunderstanding. The machines referred to were 
ordinary drag-line machines, working from the top, 
and the application really demonstrated the versa- 
tility of the single-bucket excavator. He believed 
the multiple-bucket excavators largely used abroad 
had high maintenance costs. Further, more exca- 
vation work was done in the United States than in 
any other country and the multiple-bucket excavator 
was hardly to be found there. He had purposely 
avoided all discussion of costs and had referred those 
interested in this side of the subject to Sir Henry 
Japp’s paper on “ Modern Methods and Plant for 
Excavations,” read before the Institution of Civil 
Engineers in December, 1934. There had been no 
demand for walking drag-lines in this country. On 
the subject of the fluid coupling, he did not consider 
it good practice to make an excavator with a single 
full-load speed and then run it at half-speed, 
especially if the bucket were doing nothing. A con- 
tractor liked his machine to go at full speed without 
loss. Fluid couplings, on the other hand, were bene- 
ficial when the machines were to be used as cranes 
for some part of their lives, as the engine speed could 
be controlled and the arrangement permitted gentle 
lifting of the load. He had no criticism of this usage 
to offer, except that it meant a special governor 
on the engine. He gathered from Mr. Lewis’s re- 
marks that the large machines he referred to used 








Guass Convention.—The fifth Glass Convention will 
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gates which sink. 


INDUSTRIAL APPLICATIONS OF 
THE PHYSICAL PROPERTIES OF 
GRAPHITE—IV. 


By A. H. Srvart, Ph.D., B.Sc. 


Suspension Qualities and Filtration.—In previous 
articles, it has been shown that colloidal graphite 
incorporated in the lubricating oil and the fuel of 
an engine may result in substantial improvements 
in performance. There are two questions which at 
once arise in connection with the employment of 
graphite for this purpose: (1) Will it remain in 
suspension in the oil or other medium and resist 
any tendency of sedimentation over sufficiently long 
periods ; and (2) will its presence in the oil or fue! 
adversely affect the performance of any filter in the 
system? Graphite has a specific gravity ranging 
from 2-1 to 2-5; thus, in oil, it will have a buoyancy 
equal to that of aluminium in water. It will be 
clear, therefore, that no type of graphite will 
remain in suspension in oil except that in colloidal 
form. No definite line of demarcation exists 
between a true solution and a colloidal “ solution.” 
It is a matter of particle size, and the arbitrary 
limits generally accepted are 0-1 milli-z to 1 milli-» 
for pure solutions, and 1 milli-~ to 100 milli-» 
for colloidal “sols,” as they may conveniently be 
called. Particles of size upto 1 y(i.e., 1,000 milli-») 
will pass through ordinary filter paper, and particles 
of size below 100 milli- will exhibit the Brownian 
movement in a suitable medium. 

The writer has examined many types of graphite, 
but none obtained from natural sources has indicated 
a particle size below 1 » and in most cases the value 
has been very much in excess of this limit. On 
the other hand, the samples of Acheson’s Colloidal 
Graphite, both “ Aquadag” (in a water vehicle), 
and “ Oildag ” (in a vehicle of oil) have (1) passed 
readily through ordinary filter paper ; and (2) shown 
the Brownian movement, indicating a particle size 
below 1 yw. An estimate of the particle size in 
these preparations is in the neighbourhood of 
75 milli-~. In addition, this graphite exhibits the 
phenomenon of cataphoresis, that is, the minute 
particles carry an electric charge, in this case a 
negative one. Opinions differ on the origin of 
this charge on the particles of colloids, and it may be 
noted that it is normally carried only by colloids, that 
is, minute particles of a solid dispersed in a liquid. 
Emulsoids, or a dispersion of minute globules of a 
liquid dispersed in another liquid, do not as a rule 
show cataphoresis, It is the existence of this charge 
which is responsible, to some extent at least, for the 
suspension of the solid particles, and if the latter 
are discharged they flocculate and produce aggre- 
It is for this reason that in the 
employment of colloidal graphite all electrolytes 
must be excluded, since the ions of an electrolyte 
being charged will discharge the particles of the 


colloid and cause flocculation. Since emulsoids are not 
generally subject to this influence of electrolytes, it is 
sometimes possible to protect a colloid by means of 
an emulsoid ; 


the latter appears to encase the 
particles of the former and shield them from the 


attacks of the ions. 


Lubricating oils vary to some extent in their 


influence on colloidal graphite. Among the many 
standard oils which the writer has tested for this 
property, not one has been found which did not 
maintain the colloidal graphite in satisfactory 
suspension over long periods. The following test 
was made on a light spindle oil: Initially this oil 
carried 0-2 per cent. of colloidal graphite. A 
Nessler tube was filled with the oil to a depth of 
10 cm. and allowed to stand undisturbed for over 
six months. 
by means of a fine pipette from positions | cm. 
from the top and 1 cm. from the bottom. The 
concentration was determined by means of the 
photo-electric colorimeter described in the first 
article of this series. After 16 days no change could 
be detected, but after 31 days the graphite content 
Sean ae of the upper stratum was 0-188 per cent., and that 
» , yele 8n¢ | of the lower 0-226 per cent. 
Recent Industrial Legislation.” | made at the end of 109 days and 191 days, but the 
latter concentrations were unchanged. 


Periodically a few drops were removed 


Further tests were 


The particles constituting most colloids are not, 


of course, of uniform size and, quite distinct from 
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vessel, there is a tendency for the larger particles 


to concentrate towards the botvom of the vessel. 
They are still, however, in true suspension and still 
show Brownian movement. Perrin made use of 
this fact to determine the Avogadro number, and 
obtained a result which was later confirmed by 
Millikan using a different method. It would appear, 
therefore, that in the oil tested above it required 
something between 16 days and 31 days for the 
colloidal sol to assume a fixed distribution, after 
which no further change took place. This is 
obviously a very satisfactory result, since in normal 
use a graphited oil would not remain undisturbed 
for so long a period, and any movement of the oil 
would assist the maintenance of a uniform distribu- 
tion. In any case it will be observed that there was 


no evidence of flocculation and consequent sedimen- 


tation, even after six months. 

The case of suspension of colloidal graphite in 
petrol is of a somewhat different character. Graphite 
forms a non-reversible colloidal; that is, if the 
liquid in which it is dispersed is removed, by 
evaporation or otherwise, the graphite flocculates 
and is not restored to colloidal form by restoring the 
liquid vehicle. Colloidal graphite may be obtained 
in a great variety of liquid media, but never dry. 
It is possible to protect the tiny particles so dispersed 
by something in the nature of an emulsoid, and there 
is the possibility that when added to petrol this 
protective film may be dissolved and the particles 
rendered more liable to ionic attack. In the very 
highly concentrated dispersion employed in one of 
the engine tests described in the third article of 
this series, it was found that the dispersion was 
only slightly affected after standing undisturbed 
for a wiek, and it took three weeks to produce any 
material effect. In practice, however, such high 
concentrations would never be used, and the normal 
admixture of colloidal graphite to petrol is such that 
its presence is only just visible when viewed in bulk. 
As this concentration is too low to obtain reliable 
data by means of the colorimeter, the following test 
was devised ; 
containing plain petrol, No, 2 normally graphited 
petrol, and No. 3 petrol with double the quantity 
of graphite in No. 2. They were allowed to stand 
undisturbed for 12 days, when the photograph 
reproduced in Fig. 10 was taken, The three tubes 
were standing in an oblique line across a beam of 
parallel light from an electric arc. It will be seen 
that the beam is scarcely visible in No. 1, whereas 
Nos, 2 and 3 show the Tyndal effect very clearly. 
This phenomenon indicates that the graphite 
particles were still in suspension, and that they had 
not flocculated, since the size of the particles was 
still small compared with the wavelength of light. 
To the eye this phenomenon was very beautiful, 
since the beam in Nos, 2 and 3 showed the blue 
colour characteristic of white light scattered by 
small particles. 

Turning to the question of filters, while one finds 
@ certain amount of published data referring to 
commercial filters of the so-called filter-press type, 


9 


very little information appears to be available | 


regarding the oil and petrol filters in common use 
on internal-combustion engines. Until quite recent 
years little was provided beyond fine copper gauze, 
and as this was replaced by filters employing a 
septum of finer and finer texture it became evident 
that the filter could no longer provide oil in the 
volume and at the pressure required by the engine. 
In many modern engines the oil coming from the 
pump passes in part to the ducts feeding the bearings 
and in part through a filter which is very slow in 
action but highly efficient, t being assumed that in 
the course of time all the oil passes through the 
filter. It is a filter of this type which is most likely 
to be affected by the presence of graphite in the oil. 
There are two aspects of the question : (1) Will the 
filter remove the graphite from the oil? (2) If it 
tloes, will this graphite block up the pores of the 
filter and render it less effective ? The writer has 
had under test a very large number of these filters, 
ranging from the small filters fitted to cars to those 
associated with large stationary engines. These 
have been tested with oils of many grades over 
considerable ranges of temperature and oi] pressure. 
Twoexamples may be quoted. Firstly, a very large 
titer which did not remove colloidal graphite from 


Three tubes were arranged, No. 1) 
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oil, and secondly, a very small filter which after 
many circulations of the oil, removed a portion of 
the graphite. The element of the large filter con- 
sisted of closely-woven felt mounted on a steel-wire 
former, examples of which are shown in Fig. 11. 
Two filters of this type were tested, one new and 
the other discarded after long use on a stationary 
engine. Both were tested with clean oil, first with 
the oil plain and then with the same grade of oil 
containing 0-2 per cent. colloidal graphite. In 
these tests a small difference of rate was noticed 
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between the plain and graphite oils when the 
temperature and pressure were low, and this would 
have been attributed to experimental error had it 
not been for the fact that the difference was always 
jin the same direction. The graphited oil always 
passed at the greater rate, conditions of tempera- 
| ture and pressure being the same. 

With the filtering septum in any given state, 
one would expect the rate of flow to vary more or 
less directly as the pressure and inversely as the 
viscosity, the latter being a function of the tempera- 
ture. On this assumption the question arose of 
whether the addition of colloidal graphite influenced 
the viscosity of the oil. The graphite had been 
added to the oil in the form of “ Oildag.” The 
latter consists of a 10 per cent. suspension of colloidal 
graphite in an oil not materially different from the 
oil being tested, and this was added only to the 
extent of 2 per cent. It was felt that this could not 
account for the difference in rate which was observed. 
This point was further investigated by testing both 
oils in a Redwood Viscometer. The results are 








| oil prevailed. 








shown in Fig. 12, from which it will be seen that | 


the addition of colloidal graphite to the oil markedly 
reduces its viscosity at low temperature, and the 
difference in the observed viscosity was directly 
proportional to the difference in the rate of flow 
through the filter. There appears to be some reason 
to think that the particles of graphite reduced the 
internal friction of the oil and enabled it to flow more 
readily both through the filter and through the aper- 
ture of the viscometer. The difference diminishes as 
the temperature rises, and is, of course, quite negligible 
at working temperatures, but it does prove that 
so far from the graphite retarding the flow of oil 
through a filter, such influence as there is, is in the 
opposite direction. Although the discarded element 
was partially choked and passed oil at a lower rate. 
the same relationship between plain and graphited 
After the tests were completed, the 
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filtering elements were removed from the filter 
body. Both appeared quite black with graphited 
oil. They were stood on end and allowed to drain 
for three days, when the photograph reproduced in 
Fig. 11 was taken. It will be seen that the discarded 
element is still black, while the new one (on the 
right-hand side) has returned to its original grey. 
showing that the oil draining from it had carried 
the colloidal graphite with it and the latter had not 
been retained by the fabric of the filter. The other 
type of filter to be quoted had a filtering septum con- 
sisting of a cylinder of some compressed material 
which had the appearance of slag wool. The walls 
of this cylinder were about an inch thick and offered 
very considerable resistance to the flow of oil. For 
these tests a motor-driven pump was used and the 
oil heated by means of an electric immersion heater. 
In the early part of these tests no graphite appeared 
to be removed from the oil, but after repeated 
passage through the filter it was found that some 
was being withheld and the matter was then 
thoroughly investigated. Nine of these filters were 
tested under a great variety of conditions ; one of 
them, for example, was under test with controlled 
temperature and pressure for 88 hours. In all 
eases one fact emerged, namely, that while no 
measurable amount of graphite was removed from 
the oil with one passage through the filter, the same 
oil passing again and again through the filter 
suffered the loss of some of its graphite; in no 
ease, however, was it al) removed. One set of 
results is shown graphically in Fig: 13. It wilt be 
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seen that the graph has become almost horizontal 
after the oil’ has made 150 passages through the 
filter. 

It is not easy to find a wholly satisfactory explana- 
tion of these results. One may assume that the 
graphite particles are of various sizes, and it might 
be argued that the early passages through the filter 
retained the largest particles, which partially choked 
the interstices and enabled the septum to retain 
smaller particles during subsequent passages. If 
this were so, there would appear to be no reason’ 
why the process should not continue until all the 
graphite is removed, a state which is not suggested 
by the graph in Fig. 13. Again, if the above 


explanation were the correct one, the rate of flow | gr@ 


of oil (temperature and pressure remaining constant) 
should diminish as the septum becomes choked. 
This was not observed ; on the contrary, in so far as 
any change of rate was observed, it increased. The 
facts suggest that the removal of the graphite was 
due, in part at any rate, to the adsorption of the 
graphite by the material of the ing septum. 
This would account for the fact that as the surface 
of the material approached saturation the rate of 
rehoval of the graphite would diminish. It would 
also explain the well-established fact that the rate 
of flow through the filter did not fall off ; on the 
contrary, in many eases it increased slightly. In 
any case, however, tests repeated many times have 
clearly shown that these filters are not in any way 
choked by the presence of colloidal graphite in an 
oil, and in those cases where any of this graphite 
is removed it is not all removed, but sufficient is 
left to maintain the graphoid film on the bearing 
surfaces. 

It may not be out of place to compare these 
filters with the industrial chemical filters of the 
* filter-press ” type. If the filtering septum may 
be regarded as a number of capillary tubes, and if 
the flow through them is streamline, the rate of flow 
will be proportional to the pressure difference on the 
two sides. These conditions are, however, seldom 
realised in practice, and at low pressure it is generally 
taken that the rate of flow is proportional to the 
square of the pressure for textile cloths, and to the 
square root of the pressure for metal eloths. It is 
always found, however, that an extremely thin 
deposit on the septum materially affects the rate of 
flow. For any given set of conditions it is possible 
to express the rate of flow as a function of the 
septum resistance plus a function of the deposit. 
Generally speaking, the latter term is not only 
the larger, but is constantly growing until it renders 
the filter uneconomic. Now, in the oil filter above 
mentioned, observations over a range of pressure of 
10 lb. to 50 Ib. per square inch at a constant tem- 
perature of 95 deg. F., using Mobiloil BB, gave 
rates of flow (F) im terms of pressure (P) which 
followed the equation F = (P — 5)t very closely 
indeed ; the flow is expressed in pints per hour. It 
will be remembered that the septum in this filter 
consists of a thick layer of closely-packed material 
and offers considerable resistance to the flow of oil. 
From the equation it would appear that a pressure 
in excess of 5 lb. per square inch is necessary before 
flow commences. In one test on this filter, using 
Mobiloil BB at a temperature of 60 deg. F., a 
pressure of 20 lb. per square inch was maintained 
for 25 minutes before oil commenced to flow through 
the filter. 

All the tests so far quoted have been made with 
clean oil, plain or graphited. It is desirable to 
ascertain whether the presence of dirt, especially 
the form generally known as sludge, will affect the 
general conclusions and, in addition, whether the 
presence of colloidal graphite in an oil would 
influence the formation of sludge, one way or the 
other. It is well-nigh impossible to put two 
samples of oil into use and to give them equal 
opportunities of becoming dirty. A test was, 
however, made in which a mixture of oil was pre- 
pared which would readily saponify. Part of this 
mixture was incorporated with colloidal graphite 
in the usual proportion, namely, 0-2 per cent. of 
graphite. A measured amount of alcoholic potash 
was then added to each and thoroughly shaken. 
The resulting mixture appeared to be capable of 


of flow smeiiiaile scheduled. The volume of oil 
which had passed the filter in each case was noted 
when the rate of flow was reduced to one-tenth of 
the initial rate. In the case of the graphited oil 
this volume was nearly four times that of the plain 
oil. It is thus clear that the presence of colloidal 
graphite in an oil has no adverse influence on its 
sludging properties ; on the contrary, it materially 
assists the filter to remove the foreign matter. One 
further point may be of interest. A little of this 
black sludge was taken from the graphited oil 
which had been saponified, placed on a filter paper 
and washed with petroleum ether. The saponified 
matter came out white, showing that the colloidal 
phite was. washed out with the oil and was not 


held by the sludge. 





THE LATE MR. E. G. HERBERT. 


ENGINEERS in - parts of the world will learn 
with regret of the of Mr. Edward Geisler Herbert, 
which occurred on February 9 after three months’ 


ears 
Limited, machine-tool manufacturers, Atlas Works, 
Levenshulme, Manchester, 19. He was born at 
Dedham, near Colchester, Essex, on Mareh 23, 1869, 
and received his general education at ‘Nottingham 

School from 1876 to 1887... In the latter year 

he came up to London to take the physics and mathe- 
matics course at University College and passed the 
B.Sc. examination in 1889. He remained at Uni- 
versity College until the following year in order to 
take the junior and senior engineering courses simul- 
taneously, and afterwards became a premium appren- 
tice in the works of Messrs. James Hill and Company, 
manufacturers of lace machinery, Nottingham. In 
1892, at the age of 23, Mr. Herbert became a partner 
in the firm of Messrs. Richardson and Herbert, electrical 
engineers, Manchester. Three years later he assumed 
sole charge of the business and continued it in his own 
name, first as an ical engineer, and later as a 
tool maker. In June, 1902, the present firm of Messrs. 
Edward G. Herbert, Limited, was registered for the 
manufaeture of machine tools, small tools and testing 
machinery, and Mr. Herbert and the late Mr. Charles 
Fletcher were made joint ing directors. Mr. 
Herbert relinquished this ition in June, 1928, 
but retained is seat on the Board of the Company. 
Mr. Charles Fletcher in the capacity of 
sole managing director until is death in November, 
1930, and was got Fe, resent holder of that 
position, Mr. C. Norman 

Mr. Herbert was the originator ofan automatic file- 
testing machine and of various tool testing 
machines, and also conducted extensive 
the cutting properties of tool 
chiefly be remembered for his 
Tester, introduced in 1923, and by the aid of which 
the work-hardening capacity and yar ane of 
a material can be examined. The Tester 
has been described in our columns on several.oceasions, 
as has also Mr. Herbert’s ‘‘ Cloudburst ” first 
introduced in 1927, which consists essentially in allow- 
ing a stream of small hard steel balls to fall, in the 
form of rain, on to a hard steel surface. Intended 
primarily as a means of producing superhardness, the 
process was subsequently extended to the testing 
of case-hardened steel surfaces for soft spots. Mr. 
Herbert’s most recent contribution to the science of 
hardness measurement was his new continuous test 
for recording automatically the hardness changes 
occurring in metals during ing. ‘This formed the 
subject of a paper before Section G of the British 
Association at the Nottingham meeting in September, 
1937, and was reproduced in our columns at the time.* 
Mr. Herbert became a member of the Manchester 
Association of Engineers in 1902 and was awarded the 
Butterworth Gold Medal in 1923. He was elected 
a member of the Institution of Mechanical Engineers 
in 1923, and in February, 1927, received the Thomas 
Hawksley Gold Medal for his contribution ‘ The 
Measurement of Cutting Temperature,” presented to 
the Institution in 1926. 








Royat Gotp MEDAL ror ARCHITECTURE.—H,M. The 
King has approved the award of the Royal Gold Medal 
for Architecture to Mr. Ivar Tengbom, honorary corre- 
sponding memberof the Royal Institute of British Archi- 
tects for Sweden, in recognition of the merit of his work 
as an architect. The Medal will be presented at a 
genteel meeting of the Institute to be held on Monday, 

pril.4, at 8.30 p.m. 








choking any filter. The two samples were 
respectively through two new filters and the rates 





* See ENGINEERING, vol. cxliv, page 4095 (1937). 





NOTES ON. NEW BOOKS. 


Wrrn the advent of an increasingly mechanical 
civilisation, a consciousness is slowly pt of the 
social evil of unnecessary noise, with a and for 
measures designed to abate or mitigate particular types ° 
of noises such as those in the modern street, the 
droning of the aeroplane, and the tattoo of mechanical 
drills... With the strides which have. followed recent 
acoustical developments there is now considerable 
activity in the scientific study of noise, of its effects on 
human beings and national health, and efficient means 
for , its. suppression and confinement. In a recent 
ponuioetion on Noise by Dr. A. H. Davis (London: 
Watts and Company; price 2s. 6d. net), a. simple 
general account is given of the subject in its. various 
aspects, with some indication how it has been studied, . 
the present position of such work, and the rapid 
advances which haye been made in recent years in 
the fundamental studies of acoustical science. It. is 
only within the last quarter of a century that con; 
venient. practical methods of meas and studyi 
noise have been evolved. Before iable methods 
were available, advance was necessarily slow and 
control difficult. As is known to our readers, Dr. Davis 
has already made valuable contributions to the.scien- 


| | tific literature dealing with the acoustics of buildings, 


the silencing of aircraft noises, &c., and.as a member 
of the Physics Department .of the National Physical 
Laboratory is well qualified to write on this subject, 
which is of such timely importance. 





Elementary Engineering Science, by Dr. Arthur 
Morley and Dr. Edward Hughes (London : Longmans, 
Green and Company, Limited, price 3s, 6d.), has been 
written with the primary aim of offering a cheap book 
for the use of students preparing themselves for 
National Certificates. In its small compass it, provides 
an elementary course, including mechanics, heat and 
electrical technology. The first section contains a rapid 
survey of. force, stress and strain, work, energy and 
power, simple machines, moments, the pol , gon of forees, 
the inclined plane, and friction, The order is wousuel, 
but the method. of treatment fully justifies it; it is, 
however, to be regretted that the work is restricted to 
statics and the static point of view. The chapter on 
heat explains the terms and introduces some. simple 
calculations on calorimetry, heat transfer, and sensible 
and latent heats. Current electricity, electro-magnetism 
and electro-magnetic induction constitute the final 
portion which gives what is adequate for meehanical- 
engineering students at this stage, but for those taking 
the electrical course a more systematic: method . of 
study would probably be advisable. 


Twelve years have passed since amalgamation of 
the companies situated entirely in the Irish Free State 
produced the Great Southern Railways. That the 
system is not particularly prosperous is hardly surpris- 
ing. Even harder hit than the English lines by wage 
increases during the war, the Irish companies were 
torn in pieces by the Irish civil struggle in 1921. They 
have had four years less to recover from the effects of 
amalgamation, and, in a country devoid of minerals 
and large towns, the Government p licy having been 
unfavouraLle t ) external trade in genera] and the cattle 
trade in particular, gross earnings have been lamentably 
disappointing. The difficult times have, of course, 
been reflected in the locomotive department and have 
not helped in the work of co-ordinating the rather mixed 
assortment of engines which came into the bands of 
the am ated company, certainly eliminating any- 
thing in the nature of adornment, as can be seen from 
the illustrations of Locomotives of the Great Southern 
Railways of Ireland, by 8.J.W., published ‘by Messrs. 
Arthur H. Stockwell, Limited, London, price 3s. 6d. 
net. This booklet of 75 pages with 34 illustrations, gives 
certain leading dimensions and the individual nambers 
of every class of 5-ft. 3-in. gauge locomotive (though it 
rather unaccountably omits reference to the 3-ft. 
gauge section), with some descriptive notes. and a 
few statements. The engines are grouped 
according to power classification, which enables the 
wagon load for each group to be stated, but is less 
convenient for reference than the more usual grouping 
by wheel arrangement. The classes are very numerous, 
the 483 machines being divided into 75, of which no 
fewer than 20 vlasses are of oneengine only, It follows 
that by no means all are illustrated, and it might be 
added that several illustrations. are rather lacking in 
definition, though that is preferable to clumsy re-touch. 
ing. One can hardly complain of the references to all- 
steel coaching stock, seeing how frequently this term has 
been misapplied to ‘iri railway with wood. 

net Wita.m Why Seek annsnen Dee 30h, 
been taken with the notes, as there are @ surprising 
|| nwmber of small. but rather irritating inacouracies. 
As # sample, it is. stated that the “ 52 claas ” was, built 
| by Sir John Aspinall to assist the same gentleman's 
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“* 60 class,” which had taken over from the 2-4-0’s of 
Mr. McDonnell, but No. 52 was built by Mr. McDonnell | 
in 1882 and exhibited at Cork in that year, being, in| 
fact, the prototype of his North Eastern Railway 


MAGNETIC APPARATUS FOR 


CRACK DETECTION. 








express engines, while Aspinall’s “60 class” did not 
appear until 1885 


Mr. Eustace Miles, in a book of his on literary com- 
position, suggests that ideas should be dotted down | 
on separate cards or slips of paper and that these 
should finally be sorted out and arrranged in order to | 
form the basis of the composition. A somewhat 
similar method appears to have prompted Mr. T. W. 
Barber, the author of Civil Engineering Design, Types | 
and Devices. If an engineer should require to design a 
bridge, he may turn up the vr pert area’ section and will 
there find that this may be of masonry, metal. timber, | 
reinforced concrete or brickwork ; this brings the pros | 
and cons of the various materials under review. If the | 
bridge is over a river, training works may be required, | 
and the appropriate section for this must be referred to. 
Here is suggested a choice, such as training groynes, 
pitching, river walls with or without parapets, and so 
on. The fact that the illustrations are mostly ‘of 
structures of a more or less obsolete type, and that | 
modern design is somewhat scantily touched upon | 
does not appear to have militated against the usefulness | 
of the book, which has now reached a third edition—a 
fact which suggests that it makes an appeal although 
perhaps not to the specialist and expert. The price 
is 126, 6d. net, and the publishers are The Technical 
Preas, Limited, London. 








Kxperimental Researches and Reports, Volume XIX, 
published by The Department of Glass Technology, 
The University, Sheffield, price 7s. 6d., covers the — 

n 











1936 and consists of 18 papers, all of which have 
collected from The Journal of the Society of Glass 
Technology, The Clase Review, and The Annual Reports 
of the Society of Chemical Industry on the Progress of 
ipplied Chemistry. The volume includes Professor 
Turner's Memorial Lecture on Otto Schott. In a 
contribution by Dr. Eric Preston and Professor Turner, 
comments are made on the results of recent deter- | 
minations, made by Heidtkamp and Endell, of the 

density and viscosity at high temperatures of the soda- 
silica glasses. The likelihood of changes of curvature 
in the temperature-viscosity-com position curves being 
indicative of the presence of the compounds Na,O, 

2810, and Na,O,SiO, is discussed. The form of the | 
density-composition curves at different temperatures | 
is also abnormal in the same sense as those of viscosity | 
and probably for the same reasons. Dr. E. owen 
describes numerous experiments conducted in several | 
laboratories which have been carried out on glasses of | 
various compositions, to ascertain how far small lengths | 
of glass rod, 5 em. long and 2 to 6 mm. in diameter, 

can be used to give a satisfactory test of thermal 
endurance, by heating in an electric furnace and 
quenching in water. The results have been subjected 
both to general and statistical study, and encourage 
the hope that a general test can be formulated. The | 
period 1935-1936 witnessed a slight decrease in the | 
volume of research work dealing with refractory | 
materials and glass furnaces, but there have been several | 
communications of considerable importance, notably to | 
the 1936 International Congress on Glass. During the | 
year much new information on mechanical, thermal, | 
optical, electrical and other properties has appeared | 
in the literature of the subject. Of these many papers, | 
the more important have been selected for inclusion | 
in the present report, and, in all cases, reference is | cracks. 

made to their titles, autaors and origin, even though a heavy 
= does not permit of the extended M 
t individual contents. 








In the Electroflux method, on the other hand, 
: ! current is passed through the component 
discussion of all | itself and the resulting flux, which surrounds the axis 
along which the current flows, is best suited to the 
| detection of longitudinal cracks. 

| In actual practice either method can be used with 
good results in the inspection of a wide variety of 


CRACK-TESTING EQUIPMENT | #24 results in the inspect ide variety © 
Cc ents, cases neither one 68 
FOR AERO-ENGINE PARTS. im pene 


r'ne apparatus illustrated in Figs. | and 2, on this| ever, combines the two methods in a compact and 
page, has been developed by the engine department | convenient form. The inspection is carried out in 
Pahoa’ Hithedy- Sittel, ‘te Genfecstnd coh ‘Monan:| the, tre binged ahs please om alectemnmen es 
’ ; ] .| the twe ie pieces of an electromagnet, as 
Metropolitan-Vickers Electrical Company, Limited, | shown in Fig. : oe ; switch is then duel te pass 
Trafford Park, Manchester, 17, for the purpose of | continuous current through the windings of a solenoid 
detecting the presence of invisible cracks in steel aero- | surrounding the magnet core, which is contained in 
engine components. For several years, the Bristol | the cabinet at the back. In this way the component 
Company has employed the well-known Magnaflux and | is strongly magnetised in a longitudinal direction. 
Electroflux tests, in both of which the component, |The continuous current is then switched off and the 
while subjected to an intense magnetic field, is coated | pole pieces, still holding the component, are turned 
with a liquid containing finely-divided iron. Any | downwards so as to plunge the latter into a tank 
cracks are then generally ren visible by the | containing the liquid with finely-divided iron in 
accumulation of the iron particles along their edges, | suspension, as shown in Fig. 2. The switch is then 
due to the leakage flux. In the Magnafiux method of | moved again to pass a heavy alternating current 
through the component for a few seconds only, thus 
temporarily superimposing a transverse field on the 
remanent longitudinal field. The component is then 
removed for visual examination. any cracks, either 














testing, the component is placed between the poles of | 
an electromagnet, so that the flux passes through the 
component in « longitudinal direction, and is thus 
most effective 


in the determination of transverse 








Fie. 2. 


The apparatus illustrated, how- | 





longitudinal or transverse, that may be present being 
rendered easily visible by the adhering iron particles. 
Components free from cracks are afterwards demag- 
| netised by passing them through the field of a separate 
| electromagnet energised by alternating current. 

We understand that the equipment has already 
been found of great value for the inspection of certain 
components where the occasional presence of minute 
cracks has been suspected, but their presence has not 
| been revealed by either of the tests applied separately. 








Commrrree oN REsTORATION OF LAND AFFECTED BY 
Iron-Ore Worxkrnc.—The Minister of Health has 
appointed a committee to consider and report on the 
problems raised by the destruction of agricultural land 
as a result of the excavation of iron ore in Northampton- 
shire and neighbouring counties and to advise what 
| measures should be taken for the future utilisation of 
| this land to the best advantage, whether by restoration 
| or otherwise, and how the necessary expenditure should 
be met. The chairman is Lord Kennet of the Dene, P.C., 
| G.B.E., and the other members are Sir Edgar Bonham - 
| Carter, Mr. T. W. Haward, Sir Kenneth Lee, Alderman 
E. G. Rowlinson, J.P., and Mr. G. C, Scrimgeour. Mr. E. 
J. 8. Clarke has been appointed secretary, and all com- 
munications should be addressed to hiro a8 secretary ot 
| the Committee on the Restoration of Land Affected by 

Iron-Ore Working, Ministry of Health, Town and Coun 
|try Planning Division, Inveresk House, 346, Strand, 
London, W.0.2 
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PRECISION JIG-BORING MACHINE. 


CONSTRUCTED BY MESSRS. 


THE 


MOORE SPECIAL TOOL 


COMPANY, 











Fie. 1. 


PRECISION BORING-MACHINE 
FOR TOOL-ROOM USE. 


THE time required to attain a desired standard of 
accuracy is a dominant factor in the cost of tool-room 
work, and for a number of years the endeavour of 
precision-tool designers has been to reduce it by 
eliminating as far as possible all intermediate checking, 
involving the making of fine measurements, by improving 
the accuracy of manufacture and the facility for adjust- 
ment of the tool itself. In our last volume,* mention 
was made of a Swiss boring-machine in which this 
feature was particularly developed. We are row 
able to describe, by courtesy of the British distributors, 
Messrs. Catmur Machine Tool Corporation, Limited, 
Burwood House, Caxton-street, London, S.W.1, an 
\merican jig-borer in which accuracy, speed and 
rigidity are combined in a high degree. 

The Moore jig-borer, which is illustrated in the 
1ccompanying Figs. 1 and 2, is made in Bridgeport, 
Connecticut, by Messrs. The Moore Special Tool Com- 
pany, Incorporated, and is intended for use in the manu- 
facture of such small but accurately-finished produc- 
tions as the parts of typewriters, clocks, instruments, 
light electrical devices, and calculating machines. The 
base and column of the machine are nickel-iron cast- 
ngs, a bracket of the same material being attached to 
the rear of the column to carry the driving motor and 
change-speed belt-pulleys. The compound table, also a 
nickel-iron casting, measures 10 in. by 16 in., and has 
‘ longitudinal travel of 14} in. and a cross-travel of 
%$ in. The spindle centre is 9 in. from the face of the 
vertical guides of the quill steady-bracket, and 10} in. 
trom the inside of the column, the lower end of the 
guides being far enough above table level to enable 
work of moderate height to pass clear of them to the 
extent of the latter dimension. The quill bracket has 
\ vertical adjustment on the guides of 9 in., which 
provides a maximum height of 15 in. between the 
spindle end and the table, The travel of the spindle 


in the quill is 3f in. Five spindle speeds are provided, 
ranging from 190 r.p.m. to 2,000 r.p.m. when driven 





* See ENGINEERING, Vol. cxliv, page 164 (1937). 








by a constant-speed motor 
running at 940 rpm. A 
two-speed motor is also 
available, if desired, running 
at 450 r.p.m. and 940 r.p.m. 
The maximum boring capa- 
city is 2 in. in tool steel or 
24 in. in mild steel. 

The high-speed revolving 
parts are carried in ball- 
bearings throughout, those 
of the spindle being pre- 
loaded. All ball-bearings 
are protected from dirt. 
The lead-screws of the table 
are hardened, ground and 
lapped. The nuts are bur- 
nished to a free fit, and are 
| set in fitted pockets, no dowels being used to secure 
| them. The screws are of large diameter in relation to 
| the comparatively light loads imposed in setting the 
table, and are provided with thrust shoulders, solid 
with the screw, lapped to bear against the thrust 
bushings. The handwheels are held by friction on the 
screws, to obviate the risk of applying undue force, 
which might produce distortion. Felt wipers are 
provided on all slides, and the lead-screws, together 
with the spindle and quill, are totally enclosed within 
guards for protection against dirt and chips. Scales 
are provided, showing the number of turns given to 
the screws, the indicators being adjustable to full inches 
from the starting position. 

The spindle is made of high-grade tool steel, oil- 
hardened at the nose end, and ground all over. It is 
mounted in four ‘“ super-precision ”’ ball bearings, pre- 
loaded as mentioned above, two being placed at the 
bottom end, 1} in. apart, and two at the top, similarly 
spaced. The two pairs of bearings, which are lubri- 
cated by wick from an oil reservoir, are held in a long 
sleeve, to form a single component which is assembled 
as a unit with the spindle in the hardened, ground and 





| lapped quill. The two bushes for the quill are pressed 


into their seats at the top and bottom of the quill 
housing. To avoid the necessity of cutting clearance 
slots through the guide-bushes the rack has been inset 
below the cylindrical surface of the quill, a construction 
which increases the available bearing surface and is 
claimed to add materially to the stiffness of the spindle 
and quill assembly. An adjustable graduated dial on 
the pinion shaft indicates the travel of the quill. 
A brake, applied by the long hand-lever visible to the 
left of the quill in Fig. 1, is fitted on the spindle for 
quick stopping and to hold it while tools are changed. 
A micrometer stop can be attached to the guides, 
which enables a depth setting of the spindle to be re- 
peated or adjusted with accuracy. The arrangement of 
clamps on the quill head, and also of those on the table, 
is such that no alteration of position is caused by the 
process of clamping or releasing. The power feed to 
the spindle is provided with a friction drive to obviate 
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Fig. 2. 


The fine hand-feed is operated by the small wheel 
on the front of the spindle guide-bracket, and the rapid 
hand-feed by the large wheel mounted on the right 
side of the bracket, on the hub of which is a small wheel 
which engages the hand or power feed, as desired, the 
direction of motion, up or down, when using the power 
feed, being controlled by the horizontal lever projecting 
to the front of the guide-bracket, behind the rapid 











damage by feeding too far. 


hand-feed wheel. The driving head is raised and 
lowered by means of the four-armed star-wheel on the 
right side of the column. A _press-button starting 
switch for the motor is located on the right side of the 
base casting, beneath the table. 

The accuracy of manufacture is stated to be such 
that the total error between any two table settings 
will not exceed 0-0002 in, with the longer of the two 
lead screws, or 0-0001 in. with the shorter screw ; and, 
in drilling, the accuracy between one hole and the next 
is within the limit of 0-00005 in. The machine is 
guaranteed by the makers to space and bore holes 
within a limit of 0 -00025 in. in any position of the table, 
this figure including any error in squareness of the table 
itself, which is squared to less than 0-0001 in. in the 
full length of travel. In an instance cited as an example, 
a series of 15 holes, 4 in. in diameter and evenly spaced 
} in. apart in three parallel rows of five, was located, 
drilled through } in. plate and reamed to within 
4,0 -0002 in. in less than one minute per hole. By taking 
an additional boring cut, the accuracy of location might 
have been improved to +0-0001 in., but the time taken 
would then have been about 20 minutes for the com- 
plete operation. 

The accessories available for use with the machine 
include the rotary table which is shown in position in 
Fig. 2, and which is designed for spacing holes accu- 
rately in a circle. The rotating top is of forged steel, 
mounted on a base of semi-steel, both being scraped 
to a true surface. A hardened, ground and lapped 
bush is inserted in the centre, the hole in the bush 
being concentric with the axis of the table within a 
limit of 0-0001 in. An approximate setting is obtained 
by swivelling the table by hand with the screw adjust- 
ment disengaged. The micrometer gear is then engaged 
by turning a knurled nut on the worm shaft, and the 
final setting made with a small hand crank, The vernier 
on the front of the table gives readings to 1 minute 
of arc, enabling holes to be spaced on the circumference 
of a circle 10 in. in diameter within a limit of 0 -0002 in, 
An angle plate can be supplied, to set the rotary table 
in a vertical plane, and an extension plate can be fitted, 
with which holes can be located on circles up to 22 in. 
in diameter. The table is quickly positioned on the 
traversing table by means of two faced lugs, which are 
placed in contact with the front face of the compound 
table, as shown in Fig. 2. The four tapped holes to 
be seen in the front face, in the same figure, are for 
the attachment of a straight-edge, with which work 
can be quickly squared on the compound table when 
the rotary table is removed. Other equipment designed 
for use with the machine includes a variety of boring 
bars, an eccentric boring chuck with a balanced tool- 
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holder, suitable for heavy cuts and also for high-speed | small amount of curvature, while for frames with 


boring, a hardened and ground collet for holding end-| 
reamers, guaranteed to be concentric within 0 -000I in., 
and an indicator set, including a special form of jointed 
holder, for locating and checking work in progress. The 
machine in running order weighs 1,500 Ib., and occupies 
a floor space 2 ft. by 3 ft. 2 in. The overall height 
is 6 ft., but the controls are so arranged that all are 
accessible to a seated operator. Reading of the 
scales is facilitated by a lamp mounted on a flexible 
arm. All electric wiring to the motor, switch and 
lamp is carried inside the frame of the machine. 








SHIPBUILDING PRACTICE ABROAD.* 


By J. Monreomerte, D.Sc. 


Lifting and Handling Appliances.—All modern 
shipyards aim at preventing lost motion in manufacture, 
stockyards and workshops being arranged so that the 
material directly through them. In Ger- 
many and Holland man-handling of material is praeti- 
cally unknown. In Germany, powerful overhead 
cranes are installed, also large gantries, ropeways 
and travelling tower cranes, but in Holland, travelling 
tower cranes are more popular at the berths. Japanese 
builders prefer hammer-headed cranes on rails, while 
in Denmark no overhead cranes are found, the berths 
being provided with 5-ton cranes. In Italy one finds 
overhead travelling cranes, tower cranes or steam- 
driven travelling cranes with a long jib. In one 
yard in Italy magnetic cranes of 5 tons capacity are 
used for lifting the material from railway trucks. 
The amount of pre-construction depends almost entirely 
on the lifting appliances ; in Germany one finds 25-ton 
cranes in the workshop and a lift of 30 tons outside. 
In America, it is common to find lifts of 50 tons and 
60 tons and in some cases even greater. Entire 
bulkheads, cruiser sterns complete with shell plating, 
and large deck-houses, are assembled and lifted into 
place. This applies to a lesser extent in Holland, 
but in Denmark very little ground assembly is done. 
In Japan, pre-construction is being greatly increased. 
Spanish shipyards have ample space for the storage 
and working of material. Large travelling tower cranes 
are the rule, associated with small travelling cranes. 

Such expensive equipment could not be justified 
where operations are hampered by building berths 
placed too closely together, and in Germany and Spain, 
as elsewhere, concrete roads are provided on which 
electric trucks transport material to the berths. In 
Holland, solid concrete berths are the rule, all materials 
being prepared from mould-loft data and requiring a 
foundation that is not susceptible of deformation. In 
Denmark berths are of concrete or piled, and in the 
larger shipyards in Japan and in Italy the fore ends 
of berths are built up on masonry. In most countries 
the staging rests on triangular metal brackets attached 
to the hull, uprights being dispensed with; but in 
some places it is hung from the top of the sheer-strake. 
In Spain and Italy latticed or tubular steel uprights 
are supplied, placed on concrete foundations, with steel 





thwarts for supporting the planks. Where staging 
is required above the uprights, it is hung from the sheer- 
strake. In Sweden, uprights rest on the ground and 
are fastened to the hull. In America, internal scaffolding 
is often composed of tubular material. In Germany, 
the weight of the ship is sometimes sustained by cast- 
steel sand boxes, the sand being run through a small 
hole when adjustment is to be made. An arrangement 
on the same principle is used in one of the Italian 
shipyards, and in Spain and Sweden it is used for bilge 
blocks. In America the uppermost block frequently 
consists of concrete. 

Moulding Loft.—All toreign countries use the “ mark- 
ing off ” system, i.¢.. battens and moulds are prepared 
in the loft for all parts o -the vessel, the amount of 
work thus marked off from loft battens varying from 
75 per cent. in Denmark to 100 per cent. in Holland. 
In Holland, complete templates are made for the 
shell plates at the forward and after ends, the remainder 
of the plating being marked from sheet metal battens. 
In Germany shell plates to the stem, stern frame 
and bossing, and possibly the bilge strake, are lifted 
from the ship. In Denmark particulars of the mid- 
ship shell plating are given on battens; for parts 
beyond this, templates are supplied and the actual 
end plates are lifted from the ship. In the United 
States it is the practice to lift the end plates from 
the ship and sometimes the bilge strake and boss 
plates. In Japan, in some yards the “ furnace” 
plates only are lifted from the ship, but in others some 
of the shaped plates at the ends and perhaps the entire 
bilge strake are dealt with in this way. In Italy, 
where the scrieve board has been abolished, the shape 
of each frame is furnished by the loft to the frame 
benders. Templates are provided for frames with a 
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considerable curvature a separate mould is made. for 
each frame. The frame profiles are drawn down 
on the bending slabs by means of these moulds. Floor 
outlines are set down on large common moulds, gene- 
rally one for the after body and one for the forward 
body. On these complete information is given for 
shaping the floors and for marking every hole. In 
Sweden, excepting the outside strakes of shell plating 
at the ends of the ship, almost all steel work is fabri- 
cated from mould-loft templates. The shipyards here 
and in Finland employ standard frame spacings in 
terms of length of ship. This ensures that standard 
battens can be used and eliminates the cost of pre- 
paring a number of new battens for each ship. ith 
the same object the shell and deck plates are made of 
standard widths, where practicable. 

Drilling, Punching, Reaming and Countersinking.— 
Shipyards abroad are equally divided on the merits 
of drilling and punching, the preference, if any, being 
in favour of drilling. In Germany, drilling of plates 
is almost universal and it is the practice to drill holes 
1 mm. small, these being partly countersunk in the 
shops, and reamed to the correct size and recounter- 
ome after bolting up and fairing. The counter- 
sinking tools are fitted with a depth stop and are 
centred by a prolongation of the tool. Sectional 
material is usually punched, multiple punches being 
occasionally used for straightforward work. In the 
United States, one-man punches and multiple punches 
are used. In oil tanker work it is the practice to 
sub-punch the plates and ream to the correct size 
after fairing. When much internal welding is done, 
the practice is to sub-punch half the holes in the bottom 
and to drill through from the outside after fairing. 

In Holland, plates are drilled when more than two 
are worked from the same marking-off; otherwise, 
one-man punches are used, ordinary punching machines 
being practically non-existent. Sectional material 
is punched. In Italy, drilling is displacing punching 
and it is stated to result in improved workmanship 
and a saving of 15 per cent. to 20 per cent. in cost. 
In Japan, many yards are now equipped with one-man 
punching machines, but drilling is coming into favour, 
especially for thicker plates and in oil-tight work. 
Recently, four large ships were constructed in which the 
shells were completely drilled, eight plates at a time. 
The drills used are eleetric radial drilling machines. At 
the ends of the vessel the inner strakes of shell have 
only sufficient punched holes for erection purposes, 
the remainder being drilled from the outer strakes. 
Portable drills are usually electric. In Denmark, 
one-man punches are used, and in Russia, where it is 
usual to build four vessels from one scrieve, the majority 
of the plates are drilled although some yards have one- 
man punches. It is the practice in tanker work to 
drill the holes 2 mm. small and ream out after fairing. 
In Sweden it is found that multiple drilling machines 
are not economical unless four plates can be dealt 
with at onge. They are principally used for bottom 
shell plating and for side shell plating in tankers. 

Bolting Up, Riveting and Caulking, &c.—In Holland 
swelled-neck rivets are used for connecting the frames 
and beams to the plating ; elsewhere, where the plates 
are drilled, straight-neck rivets are used and the riveting 
is done by pneumatic tools. In Germany, straight- 
neck rivets are used. Where angle bars are punched, 
they are punched a size small and reamed out. Pneu- 
matic riveting is general on board. Hydraulic riveting 
is mainly confined to work on the skids, and caulking 
is pneumatic. Packing is practically limited to the 
fitting of stop-waters of thin paper or wire mesh, and 
the corners of bulkhead boundary bars are often 
injected. Where double boundary bars are fitted 
to oil-tight bulkheads, the bulkhead plating is carried 
out to the heels of the bars to avoid a cavity. In 
Denmark hydraulic riveting is confined to tank side 
brackets, floors, and vertical connections on the margin 
plate. Elsewhere pneumatic riveting is used. Swelled- 
neck rivets are universal. The rivets are not cut to 
length, the points in consequence being rather full. 
As in most other countries, the riveters go back for 
finishing. In Japan practically all riveting and 
caulking is done by pneumatic power, hydraulic 
riveting machines being no longer used for merchant 
work. Heavy-oil fuel is extensively used for rivet 
heating. The pneumatic hammers used on _ shell 
plating are usually supported by a lever resting on 
a hook which passes through a convenient rivet hole. 
Sometimes a pneumatic screwing-up machine is used 
for the bolts on heavy bottom plating. It is usual 
at the turn of the bilge and other curved parts to fit 
bolts in every hole, or in alternate holes, when screwing 
up before riveting. 

In the U.S.A. all riveting and caulking is pneumatic 
and in bolting up the nuts are screwed tight by pneu- 
matic power. In tankers, metal-to-metal fitting is 
the practice. In contrast to the German custom, 
the cavity between the heels of the bulkhead boundary 
bars is filled with cement by a pump. In Italy 








| riveting is sometimes used in oil tankers for bottom. 


side ‘and deck transverses and bulkhead stiffeners. 
In some yards and in repair work, riveters do not 
fall back on rivets, it is said, with no bad results ; 
mild-steel rivets are used. Various devices are 
employed for suspending pneumatic riveting hammers. 
In others, metal tubing suspended at both ends is used ; 
a pulley runs along the tube, and the hammer shaft, 
counterweighted, is slung from the pulley. In Russia. 
riveting is usually pneumatic or hydraulic; hand 
riveting is seldom used. In Sweden all riveting is 
pneumatic and screwing-up is done by platers, who 
use a pneumatic machine. The rivets are straight- 
necked and all holes are reamed in position. Some 
yards use a combined reaming and countersinking 
to 1 which ensures that the countersink is central with 
the hole. 

Erection —The sequence of erection is practically 
the same in all countries. The keel comes first, then 
the centre girder complete with top and bottom angles 
and floor connections. The bottom plating is then 
erected and supported on struts, and the floors, inter- 
costals and margin plate placed in position and bolted 
together. The bottom plating may be faired either 
before or after the floors are in position. In most 
cases the floor and tank-side-bracket connections are 
riveted to the margin plate before erection. The 
tank-top plating is then laid, and the whole double 
bottom adjusted as necessary, when riveting can be 
commenced. Sometimes, as in Sweden, the double- 
bottom internal riveting is completed before the outside 
strakes of the tank top are laid. Caulking closely 
follows the riveting and the double bottom is made 
ready for testing while the remainder of the vessel 
is being erected. The strake of plating at the bilge 
is usually lifted from the ship and fitted, therefore. 
at a later stage, although in Italy it is sometimes 
fitted immediately after the tank-top plating. The 
angles of the tank top are next fitted, riveted and 
caulked and the bulkheads, which have been riveted 
on the skids, are erected and supported and the tunnel 
is bolted in position. The pillars and deck girders 
Sf the lowest decks, which have been prepared at the 
skids, are then placed in position and bolted to the 
bulkheads. 


The method of dealing with shell plating, frames. 
beams, deck plating, and the fairing of the structure 
proceeds as in our country, with some differences of 
detail. Abroad, the practice of fairing by ribbands 
is no longer f lowed, the plates of the deck and shell 
being used for this purpose. In Germany and Holland 
plates are not furmaced. In Holland they are bent 
in the hydraulic press, any heating being done by 
portable heaters; in Germany the same practice is 
followed for plates which cannot be treated in the rolls, 
and frequently soft steel plates, bent cold, are used for 
stems. Flame cutting is increasingly used in Germany, 
Italy, Japan and the U.S.A. In Germany joggling 
of plating is preferred to joggling of frames, whereas 
in Japan it is the practice to joggle framing cold up 
to 11 in. bulb-angle. This is also the practice in 
Denmark, and in one yard the frames are annealed 
after joggling. Heavy-oil fuel is used in Holland, Japan 
and in the majority of yards in Denmark for the frame 
furnaces. In the U.S.A. hand-rail stanchions, cleats, 
pads, valves, &c., are bought from outside firms, 
and this practice is also on the increase in Japan. In 
the U.S.A., joiner work is supplied by an outside con- 
tractor. Pressed steel is being increasingly employed 
for cupboards, desks, drawers and other furniture. 
To reduce fitting-out time, it is common for the machi- 
nery and boilers to be placed in the vessel while on the 
stocks. In Russia vessels are launched in a more 
unfinished state than in other countries. One cannot 
visit shipyards in the United States without noticing 
the ample provision of safety devices for the workers. 

Welding.—When the first welded ship was built 
there was little certainty as to the ductile qualities 
of the weld metal. A few years ago, however, it 
became possible to obtain deposited material of physical 
qualities approximating to those of the parent metal. 
From that time, and with its approval by classification 
societies, welding became a practicable substitute 
for riveting. Its adoption proceeded cautiously, and 
in most cases took the form of the use of electrodes 
of small diameter and currents of moderate strength, 
the welding being performed in several passes. That 
to a certain extent is still the case, but it is not along 
these lines that the future of welding lies. At an 
early stage it was realised that shipbuilders would 
desire to use electrodes of a large diameter, and to 
apply welding to thicker material, to more important 

rts of the structure and to more important ships. 
One would therefore look to find welding on a large 
structural scale associated with the factors: (1) a 
maximum amount of welding done on the. ground ; 
(2) lifts of sufficient capacity to deal with these large 
units; and (3) a substantial acceleration of speed. 
It is interesting to note that the development in these 
directions can only be observed in one country, the 
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Until recently, Germany has been the protagonist 
of bare-wire welding ; there is now a tendency to use 
cored or covered electrodes. In other countries, 
coated rods are attached to the positive pole and 
uncoated rods to the negative pole. In Germany, 
coated rods are attached to the negative pole, the 
reason given being that the men are used to attach’ng 
the electrode to this pole when using uncoated elec- 
trodes. For the same reason, the majority of the 
plant in the shipyards is direct current, the single- 
operator set being the most common. Although 
5 mm. and 6 mm. rods are being used for down-hand 
work in the welding shops, the usual sizes used in the 
shipyards are 3} mm.and4mm. With regard to items 
1 and 2 above, Germany has advanced considerably. 
Large covered welding shops are to be found with 
lifting appliances up to 20 tons or more, and the 
general trend is towards the pre-construction of as 
large units as possible on the ground. 

American shipyards had large lifts before welding 
was thought of and they are now finding these con- 
venient for an expansion of electric welding which is 
not paralleled in any other country. It can be seen 
in every stage of development up to the latest automatic 
welding plant. In designing this plant and organising 
the yard for it, a large amount of experimental work 
has been done, and the result seems to justify the 
process and the mental attitude shown to it. Auto- 
matic metallic arc and automatic carbon are welding 
are both being used for important structural parts of 
ships, and speeds of 12 in. to 18 in. per minute are 
possible. Great attention is paid to detail ; for example, 
it is the practice to buff the bulkhead plating before 
welding on the stiffeners. Tilting tables to allow of a 
vertical position of the electrode are frequently used, 
and particular attention is given to protection of the 
workers. Training of welders generally proceeds on 
similar lines to those in Great Britain. There is a 
marked difference, however, in the number receiving 
this training. In one works in America, 240 students 
are taught every 24 hours, the fees being paid by 
themselves, and the waiting list extends some two or 
three months ahead. Trained welders receive a classifi- 
cation society certificate or a certificate from the State 
or Federal authority, but builders assume the responsi- 
bility of satisfying themselves as to the efficiency 
of the men they employ. 

Launching.—In Denmark, Italy and Russia vessels 
are launched into practically tideless waters, and 
there are some differences in the methods employed 
to overcome this difficulty. In Denmark, permanent 
extensions of launching ways have been laid down 
extending about 30 ft. from the water’s edge. The 
depth of water is about 3 ft. at the ends of the ways, 
the space between being excavated to take the fore-end 
of the ship. The ways under the ship are connected 
to these extensions at each launch. With this system 
there can be no variation in the distance between the 
ways, and in the case of tankers, it is sometimes 
necessary to fit internal stiffening. At one yard, 
special steel stiffening is built in the ship and is not 
removed after launching. In Italy, in sheltered 
waters, foundations are laid at the lower end of the 
berths. In these are embedded transverse baulks of 
timber, to which the last lengths of the standing ways 
are secured by lugs and screws. When launching 
takes place into the open sea, a separate structure 
known as an avantiscalo is built. This resembles a 
large barge, and consists of transverse and longitudinal 
baulks of timber, on top of which is laid a flooring 
of planks 4 in. to 5 in. thick. The bottom longitudinals 
are shaped to the contour of the sea bottom, and, on 
completion, the structure is sunk to the sea bed by 
metal ballast. After sighting, the avantiscalo is 
secured in place and the standing ways extended 
thereon. 

In one case, cellular metallic boxes have been 
used for the lower portion of launching ways. In 
cold weather, steam has been injected into these 
boxes to keep the tallow at the proper consistency. 
In Russia, the standing ways, after being tallowed, are 
fastened in position under the water by a diver and 
are left in position without further tallowing for a 
year or more. In some yards a cofferdam of sheet 
piling is constructed to enclose the under-water 
standing ways and before each launch the water is 
pumped out, the ways greased, and the outer piling 
removed by a floating crane. The broadside launch is 
used principally in the United States of America, 
on the Great Lakes, for vessels up to 600 ft. in length. 
No sliding ways are required, the vessel being built 
on blocks resting on transverse timbers about 10 ft. 
apart embedded in the berth. Two triggers at each 
end for small vessels and three triggers at each end 
for large vessels are used. These are held by manilla 
ropes, which are cut by an arrangement operated 
from the launching platform, which ensures simul- 
taneous action. No drags are required unless the 
space available is very restricted and the time taken 
for a launch of this kind is very much less than for an 
end launch, being generally in the region of 10 seconds. 


THE DEVELOPMENT OF SINGLE- 
BUCKET EXCAVATORS.* 


By W. Savace. 


Since the presentation of the last paper on exeavator 
practice to the Institution by Messrs. F. H. Livens 
and W. Barnes, in 1920,t a great many changes 
have taken place in both the application and design 
of excavating machinery. This paper deals more 
particularly with the progress in design of the exca- 
vator itself rather than its application. In it, single- 
bucket excavators may be divided into two main 
groups according to the power units employed. 
viz., machines operated electrically and those driven 
by internal-combustion engines. The first group 
embraces those machines provided with independent 
drive for each motion, which are, on a shovel, the 
hoist or digging motion, the swinging motion, and the 
crowding motion of the dipper handles. This class of 
machine is now almost exclusively electrically driven, 
and the general arrangement is very similar to that 
used previously for steam machines. Without dealing 
with the electrical application in any detail, it may 
be said that various systems are employed. In the 
Diesel-electric system, Fig. 1, power is provided for the 
separate hoist, swing, and crowd motors by a single 
direct-current generator driven by a Diesel engine. 
The alternating current-direet current system, Fig. 2, is 
similar to the Diesel-electric except that an alternating- 
current electric motor replaces the engine as prime 
mover. In each case the three motors driving the 
motions receive their power from one direct-current 
generator, speed control of the motors being obtained 
by means of series resistances and main current con- 
trollers. Other methods of speed control have, however, 
been adopted in order to attain as nearly as possible the 
desirable characteristic of high torque at low speed 
and reduced torque at high speed. 

The Ward-Leonard system of control, Fig, 3, the 
most highly developed form of variable. speed drive, 
is generally accepted as the best form for excavators. 
Its essential feature is that the incoming alternating- 
current supply is converted to direct current, the voltage 
of which is controlled according to the requirements 
of the direct-current motors which drive the excavator 
motions; each of these motors has its associated 
generator, and all control is effected by varying the 
current in this generator field winding. The power 
delivered to each generator is always equal to the 
requirements of its associated motor. Simultaneous 
operation of crowd and hoist, hoist and swing, can be 
carried out without any mutual interference, while 
the torque-speed characteristic desired in excavator 
service is obtained with high efficiency, low main- 
tenance cost, and ease of control. Regenerative 
braking is also possible with this method of drive so 
that high rates of working and reduced power consump- 
tions are possible, and clutches can be eliminated, thus 
considerably simplifying the mechanical equipment 
of the excavator. 

Certain other systems have been applied to exca- 
vators, particularly the Gilbert Austin and the British 
Thomson-Houston “ 8.C.”’ scheme. These two systems 
are generally known as “constant current,” Fig. 4, 
and, in common with the alternating current-direct 
current system, utilise an alternating-current motor 
or internal-combustion engine to drive a single direct- 
current generator providing current to three electric 
motors operating the various excavator motions. 
The three motor armatures are all connected in series 
and carry the constant current delivered by the 
generator, which is of special design ; their fields are 
supplied with separate excitation and control is effected 
on these fields. The requisite speed-torque charac- 
teristic is obtained in these systems by the provision 
of auxiliary devices such as smal] direct-current 
generators driven by the motors and operating on 
their respective motor fields. 

The systems of electrical operation outlined are 
usually applied to machines from about 2-cub. yards 
capacity upwards. The ingenuity of the mechanical 
engineer has been taxed to a greater extent in the design 
of the smaller machines, which below 2-cub. yards 
capacity can generally be designated “ universal,” 
that is to say, they can be fitted with a wide variety 
of front-end equipments. Machines of this group 
employ a single power unit, generally a Diesel or petrol 
engine, and in some cases a single electric motor. 
Whatever the prime mover used, the coupling of the 
various motions is accomplished by friction clutches, 
as in Fig. 5, hence the term “ friction machine” is 
often used to describe machines in this class. 

The tendency with regard to the internal-combustion 
engines used on excavators, is towards higher speeds 
of revolution. Power starting apparatus is now 
generally used except on very small engines. There 
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are three main forms :—(1) A small petrol engine which 
after being started can be made to turn the main 
engine through the medium of a friction clutch. (2) 
Electric starting which operates in the same Way as a 
motor-car starter. (3) Air starting, generally used 
for the larger Diesel machines. For air starting, an 
efficient arrangement consists of a petrol-engine driven 
compressor for charging the air bottle, and distributing 
air valves on the engine to control the flow of com- 
pressed air to the cylinders. Another method is to 
use one cylinder of the main engine as a compressor 
for charging the air bottle. The disadvantage of this 
arrangement is that if a start is not accomplished with 
one bottle of air, hand starting or hand pumping must 
be resorted to. Engines speeds from 1,000 r.p.m. to 
1,500 r.p.m. are now quite common, and 80 brake 
horse-power to 90 brake horse-power per cubic yard 
of dipper is generally accepted as ample power for 
modern requirements. Not very long ago, 60 brake 
horse-power per cubic yard was a common ratio, 
but the speed of the engine then fell off under heavy 
loads, resulting in a slow machine. 

Methods of Mounting and Locomotion.—One of the 
most important changes in general design during the 
past fifteen years has been the method of mounting the 
excavator. In 1920 most excavators were mounted 
on trucks with flanged wheels intended to run on steel 
rails, but this type of mounting has now given way 
to caterpillars or crawler tracks. Caterpillar tracks 
have the advantage that no special surface has to be 
provided on which the machine is to travel except on 
very soft ground, and it can, under its own power, climb 
gradients up to about 1 in 4 over rough ground. Large 
stripping machines, either of the rail or caterpillar type, 
owing to the wide spread of the base, necessitate 
some form of equalising to avoid distortion of the base 
due to rough ground. Two schemes of equalising or 
levelling are in common use. The first consists simply 
of a beam pivoted to the base frame and disposed 
longitudinally or transversely, depending on the type 
of mounting. This provides a three-point suspension 
when travelling. After the excavator has been moved 
into position, jacks at each end of the beam, operated 
by hand or by motor, are screwed up, and during the 
digging operation the machine is carried on four points. 
This is not a levelling device, as is the alternative 
hydraulic arrangement, Fig. 7, which consists essentially 
of four hydraulic jack cylinders, one at each corner 
of the base frame. The jacks are interconnected and 
can be used for levelling the machine when it is working 
on uneven ground. If one corner or side of the machine 
is low, it is levelled by slewing the boom in the opposite 
direction and allowing the oil from the jacks on the 
high side of the frame to transfer to those on the side 
which is low. When levelled, the connections can 
be shut off and the setting thus maintained, while it 
is possible to arrange for three-point suspension when 
travelling. ‘ 

In the latest hydraulic system a separate electric 
motor and pressure pump are provided for each hydrau- 
lic cylinder, controlled by apparatus equip with 
mercury-type switches, and so arranged that when the 
machine becomes out of level, the appropriate switch 
starts the necessary pump, or pumps, to restore level. 
The mercury switches then cut off the pumps, which 
remain out of operation until further disturbances 
take place. The nature of the mineral bed on which 
the stripping shovel will stand governs the choice of 
levelling or equalising equipment, These large strip- 
ping shovels can operate on gradients of up to 3 per 
cent. without any serious loss of operating speed and 
efficiency. In other words, where the gradients of the 
mineral bed do not exceed 3 per cent., the simpler 
equalising beam can well be adopted. The hydraulic 
levelling device, on the other hand, is more attractive 
where gradients from 3 per cent, to 12 per cent. are 
encountered. When the machine is being propelled, 
three-point suspension must be provided even with 
the automatic hydraulic system, and this is done by 
the interconnection of two corner jacks. 

For dragline service where the machine frequently 
has to work or travel over very soft or marshy ground, 
oversize caterpillar tracks are fitted to reduce bearing 
pressures. Normally, a dragline machine weighing 
about 60 tons would have a bearing pressure of 12 Ib. 
per square inch on the ground, but on a machine of 
this weight it is possible to reduce the bearing pressure 
to 8 lb. per square inch by this means. Another 
method of overcoming soft ground conditions is in the 
machine known as a walking dragline. When working, 
the machine rests on a large flat circular base. When 
travelling, two large shoes, one on each side of the 
machine, lift the base by tilting and sliding the front 
edge over the ground a certain distance, thus forming 
one step. Only a portion of the machine’s weight is 
lifted during the walking motion. In one type of 
machine each shoe is actuated by a cam rotating 
in a cam track attached to the shoes. The combined 
lifting and rolling action of the cam slowly tilts the 
base and at the same time slides it ahead in a horizontal 
plane, so that all suction or ground resistance is easily 
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overcome, In the other type of machine which has 
been developed, Fig. 9, the shoes are crank operated. 
Otherwise, the actual walking operation is accom- 
plished in the same way. The direction of travel is 
controlled by swinging the machine so that the boom 
points in the opposite direction to that in which it is 
desired to travel. In other words, when travelling, 
it is the rear end of the machine which is raised. The 
direction of travel may be changed at each step by 
swinging the machine. The walking shoes are lifted 
clear of the ground at each step or cycle of the walking 
cam or crank, permitting the footing under the shoes 
to be consolidated, if necessary, in extremely soft 
ground. This type can travel over soft irregular 
ground in any direction and generally without the use 
of mats or platforms, because the pressure on the 
ground varies from 5 Ib, to 10 Ib. per square inch, 
depending on the size of the machine. 

Power Transmission.—The diagram of Fig. 5 shows 
« machine in which all the motions are coupled 
by friction clutches. Although the operation and 
lay-out of the main machinery varies, in principle 
all friction machines are the same. The main clutch 
serves the purpose of isolating the main machinery 
from the power unit. Two swing clutches are necessary 
to provide for the rotation of the superstructure in 
either direction. Each drum is driven by its own indi- 
vidual clutch. A hoisting or digging drum is always 
provided no matter what type of front-end equipment 
is used, while a second drum is necessary for the drag- 
line, drag-shovel, skimmer, rope crowd, and Iluffing- 
boom shovel. In cases where the crowd motion of the 
shovel dipper handles is operated by chains, the second 
drum is dispensed with, but friction clutches are still 
used for the engagement of the crowd motion. In 
addition to the operating clutches, each drum must 
be provided with a friction brake. 

Clutches for excavator service can be classified in 
three main groups :—(1) High speed clutches, taking 
no starting load and including the main clutch isolating 
the power unit from the machinery. The term “ high 
speed ” is purely relative, as the clutch speed will vary 
according to its position. (2) Low-speed clutches, 
taking very little or no starting load, including the 
hoist and drag clutches actuating the drums. These 
clutches being generally directly connected to the drums, 
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they usually run at com- 
paratively low speeds. Ex- 
ceptions to the rule occur 
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notably in certain German 
machines utilising an inde 
pendent clutch shaft driv- | 
ing the drums through re- 

duction gears. (3) Clutches 

to take maximum load in | 
starting, whether high or 
low speed. This class em- 
braces swing clutches, 
through which the complete 
superstructure of the ma- 
chine is rotated. These 
clutches must be capable 
of taking up full load on 
engagement. 

Clutches in group (1) are 
the simplest and are similar 
to those used in automo- 
bile practice. They do not 


























| require special design so far (62m.¢) 
|} as their duty is concerned, 

| the problems arising being more concerned with the | 
| location of the clutch and the space available. The 
| design requirements for group (2) are broadly to 
| provide smooth engagement and so avoid undue 
| stresses on the machinery parts, and to ensure rapid 
| cooling in cases where engagement is repeated three or 
four times per minute. Clutches of the outside band, 
internal expanding, and cone types have all been 
| ead for this duty, and if well designed they are all 
capable of giving good results. Ease of operation can 
be attained by multiplying the effort of the driver 
through a toggle mechanism, and if the toggle is 
allowed to close, an added advantage is obtained because 
there is no need to retain pressure on the operating 
lever during the whole of the period in which the clutch 
is engaged. Servo devices are also in common use, 
and these generally take the form of a small easily- 
operated clutch, which transmits the power of the 
engine to the mechanism operating the main clutch. 
Thus a very small effort may be made to effect the 
operation of even large clutches. The clutches of 
group (3) have a very arduous duty to perform because 











they are engaged against the maximum resistance, and 
therefore are subjected to much greater slipping than 
the others. They must be exceptionally smooth in 
operation to avoid overstressing mechanical details. 
Heat is generated during the comparatively long slip 
period and must be dissipated by the clutch. The 
problem of the designer in this case is therefore to 
effect a compromise between fierce engagement and 
excessive slip. 

Friction linings are always used for excavator 
clutches; linings of woven cotton were satisfactory 
until the increased severity of the duties required made 
a non-burning lining imperative. Woven bonded 
asbestos was generally adopted, and to-day this type ot 
lining is fitted to the majority of clutches, but when 
a clutch must be made of small dimensions, one of the 
hard moulded linings developed for the automobile 
industry is used. Lining materials can have a consi- 
derable influence on performance. The choice of the 
metal on which the lining works is also very important. 
Cast steel scores badly. Cast iron works well with 
any form of lining. Special iron alloys are the best 
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materials for clutch housings, both from a structural 
and frictional point of view and to-day they are widely 
used. The following is the specification of the nickel- 
iron for clutch housings : Total carbon, 3-3 per cent. 
maximum ; silicon, 1-5-1-7 per cent. ; sulphur, 0-12 
per cent. maximum; phosphorus, 0-25 per cent. 
maximum; manganese, 0-6-1-0 per cent.; nickel, 
1-0 per cent.; chromium, 0-25 per cent. All parts 
cast in this alloy are given an annealing process. The 
parte are put into cold furnaces and heated to a tem- 
perature of from 500 deg. to 550 deg. C. and soaked 
at this temperature for a period of one hour; after 
this they are allowed to cool slowly in the furnaces. 
Semi-steel castings are sometimes used, but from 
the point of view of friction are not so satisfactory. 
These contain 0-300 per cent. of phosphorus, not less 
than 0-75 per cent. manganese, not over 0-10 per 
cent. sulphur, 1-50 per cent. of silicon, and not less 
than 20 per cent. steel scrap. This material has a 
tensile strength of from 30,000 lb. to 35,000 Ib. per sq. 
inch. Friction brakes are used for retarding and 
holding the rope drums, and each drum has its own 
individual brake. The band type is the most usual 
form and, as in the case of the clutches, these are lined 
with suitable heavy-duty material. On some designs a 
brake is employed for retarding the swing motion 
to save wear on the swing clutches, but for rapid and 
easy working plugging on the reverse clutch is usually 
relied on for bringing the superstructure to rest, and 
in practice this works very well. On machines of 
larger size, air or oil operation is used for clutches. 
Servo or booster operation gives almost finger-light 





223 








ENGINEERING. 


SINGLE-BUCKET EXCAVATORS. 


EXCAVATOR WALKING 
MECHANISM (PAGE) 








Fic. 20. CHaty-Track MovuntTinea. 


control on smaller machines, but beyond a certain 
size air or hydraulic pressure is necessary to provide the 
requisite energy. : 

As regards gears, the involute tooth has been univer- 
sally used for many years past, increasing duties being 
met by developments in materials, hardening, and the 
enclosure of gears, which allows improved lubrication. 
In the main machinery of a modern excavator, all 
the gears are entirely enclosed and run in oil-tight 
cases. Various methods have been adopted to increase 
the life of gears and to decrease noise, particularly 
in primary transmissions which run at fairly high speeds. 
The author considers that the straight spur of the 
smallest allowable pitch, very carefully cut on a heavy 
wheel and rigidly mounted, meets the case admirably. 
One of the greatest problems in the past has been to 
find a satisfactory method of fixing gears, &c., on shafts, 
especially when they are subject to reversal. In early 
excavators one key was used, and if it failed another 
was added. The use of the square shaft showed that 
unless the parts are very tightly fitted together they 
soon work loose. The most modern method is to use 
splines in which the drive is taken square on the butting 
faces with no wedging action such as is present when a 
square shaft is used. Great tightness of fit is not 
necessary, and dismantling is made easier. In the 
latest method of spline attachment, the ends of the 
wheel or gear bosses have plain bores, one bore fitting 
to the shaft, while in the other bore a bush is fitted, 
only the centre section of the boss being splined. Thus 
the splines take the driving load only. This is very 
similar to the method adopted for mounting aeroplane 
propellers on engine crankshafts. 

A recent development in excavators driven by 
internal-combustion engines has been the use of fluid 
couplings, which are essentially slipping clutches in 
which the degree of slip varies according to the driving 
speed and the quantity of oil fluid in the coupling. 











| The fluid coupling has no « fect on the resultant torque 
| produced by the power unit above a predetermined 


speed. Fig. 18 illustrates the effect of a fluid coupling 
on the operation of an excavator equipped with a Diesel 
engine developing 54 brake horse-power at 950 r.p.m. 
The stalling or maximum torque of the engine is shown 
by curve a, and it will be noticed that the shape of this 
curve remains the same whether or not the fluid 
coupling is fitted. Curve 6 shows the stalling torque 
curve of the fluid coupling, and is governed by the 
quantity of oil in the coupling, which is regulated to 
give the best practical results for excavator duty. 
In the example, the quantity of oil in the coupling is 
such that at 650 r.p.m. of the engine the torque trans- 
mitted by the coupling is equal to the engine stalling 
torque, so that the driven side attached to the machi- 
nery on the excavator is stationary, while the side 
attached to the engine turns at 650 r.p.m. Above 
650 r.p.m. the percentage slip of the coupling deereases 
as the engine speed increases. his is shown by 
curve c, which shows that from approximately 700 r.p.m. 
to 950 r.p.m. the percentage slip falls from 20 per cent. 
to 5 per cent. Curve d shows the stalling or maximum 
horse-power of the engine at various speeds. At 
100 per cent. slip of the coupling the engine still 
develops 48 h.p., only 11 per cent. less than the maxi- 
mum. As of 600 r.p.m. was fixed as the point of 
100 per cent. slip on this particular machine, because 
it is at this speed that the engine develops its maximum 
torque. If a fluid coupling were not fitted the engine 
would stop unless the operator released the load, 

Assuming that the machine is dipping in a face where 
there is an obstruction at some point, as soon as the 
dipper teeth reach this obstruction the engine speed 
drops, and if the maximum torque, which occurs at 
about 650 r.p.m., is insufficient to allow the dipper to 
pass through the obstruction, the engine will stall. 
(This assumes that the operator does not release the 
hoist clutch and that the tail of the machine does not 
lift.) With a fluid coupling the engine speed will also 
drop to 650 r.p.m., but instead of the engine stalling 
this speed is maintained and the dipper teeth continue 
to exert maximum pressure against the obstruction. 
In practice, the tail of the machine would probably 
lift in both cases. It is claimed for the fluid coupling 
that the stored energy in the engine flywheel, which 
is released by the sudden reduction in speed when the 
excavator dipper strikes an obstruction in the face, is 
absorbed to a certain extent by the cushioning effect 
of the fluid coupling. This may appear to be a very 
definite advantage in favour of a fluid coupling, but 
it must be realised that in obtaining this advantage 
the value of the energy effect of the engine flywheel 
has to a certain extent been lost. In practice, the 
stored energy in the flywheel when the speed of the 
engine is reduced produces a torque considerably higher 
than normal, which in the form of cutting effort at 
the dipper teeth often enables the teeth to penetrate 
the obstruction. The use of a fluid coupling on an 
excavator may result in a reduction of the wear and 
tear on the machinery, but unfortunately this advan- 
tage is obtained at a sacrifice in efficient operation. 
If there is a varying slip in the coupling of from 5 per 
cent. to 100 per cent. between 950 r.p.m, and 650 r.p.m. 
engine speed, the digging speed at the dipper is retarded 
accordingly. 

This retardation of the digging speed is shown in 
Fig. 19. Curve a shows the normal retardation of 
dipping speed due to the falling speed of the engine. 
Curve 6 shows the retardation of the digging speed 
when a fluid coupling is fitted. It will be seen that with 
the fluid coupling the digging speed is reduced even 
at the maximum speed of the engine; this reduction 
becomes more prominent as the speed of the engine 
decreases, and at the same time the slip in the coupling 
increases. The operating speed of an excavator is 
therefore reduced by the use of a fluid coupling. It 
is claimed in certain circumstances that the use of a 
fluid coupling results in a certain saving in fuel consump- 
tion, but as any reduction in operating speed is due 
entirely to coupling slip, the engine fuel consumption 
will not be reduced accordingly. 

Since the plain bearings of 10 or 15 years ago, the 
use of ball and roller bearings has gained ground, and 
in the latest designs they are fitted on many shafts, 
being adopted primarily as a means of reducing main- 
tenance charges. Bronze bearings properly designed 
and manufactured give excellent service, but require 
a certain amount of attention from time to time to 
take up wear. Lubrication time is also of great impor- 
tance. Some plain Learings must be attended to 
several times a day, but it is quite usual practice for 
anti-friction bearings to run several weeks or even 
months without attention. 

Wire ropes play a very important part in excavators, 
the most severe rope duty being that of the bucket rope. 
Acute bends in the ropes must be avoided by providing 
sheaves and drums as large in diameter as ible, 
and ensuring simplicity in rope reeving. oice of 
rope is probably even more important, and is compli- 
cated by the fact that physical restrictions in the overall 
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size of the excavator often preclude the adoption of 
ideal drum and sheave diameters. Round-strand, 


flattened-strand, and preformed ropes have all been | 


used with varying measures of success. One of the 
most successful digging —_ has the following con- 
struction: Six strands each of 19 wires laid 9 over 9 
over 1, with independent wire-rope core, Lang’s lay. 
The virtues of this rope are due to the coarser wires 
being on the outside, and to the Lang’s lay, which 
brings more length of wire into contact with drums and 
sheaves. Increased life is sometimes claimed for pre- 
formed wire ropes, but although the author's firm has 
used these ropes quite extensively, the varying nature 
of excavating conditions makes it almost impossible to 
substantiate or refute such claims. 

The roller chain as an alternative method of power 
transmission is now being used with considerable 
success on excavators, notably in the primary trans- 
mission from the power unit to the first motion shaft 
and in the final drive to the caterpillar belts. Owing 
to restrictions in chain size there is a limit to the power 
which can be safely and efficiently transmitted at the 
speed of a primary transmission, and chains are only 
used for this purpose on the smaller sizes of excavators. 
Primary chain transmissions are usually of the double 
duplex or triplex type, and on modern designs are 
entirely enclosed and run in oil. The use of chains 
for transmitting power to the caterpillar belts on excava- 
tors began about the year 1923, but very little success 
was achieved owing to the unsuitability of the chains 
used, About the year 1928 forged-steel heat-treated 
chains were produced specially for this purpose, and 
proved such an immediate success in service that at 
the present day they are almost universal on machines 
of up to about 2-cub, yards capacity. The chain drive 
is simple in itself and simplifies the design of the 
complete mounting. This is shown by the photograph 
of a typical chain-driven caterpillar mounting repro- 
duced in Fig. 20. Simplicity is not necessarily a virtue, 
but in this case the chain drive results in benefits all 
round. The use of chains as opposed to gears also 
permits a high ground clearance. On a }-cub. yard 
machine weighing 55,000 lb., in the design of which the 
author was associated, final-drive chains having an 
ultimate strength of 170,000 lb. were used, so an ample 
factor of safety is provided by this form of drive. 


(To be continued.) 








CONTAMINATION OF WELLS 
BY SALT WATER. 


A prosiem of increasing importance in the economic 
life of any community relying upon wells sunk for the 
purposes of water supply, is dealt with in a paper 
recently issued by the United States Department of the 
Interior, entitled Methods of Locating Salt Water Leaks 
in Water Wells.* 

Although for purely irrigating purposes the limits 
of salinity may vary widely according to the nature 
of the soil and its drainage conditions, for purely 
domestic purposes it is desirable that a maximum of 
250 parts per million of ehloride should not be exceeded, 
and that this should, preferably, be less. Human beings 
can actually tolerate, in drinking water, a chloride 
content of double this amount without its effect proving 
disagreeable. Ordinary sea water contains between 
19,000 parte and 20,000 parts, per million, of chloride. 
No great amount of investigational work has been 
carried out in connection with fresh-water wells liable 
to contamination from highly mineralised water, 
entering from sources with which they have come in 
contact during sinking. This report, detailing such 
methods as have proved of service, is likely to prove of 
value. It is based on experience involving expensive 
renewals of well casing and pump columns owing to 
corrosive action, as a result of which remedial measures 
had to be taken. 

The methods most generally employed for locating 
leaks are four in number, but it is remarkable how 
closely it has been found possible to indicate the 
precise points at which leakages of salt water occurred, 
in wells of considerable depth, by using one particular 
method, and it is probable ‘hat this one, already 
successfully employed in other spheres, will be most 
commonly favoured by skilled »bservers when testing 
for salinity. One method consists in pumping and 
sampling, at measured intervals of time, the water 
discharged, the corresponding tests for salinity indica- 
ting, approximately, the levels at which leakage occurs. 
A second method is suitable only for artesian wells, 
and entails the use of a current meter, lowered into the 
well, to measure the velocity of upward flow of the 
water, the levels at which changes take place being 
determined in this way. The third method consists 
in taking samples in containers lowered to varying 
depths and analysing these for the chloride content. 





* By P. Livingston and W. Lynch. Water Supply 
ne 796A. Superintendent of Documents, Washington, 
D.C, [Price 10 cents.) 
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The fourth, and most satisfactory method of all, 
depends on the electrical conductivity of the water 
found at varying levels, this being ascertained by 
lowering a pair of electrodes into the wells and measuring 
the varying resistance between them. 

In the first method, use is made of an ordinary field 
outfit of silver-nitrate and potassium-chromate solu- 
tions, the samples being, at first, taken at intervals 
of a few seconds. Subsequently, the intervals are 
lengthened as pumping is continued. The best 
results with this method are obtained after wells have 
been idle for some time. It is not possible by this 
means to locate the exact position of a leak in the well 
casing, but the degree of contamination is denoted at 
varying levels. In a particular case the time-salinity 
curve showed the chloride content of samples taken 
from a well with 8-in. casing, driven 1,070 ft., to amount 
to 700 parts per million during the first minute of 
pumping, followed by a sudden increase to 2,100 parts 
per million, then falling off to an average of about 
1,900 parts per million for three minutes. During the | 
fifth minute it dropped to 800 parts, declining to 260 | 
parts at the end of 20 minutes. This test showed | 
definitely the existence of a leak in the upper part of | 
the casing, but not the exact depth from the surface. 

As regards the second, velocity, method, it is to be 
noted that the use of the current meter depends for its 
success on the care taken, in the first place, to compile 
a rating table for the meter employed, and, afterwards, 
upon the ability of the observer to time the clicks 
registered by means of an one and stop-watch. 
There is a risk too that the movement of the water 
cannot always be relied upon to work the meter. 
This method is really better suited for use under 
hydraulic labora’ conditions. In a test employing | 
the third method, the chloride contents of the samples, 
taken from a well 1,655 ft. in depth, plotted against | 
the depths at which they were taken, clearly indicated ! 
that water containing 6,000 parts per million of chloride | 
was entering a well at a h of about 180 ft. By | 
combining with this method the use of a portable | 
electrical resistance equipment, a useful check on the | 
chemical analyses is 0 > 

The fourth, or electrical-conductivity method has | 
already established itself in other fields. It is in success. | 
ful use by agricultural chemists for the determina- | 
tion of soluble salts in soils, by marine observers for | 
ice ion, and in other ways. In the detection | 
of salt-water leakage in wells, the instruments have | 
shown most clearly the marked increases in conduc- 
tivity as the electrodes from fresh to salt water, | 
thereby indicating at what depths and to what extent 
leakages were occurring in wells of various depths. 
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CATALOGUES. 


| 
| 
| 
Pressure Gauges.—We have received from itis, | 
Budenberg Gauge Company, Limited, Broadheath, near | 
Manchester, descriptive lists of their gauges and other | 
instruments, and also of testing apparatus which they | 

} 


manufacture. 
Bench Drilling Machines.—Messrs. E. G. Herbert, | 
Manchester, ole | 








Limited, Atlas Works, Levenshulme, 
have produced a leaflet describing various machine tools 
which they can nows upply in addition to their better- | 
known products. 

Distribution Pillars and Panels.—Messrs. British 
Insulated Cables, Limited, Prescot, Lancashire, have sent 
us a catalogue dealing with their B.I. feeder and distri- 
bution pillars and panels used especially in electrical 
substation work. 

Power Presses.—We have received from Messrs. F. J. 
Edwards, Limited, 359 to 361, Euston-road, London, 
N.W.1, a catalogue giving particulars of the presses 
which they stock, varying from 2 tons to 1,000 tons 
pressure capacity. 

Propeller Fans.—A leaflet from Messrs. Blackman 
Export Company, Limited, 23, Queen-square, London, 
W.C.1, gives particulars of their streamline propeller 
fans. These can be fitted with electric motors oor irect 
drive on either side of the ducts. 

Hydraulic Control Valves.—Messrs. Henry Crowe and 
Son, Saltburn-by-the-sea, Yorkshire, have sent us a 
copy of their latest brochure giving detailed particulars 
of their hydraulic valves designed to withstand the severe 
conditions experienced in steelworks. These were recently 
illustrated in our pages. 

Tank Gauges and Control A pparatus.— Messrs. Negretti 
and Zambra, 38, Holborn Viaduct, London, E.C.1, have 
recently issued two booklets, one of which gives particulars 
of their precision gauge for measuring liquids in tanks 
by means of a mercury column with a Vernier fitting for 
accurate reading. The other describes their specific 
gravity or concentration controller for process control in 
mixing and chemical-treatment operations. 

Jig-Boring Machine.—Messrs. E. H. Jones (Machine 
Tools), Limited, Edgware-road, The Hyde, London, 
N.W.9, have issued a leaflet dealing with the advantages 
of the jig borer constructed by Messrs. The Newall 
Engineering Company, Limited. This is designed to 
facilitate linear measurement in table setting and incor- 
porates the “‘ H "’ gear infinitely-variable speed drive. 
A Zeias optical circular table is a useful accessory. 








FLOOR-CLEANING MACHINE. 


Ir is a by-no-means-uncommon experience for the 
concrete floors of garages, engineering shops, and other 
buildings in which oil is used, to become coated, in 
the course of time, with a thick deposit, composed of 
mud, dirt and grease, which is rendered hard and very 
adherent by traffic. It is desirable to remove this 
deposit, not only in the interests of cleanliness, but 
also because it is slippery, and becomes dangerously so 
if wetted ; it will also sometimes adhere in a trouble- 
some manner to heavy bodies standing on it. Most 
owners of premises in which this trouble is experienced 
will certainly wish to remove the deposit, bit the usual 
method of chipping and scraping it off, with the aid 
of a chisel-shaped tool having a long handle, is a slow 
and tedious operation which is generally deferred. 

The operation may be greatly facilitated and expe- 
dited by the machine shown in the accompanying 
illustration, which is of British design and construction, 








and is supplied by Mr. F. G. Brown, 26, Algers-road. 
Loughton, Essex. It consists essentially of a pair of 
stiff-wire scratch brushes mounted on a ball-bearing 
spindle, driven by a roller chain from a }-h.p. motor, 
running at 1,400 r.p.m. The motor and brushes are 
mounted on a frame with a handle resembling that of 
a domestic vacuum cleaner, and the brushes are practic- 
ally covered by a metal guard as shown. Adjustable 

are provided on each side of the frame to take 
the weight of the machine when the handle is held in 
the vertical position, but when the handle is inclined, 
as it is in use, the weight is taken on the brushes. 
These, it will be seen, are comparatively narrow, the 
combined width of the two brushes shown in position 
being 5} in. Actually, however, the width and stiffness 
of the brushes used is altered to suit the working condi- 
tions. It should also be mentioned that a narrow 
scraping blade, not visible in the illustration, is fitted 
at the back of the machine. This blade, which can be 
put out of action if not required, normally makes a 
small angle with the floor, and is first used to cut 
through the deposit. The floor is then flooded with 
an alkaline emulsion which softens the deposit suffi- 
ciently to enable it to be removed by the brushes. 
Finally, the dirt is swept up or hosed away. 

The time required for the cleaning process naturally 
depends upon the nature of the deposit, but we are 
= newt that the hardest and thickest deposit can be 
removed at the rate of about 100 sq. ft. per hour. 
This, it is stated, is equivalent to the work of six men. 
The machine, moreover, has the advantage that its 
operator can work throughout the whole day, whereas 
the work of removing the deposit by hand is too 
arduous to be carried on continuously. 
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TRAFFIC AT DOVER. 
(Continued from page 141.) 

DrawtNGs of the customs building are reproduced 
in Figs. 4 to 6, on this page. This was constructed 
to the designs of Dr. Oscar Faber, M.Inst.C.E., 
of Westminster, who acted as consultant both for 
this building and for the new transit shed. As 
will be seen, the main part of the ground floor 


SECTION AA ===) 


_Fig.4. ==>] 





I OF MOTOR-CAR | te which luggage from incoming cars is lifted for 
THE HANDLING - inspection. This bench can be seen in the interior 


view of the hall reproduced in Fig. 17, on Plate XIV. 


The A.A. office, which is indicated in Fig. 5, can 


be seen at the left-hand side of this illustration. 


A view of the exterior of the building, showing a 


stream of cars entering the hall, is given in Fig. 18, 
on Plate XIV. As has already been explained, 
all cars pass through the hall in the same direction, 
whether entering or leaving the port. 
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of the building is occupied by the examination hall, 
in which the formalities which have to be complied 
with when a car enters or leaves the port are carried 
out. The customs examination of cars from 
abroad is also carried out here. Part of the ground 
floor is oceupied by offices for Customs and Home 
Office officials and for the representatives of the 
Automobile Association and the Royal Automobile 
Club, who assist motorists in dealing with the 
necessary regulations. There is also a booking hall 
communicating with the examination hall, but also 
having an outer door leading to the roadway by 
which cars enter the dock estate. As will be seen 
in Fig. 5, there is an examination bench for the 
customs officials in front of the customs office, 








an \ || EXAMINATION HALL 








MEDICAL 
OFFICER 


CUSTOMS 


HOME OFFICERS LAV. 


The arrangement of the upper floor of the customs 
building is shown in Fig. 6. The two main apart- 
ments on this floor are a customs examination hall 
and a booking hall. Various offices for officials 
and apartments for passengers, including a café and 
lavatories, are also provided. Connection with the 
lower floor is made by a staircase on the north side 
of the buildings. This upper floor is not utilised 
in connection with the motor-car traffic, but is 
provided to deal with the luggage of, and provide 
accommodation for, passengers travelling on the 
train-ferry steamers. The luggage, and passport 
and other formalities, of passengers travelling in 
the sleeping cars, which run between Victoria 


stations, but in addition to these, other passengers 
arrive at Dover or Dunkerque by train, or otherwise, 
and travel on the ferry steamers, joining another 
train or terminating their journey at the port of 
arrival. The accommodation on the first floor is 
provided to deal with this traffic. The movement 
of passengers and luggage has been facilitated by 
the provision of a foot-bridge between this upper 
floor and the train ferry. This is shown at the 
south-east corner of the building in Fig. 3, page 140 
ante. The end of the bridge can also be seen at.the 
right-hand side of Fig. 6. A further foot-bridge, 
at the other end of the building, leads to, the 
street in the neighbourhood of the Lord Warden 
Hotel, thus forming a convenient connection for 
steamer passengers who may be proceeding to 
that hotel, or to omnibus services which run from 
this point. A branch from this bridge indicated 
in Fig. 3, provides a covered footway connection 
to the Marine Station. The bridges can be seen 
in the general view, Fig. 1, page 139 ante. 

The customs building is a ferro-concrete structure 
the general appearance of which is well-shown in 
Fig. 18. Externally, both in form and finish, Dr. 
Faber has designed it to harmonise with the pump 
house, which was completed before the 

building was put in hand. The site on which it stands 
was previously occupied by other works and the 
remains of these have to a large extent served as 
foundations. The main ‘members of the building 
consist of a series of ferro-concrete rigid portal 
frames, the legs of which are connected by. ferro- 
concrete ties below floor level. These frames, 
which straddle the car examination hall, can be 
seen in Fig. 17. Some are carried on concrete 
piers, while others are supported on the wall 
of an old reservoir and sluice chamber, which 
previously existed on the site and has been filled 
in. The side panels, upper storey and roof of the 
building are of ferro-concrete constructed im situ. 
The site is a very exposed one and great care 
was taken to ensure a sound and reliable job. 

The minimum cover for the steelwork is 1§ in. 

The walls of the car-examination hall, and of all 

store rooms and similar apartments, are formed 

by the inner surfaces of the ferro-concrete panels, 

but all rooms which are occupied by a 

or passengers are provided with internal linings. 

For the ground floor these linings consist of 44-in. 

brick partition walls, built with a space between them 

and the outer walls, the similar arrangement on the 

upper floor being carried out with Cranham hollow 

blocks. All partitions are pinned to the columns, 

slabs and beams. Most of the floors are,of grano- 

lithic concrete, which was laid before the concrete 
below had set, so that the floor proper and the 

granolithic cover form one homogeneous layer. The 

floor of the booking hall is tiled, while wood blocks 

are used in some of the other apartments. . The 

upper storey is provided with clerestories providing 

very adequate natural lighting in the large main 

apartments. This building, and also the transit 

shed, which has been referred to, were constructed 

by Messrs. John Mowlem and Company, Limited, 

of Ebury Bridge-road, London, 8.W.1. 

As already explained, cars travelling from the » 
examination hall to the train-ferry steamer pass the 

west end of the pump house and ascend a ramp 

leading to the ferry gangway. This gangway is 

situated at the south side of a raised deck carried 

on stanchions. The deck can be seen in Fig. 3, while 

a detail plan of the front portion of it is given in 

Fig. 7, on Plate XIV, in which the motor-car 

ramp is shown on the right. The ramp has a slope 

of lin 10. The deck is a steel and concrete struc- 

ture, the dimensions of the main steel members 

being given in Fig. 7. It will be noted that the 

main deck beams are of heavier section, and are 

set at closer centres for the part of the deck in 

line. with the hinged gangway. The surface is. 
finished in concrete. It will be understood from 

the earlier explanation that cars travelling between 

the Marine Station and the examination hall pass 

below this deck. 

The hinged gangway and its lifting gear are shown 

in detail in Figs. 7 to 16, on Plate XIV. The 

gangway consists of a rectangular frame built up 

of 6-in. by 3-in. channels for the side members 





and Paris Nord, are dealt with at the terminal 





and 7-in. by 3-in. channels for the end members. : 
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Jar-Lirrineg GEAR. 


Riveted inside these latter, at the lower side, 
there are 3-in. by 3-in. angles, which carry 12-in. 
by 6-in. creosoted timbers, which form the deck. 
These butt one against the other and are secured 
to the angle-irons by through bolts. Six flat 
steel straps, 3 in. by $ in., pass above and below 
these timbers and two fiat steel straps, 6 in. by 
4 in., pass from back to front between the timbers. 
These help to stiffen the whole structure. Above 
the main timbers there is a series of formed 
creosoted Columbia pine longitudinals, giving the 
roadway a curved surface, which is finished by a 
series of l-in. by 14-in. hardwood cross-battens set 
at 4}-in. centres. The finished surface of the gang- 
way can be seen in Fig. 19, which shows a car leav- 
ing the train-ferry. At the underside of the outer 
end of the gangway, there is a 6-in. by 6-in. creo- 
soted Columbia pine buffer, secured by angle-irons ; 
this rests on the deck of the vessel when the gang- 
way is down. There is also a 6-in. by 6-in. timber 
curb at each side of the roadway. 

An additional feature of the arrangement consists 
of a hinged tapered toe at the outer end of the gang- 
way. This is constructed gen>rally on the lines of 
the gangway itself, but is finished at the tip with 
chequer plating. The form gives an easy run on 
and off the gangway for motor cars. It is shown in 
four positions in Figs. 8,10 and 11. The gangway 
and toe are furnished with an ingenious lifting and 
compensating mechanism, which automatically 
adjusts itself to suit changes in the level of the train- 
ferry. Although this vessel is accommodated in a 
closed dock, in which the water is brought to a level 
to suit the link-span bridge by which the train passes 
on board, the immersion of the vessel naturally 
alters as a train enters or leaves it, and the gangway 
lifting mechanism automatically compensates for 
movement of this kind. The gangway is lifted and 
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lowered by two winch drums at the bases 
of two towers which are situated one at 
each end of the gangway hinge. The 
main members of the towers are 10-in. by 
3}-in channel. They are shown in Figs. 8 
and 9, and can be seen in the general 
view, Fig. 19. The ropes from the winches 
pass over loose pulleys at the top of the 
towers, round pulleys on the stenting 
years carried in the towers, and finally 
over second loose pulleys at the top of 
the towers, to a double link connecting to 
the outer end of the gangway and to the 
hinged toe. The steel-wire rope is } in. 
diameter, with a breaking load of 15 tons, 
and the motors are of 5h.p.each. They 
are not mechanically coupled, but are 
operated together from a single starter. 
They were specially designed with a drooping char- 
acteristic, so that they share the load equally. 

The gangway is lowered into position for use by 
the winches paying-out rope, but when the buffer 
gangway reaches the deck they are not stopped. 
At first, a little more rope is paid out, until the 
toe of the gangway has settled down on the deck, 
this motion following automatically from the action 
of the double link. The winches, still continuing 
to run, then pay out sufficient rope to allow of any 
variation in the level of the train-ferry being com- 
pensated for. This extra rope is taken up by the 
stenting gear, which stops the motors by means of 
the limit switch, shown in Fig. 9, when sufficient 
rope has been paid out. The maximum travel of 
the stenting gear is 3 ft. In the case of movement 
of the ferry when the gangway is lowered, the rope 
is taken in or let out by the stenting gear, the rope 
always remaining taut. When the gangway is 
being hoisted, the stenting gear is first drawn to its 
top position against a stop, after which the gang- 
way is lifted until it operates a limit switch on the 
arm projecting from the cross-member. which joins 
the top of the towers. This stops the motors. As 
will be seen from Fig. 8, the gangway is provided 
with handrails at both sides which fold up when 
it is lifted. These are shown in the lowered position 
of the gangway in Fig. 19, which also gives a good 
general view of the gear. Details of the handrails 
are given in Figs. 14 to 16. 

As will be seen from Figs. 8 and 9, the motors 
drive the winch drums through enclosed worm and 
spur gearing. As already stated, the motors are 
operated from a single starter. This is provided 
with two contactors operated by one press button. 
There is an overload relay in each motor circuit, 
but in the event of an overload on one motor only, 
both are tripped. Emergency stop buttons are 
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provided which allow the gangway to be stopped 
and held in any position, the motors being provided 
with electric brakes which come into operation when 
they stop. Owing to the situation of the plant, 
the wind load on the gangway may be considerable, 
but the gear is designed to lift and hold it in a gale. 
The circuit is provided with the usual no-volt 
release. This lifting gear was supplied by Messrs. 
Laurence, Scott and Electromotors, Limited, of 
Australia House, Strand, London, W.C.2, the 
mechanical parts being furnished by Messrs. East 
Ferry-road Engineering Works Company, Limited, 
of East Ferry-road, London, E.14, who acted as 
sub-contractors. 

Before leaving the question of the shipment of 
motor vehicles on the train-ferry steamers, it should 
be said that the after-part of the train deck has 
been floored-in between the rails, so that motor- 
coaches and heavy lorries may be run directly on 
board over the link-span bridge by which the trains 
are transhipped, and in this way may be trans- 
ported across the Channel with facility. Details 
of this link-span bridge are outside the scope of 
this article, but a full description of it will be 
found in Mr. G. Ellson’s paper on Dover Train-Ferry 
Dock, read before the Institution of Civil Engineers 
on November 16, 1937. 

In the case of cars shipped from, or arriving at, 
the Marine Station, the handling arrangements are 
of more normal type. This is almost necessarily 
the case, since the steamers to be dealt with may 
be at one or other of various berths on a quay 
some 500 yards long, while a maximum variation 
in tide level of 25 ft. has to be allowed for. The cars 
are lifted by the harbour cranes direct from the 
quay to the deck of the vessel, an ingenious rig being 
employed which lifts the cars by the wheels and 
can be put in position and released in a few seconds 
without jacking the cars up in any way. The 
appliance, which was constructed at the Ashford 
Works of the railway company, consists of four 
pairs of bridles which slip below the wheels and 
cannot be dislodged when tension is on the lifting 
rope. The pivot points of the bridles are provided 
with pads which lie against the ends of the wheel 
hubs during lifting, so that there is no scratching 
of the enamel. A photograph showing a car 
being lifted on board the S.S. Canterbury by this 
appliance is reproduced in Fig. 20, on Plate XIV, 
while a more complete view of the appliance, 
showing the spreader, is given in Fig. 21, on this 
page. During the holiday season, a considerable 
number of motor coaches are shipped from this 
station, and as the centres of the lifting bridles 
are too small to allow the special appliance to 








be employed, they are dealt with in net slings. 





ee a Aiwa. 








Hb AO TENSES a 














EAI «RTFM ee ME OES 


= TS 


cm 








MaRcH 4, 1938.) 


ENGINEERING. 





227 











The whole of this interesting installation at 
Dover was designed and worked out by Mr. George 
Ellison, O.B.E., M.Inst.C.E., the Southern Railway 
Chief Engineer, to whom we are indebted for 
information connected with it and for the loan 
of the prints from which our drawings have been 
prepared. We would also express our thanks to 
Mr. R. P. Biddle, Dock and Marine Manager, 
Southern Railway, for facilities afforded, and to 
Mr. F. J. Wymer, Divisional Marine Manager 
at Dover, for great assistance in the preparation 
of this article and for personally conducting us 
over the works on more than one occasion. 

In connection with this subject, generally, refer- 
ence has already been made to the motor-car service 
from Dover which is provided by Messrs. Townsend 
Brothers Ferries, Limited, and in order to make this 
article as complete as possible, Fig. 22, on page 226, 
has been added to it. This shows the car examination 
room, which has been provided for this service. 
This apartment is not connected in any way with 
the Southern Railway installation, with which this 
article is mainly coneerned, and Messrs. Townsend’s 
steamers ply from a quay in the basin at the eastern 
end of Dover Harbour. 


(To be continued.) 








THE USE OF PIPE BENDS AS 
FLOW METERS. 


3% By Herpert Appison, M.Sc., A.M.Inst.C.E. 


_ Most observers of the motion of water in curved 
passages are agreed that the flow approximates 
to free-vortex motion, the product of radius and 
velocity being roughly constant across the section 
of the waterway. It, therefore, follows that there 
should be a direct relationship between the differen- 
tial pressure head across the bend and the discharg: 
flowing through the bends. Hence, if the differential 
head is measured, it should be possible to compute 
the discharge. During the past twenty years 
various isolated sets of observations bearing on the 
problem have been published, but as the author had 
not come across any general treatment of the use 
of bends as flow meters he carried out the experi- 
ments described below.* 

Under conditions of pure free-vortex flow in a 
bend of mean radius R, the transverse pressure and 


velocity gradients have the forms shown in Fig. 1, | — 


page 228, the pressure head changing from A, at 
the inside of the bend, where the radius of the 
pipe wall is R — c, to h, at the outside, where the 
radius is R-+c; simultaneously, tne velocity 
changes from v, to vy. Now it is a condition of free- 
vortex motion that the diiferentiai nead h, or h, — h, 


should be equal to oS. If the (constant) 
value of the product of the velocity v of any fila- 


ment and the radius r of the filament be denoted 
2— »,2 
by K, so that vr = K, then %—™") 


“7 may be 
written 
: < 2 
ssLla—) — (e+) | 


which reduces to 
K? 4Re _ h 
Ty a 
whence 
R? — e 
2VRe 
The required relationship between the differential 
head h and the total discharge through the bend, g, 
may now be established as follows :— 

Rectangular Cross-Section.—If the dimensions of 
the rectangular waterway are 2¢ radially and } 
transversely, then the discharge d q flowing through 
a small element of the cross-section of area b.dr 


will be v.b.dr, (Fig. 1.) 
may write 





K = V2gh- (1) 


But since v= =, we 


dr 
dq = K.b.— . 





*A valuable paper by Mr. Wallace M. Lansford, 
entitled The Use of an Elbow in a Pipe Line for De- 
termining the Rate of Flow in the Pipe (Bulletin No. 
289, University of Lllinois Engineering Experiment 
Station) was published after the author’s work was com- 





pleted, 


Integration of this expression gives the total dis- 
charge g flowing along the bend, viz. :— 


R+e 
q= K.b. se = 2-3026 K 6 [log,, (R + ec) — 
R-—ce logig (R — ¢)]) 


Inserting now the value of K from equation (1) 
above, we obtain 





q= Vigh R= | 9.30268 [log (R + c) — 
2VR c log (R uu. c)) 
Circular Cross-Section.—If the waterway is of 
circular cross-section, of radius c, an element of area 


for a rectangular bend, and the value 
R? — 2 eaten 
— #r (R — VR? — 
Vee! Vv ef) 
for a circular bend. 

The purpose of the tests now under review was to 
find the experimental value of the coefficient C, 
under various conditions. 

Experiments on Square-Section Bends,—All the 
bends were of square cross-section, of 6 om. (nominal) 
side, and of mean radius R of about 12 cms.; the 
actual dimensions are given in Table I. One pair of 








bends were of brass, machined to a smooth finish over 


TABLE I.—Coerricrents or DiscHarce For Square Szction Benps. 





















































































































































| 
Whether Length of Inlet or Upstream Bend. Outlet or Downstream Bend. 
Referen: Continuous Intervening 6 cm. clea OE . cae | | 
No. of Series. Curvature (C), Square Section ? 
; r Reve Pipe Between Details Mean Values Details Mean Values. 
Curvature (R). Bends (cms.). : of Cy. of Cy. 
Brass— | t ! 
12 R | 0 ; 0-086 0-983 
cms. {err cma. a 
2 R 18 = 11-00" "| 0-986 R = 11-87 0-989 
3 R ae 0-987 1-004 
4 z: 7 72 | ¢ = 200 0-971 ‘ 2-99 | 0-983 
6 c = 0-988 os SS 
- | = ° re 997 
oe Fo-d € os / R + te 0-000 R_ 3-0 ___1-027 bs 
~ c 36 0-986 1-012 
9 b sve ( a — 0-993 i 1-011 
Brass— it hell 
13 | R 0 1-000 0-963 
| - cms. ——- oe ems | 
14 R 18 R = 11:37 | 0-997 R = 11-00 0-997 
16 R 36 1-008 1-004 
-_— | | rn 72 | ene gigg 1-002 c= 2-09 1-001 
17 7 ae 0 1-028 1-049 
= See Se a a 5 
ame. ae _ . » 5s e = 3:97 | — 1 eo (tr 
19 c 36 . | 0-985 . 1-055 
2 Cc 72 | 1-003 1-029 
Iron— | 
: R 0 1-008 } = 
tins =e oma: —- bd 
27 R 18 R = 12-19 1-010 a 
26 :. .=-- | O97 Pw 
_— ———— > — — |— — —— — 
25 R | 72 ec = 3-00 0-996 re 
— Se [- = = to 
21 Cc 0 0-965 see 
— — —— —— aa | - —_— _ 
' OF bem 
22 ( ad A = = 4:06 ‘ 0-978 ™~ 8 ; 
23 C 36 0-976 om 
‘2 c ; 72 0 966 wit: 


s.d0.ds is considered, as in Fig. 2. As before, 
y = % , and dq = area of element x v; but now 
r 


r = R +s cos 0, whence 
K 


dq = s.40.ds, ro 7) 


and the total discharge 


_ be K 
a= |da~ | feaoas gE 
fe 7 dé V . 
= 2K| sae| Riteco 6 ~2K7(R — VR*—o%). 
“0 0 


Using the value of K from equation (1), we find :— 
ed ween 
q= Vigh: 7 - w(R — VRP ). 


Coefficient of Discharge of Pipe Bends.—It will be 
observed that the expressions for qg in terms of h 
just derived are identical in form with those giving 
the flow through Venturi meters, orifice meters, and 
the like, viz.: discharge = \//2gh x a constant 
depending on the shape and dimensions of the 
waterway. To express the relationship between this 
ideal discharge and the actual or measured dis- 
charge, the customary device of a coefficient of dis- 
charge Cz may equally well be used here, viz. : 

Measured discharge = Cz x ideal discharge. We 
may then write :— 

Discharge through bend = Cy \/2gh x bend 
constant, where the bend constant has the value 


~~ ¢ 2- 3026 b [log (R + c) — log (R — c)] 











2vVRe 








the whole of their internal surfaces ; the other pair 
of bends were of unmachined cast iron, all four bends 
having an angle of deviation a of 90 deg. The bends 
of each pair were bolted up with various lengths of 
intervening straight pipe of 6 cm. square section of 
the appropriate character (smooth brass or un- 
machined iron), sometimes with continuous curva- 
ture, as shown at (a), Fig. 1, and sometimes with 
reversed curvature, as shown at (b), Fig. 1. Pressure 
connections 1-8 mm. diameter were drilled in the 
middle of the inner and outer walls of the bends, 
as in Fig. 1, making an angle 3 of 45 deg. with the 
plane of the flanges, enabling the differential head 
to be measured by open water columns throughout 
a range of discharges corresponding to mean veloci- 
ties in. the waterway between about 1} and 44 metres 
per second. In Table I mean values, throughout 
this range, of the coefficient of discharge Cy are 
recorded, while Fig. 3 shows individual values of C, 
for typical series of experiments. 

Experiments on Circular-Section Bends.—In the 
Hydraulics Laboratory and the Irrigation Research 
Laboratory of the Royal School of Engineering, 
Giza, (now incorporated in the Faculty of Engin- 
eering of the Egyptian University) there were 
numerous circular-section bends forming parts of 
pipe lines from 3 in. to 10 in. diameter feeding 
existing equipment, in which the flow could easily 
be measured by calibrated weirs or meters. The 
selected bends were therefore fitted with pressure 
connections at 45 deg. with the flanges, and the 
discharge and differential head were read off for 
various mean velocities. Fig. 4 shows, to a scale 
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of one fortieth, the disposition of these bends, 
Table II gives further details, together with values 
of the coefficient of discharge C, at a mean velocity 
of 2 metres per second, while in Fig: 5 individual 
values of Cy are plotted. 

In order to obtain information concerning bends 
all of the same nominal diameter and finish but of 
different radii of curvature and angle of deviation, 
a special set of 4-in. cast-iron bends was next made 
in the School workshops ; these had nominal curva- 


ture ratios * of 2, 4 and 6, respectively, and they 


could be built up into continuous-curvature bends, 
having angles of deviation of 45 deg., 90 deg. and 




















Values of the coefficient C, at a mean velocity of 
2 m. per sec. are recorded in Table III, and indi- 
vidual values of C, in Fig. 6, on the opposite pige. 

To find out whether conditions immediately up- 
stream of the bend had any infimence on the ¢o- 
efficient of discharge, experiments were also made 
with two of the special 4-in. bends in series, arranged 
as in Fig. 7. The two were bolted up successively 
with reversed curvature (full lines), and with con- 
tinuous curvature (dotted lines), the differential 
head in the downstream 20-cm. radius bend being 
measured in each case, and also the total energy 


loss in the system. The corresponding values of C, | 


are recorded in Fig. 8, while the relative graph for 
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Fig. 4. DISPOSITION OF MISCELLANEOUS BENDS 
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value, or it may alter its susceptibility to velocity 
changes. Thus, from Table I it is seen that with 
reversed curvature the downstream square brass 
bend has almost the same coefficient of discharge 
as the upstream bend, but with continuous curya- 
ture the downstream bend has a perceptibly higher 


Fig.2. 
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COEFFICIENTS FOR MISCELLANEOUS 
CIRCULAR SECTION BENDS 
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135 deg. Each bend, in turn, was bolted up in a 4-in. | the 20-cm. radius bend under normal conditions is ; coefficient. Again, Fig. 3, Series 3, shows that the 
piping system in which the horizontal straight inlet | reproduced, for comparison, from Fig. 6. 


section was 3} metres long, and the outlet length was | 


Examination of Experimental Results.—From 


1 metre long, so as to give the incoming water an! Tables I and II it appears that the material and 








TABLE L.—Cogrricients or DiscHarGeE ror MISCELLANEOUS CIRCULAR BENDs. 
Reference . | 
Years of » j Bend | Pipe R } Cy at 
= — en Material. Service 7 Radius, | Radius, 2m. 
(Fig. 4) | Before Test. , R ems, ¢ ems. c per sec. 
" ‘ ee re aS Se Te sci UU REE ERE RESET Ree 
| In | 
J* Galvanised W.I 3 | 4 24-00 5°23 1-58 1-033 
K Black W.I New 4 31-00 5-09 6/10 1-022 
L Cast Tron ; 1) 10 29-60 12-50 2-37 1-105 
M Cast Iron -| Not known 6 39-10 7°62 5-14 1-09 
| (assumed ) 
N Cast Tron 12 8 38-7 10-06 3°85 1-055 
Pr Cast Lron ; i2 . 24-1 9-98 2-41 1-140 
Black W.I 8 3 19-35 3-88 4-99 1-118 


2 





* Lengths of 4-in. tangent pipes 


—Iniet, 9-3 m.; outlet, 0-7 m 


opportunity of attaining its normal velocity distri-| finish of the pipe walls, other things being equal, 
bution before reaching the bend. The differential | have little effect on the value of the coefficient C,. | giving the water every chance to settle down before 
head was measured in a plane half-way round the | The evidence on this point is thus inconclusive. 


bend, viz., at angles of 224 deg., 45 deg. and 674 


The position of the bend seems to influence the 


deg., respectively, from the beginning of the bend.! value of C,; in two ways: it may alter its mean! downstream of the Jong straight inlet tangent had 


values of C; with reversed curvature are practically 
unaffected by changes in the rate of flow, whereas 
with continuous curvature (Series 17) C, rises as 
the mean velocity increases. Just the same ten- 
dencies are noticeable in Fig. 8; with reversed 
curvature the downstream 4-in. bend had a co- 
| efficient of discharge that was both lower in mean 
| value and more uniform under velocity changes 


_| than it was with continuous curvature. It appears, 


|then, that the more confused and turbulent the 
| water is before entering the bend, the more likely 
jit is that the coefficient will be fairly uniform 
, throughout the range of discharge. Of course, such 
turbulence can be overdone; the water issuing from 
| the diverging outlet of the centrifugal pump casing 
| just before reaching bend P, Fig. 4, is in a state of 
| maximum instability, and so it is hardly surprising 
that the behaviour of C, for this bend (Fig. 5) 
should be a little unusual. But on the other hand, 
| entering the test bend did not endow the coefficient 
with the desired uniformity ; the 4-in. special bends 
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distinctly variable coefficients as can be seen from 
the curves in (Fig. 6). 

As just explained, the effect of changing the rate 
of flow through the bend is linked with the disposi- 
tion of the bend. If the value of C, is at all affected 
by changes of mean velocity, it is usually in the 


Fig.6. 





Cogfficient of Discharge C4 


COEFFICIENTS FOR 4° CAST IRON 
CIRCULAR-SECTION BENDS 





pressure pulsations; they do not give reliable 
information when the differential head is small, 
neither can they be used at all when the mean pres- 
sure head in the bend is large. U-tube gauges with 
carbon tetrachloride as an indicating liquid gave good 
results. This liquid can be coloured with a few ae 
crystals, and its specific 
gravity may be reduced, 
to give greater sensitivity 
Me to the gauge, by dilution 

with petrol. Gauges with 

straight or curved inclined 
lg tubes, designed to give 
* greater sensitivity, were 

also tried, but without 





a = 135° 


3 
Fig. 7. ARRANGEMENT OF CONTINUOUS & 
J FR ee RENDS 
. 
} 


supplemented by further records, it seems possible 
that the flow through any uncalibrated bend could 
be roughly gauged with an error of not much more 
than i 65 per cent.; the measurement would, in 
any event, give quite reliable guidance concerning 
the relative flow in the pipe. Thus, a pump user who 
had made a single differential-head ing on a 
bend in the delivery pipe could tell at any later date 
whether or not the pump was holding its output. 
The suitability of a pipe toe as @ precision meter 
depends upon the means available for calibrating it. 
If one single rate of flow could be accurately gauged 
by some other device, the bend could thereafter be 
used as a meter with a probable error of + 2 or 3 
per cent., while if three points on the calibration 
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It is the curvature ratio of the 





9. INFLUENCE OF | RVATURE 





2-0 oa 4 Upgtream, 5 ~ 
(6u7.F.) y ¥. Pr Sec. a * @i7. 's 

direction of an increase of Cz with 
an increase in velocity ; this ten- Fig 8. BPPECT OF CONTINUOUS AND REVERSED CURVATURE 
dency is much a nted if the 9 Reversed Curvature 
mean velocity falls below about > = - v 
1 metre per second, or, say, 4 ft. Fig.10. Vent Cocks 
per second. et Continucus Curvature - 

Table III shows that, unless oa 2 — 2-09} to —_— 
the bend is a very sharp one, the Equyalising 5 
effect of increasing the angle of 20cm Bend only . From Fig-6. 
onan from - deg. to phe ———— = — 5 
and then to 135 deg., is indefinite, Mean Velocity V. Metres Sec. 
so far as the value of C, is con- eur) af a eee aera Rubs 
cerned. Connections 

Fig. 
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bend, i.e., radius of bend/radius of 





pipe, which seems to have the 
most positive influence on the 


$ 





coefficient of discharge ; the plot- 
ting of this correlation in Fig. 9, 
in which the results for all the 


& 





rma 


™ 
y, 


90-deg. bends recorded in Tables 
It and III are summarised, is 
fairly convincing. The rapid up- 
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ward trend of the graph as the 
value = = 2 is approached points 
to a breakdown of true vortex flow that has been 
remarked by other experimenters. Remembering 
the difficulties of accurate measurement when deal- 
ing with unmachined castings, the departures from 
the mean curve of the points representing bends 


TaBL_e III.—Coefficients of Discharge for Special 4-in. 
Circular Bends. 
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Angle Bend Pi | 1Ca at 
of Bend Radius Radius = 2 m. 
=a = Rems. | = ¢ cms. é | per sec. 
| 

l l i] 
{ 10-00 | 4°88 | 2-05 1-335 
45 deg. < 19-6 | 4°89 4-00 1-031 
\] 29-6 4-88 | 6-07 1-040 
f 9-30 | 4:9 | 1-99 1-265 
90deg. ¢ 20-2 | 4-91 | 4-11 1-050 
L} 80-2 + |} > 4-92 6-13 1-018 
(| 10-15 4-98 2-04 1-215 
135 deg. < 20-2 4:91} 4-12 1-075 
L| 30-2 492; | 6-13 1-934 





M and Q are not unduly disturbing, and they do 
not destroy the general validity of the belief that 
the value of the coefficient of discharge diminishes 
as the curvature ratio increases. 

Measurement of Differential Head.—As the possi- 
bility of using bends as flow meters is linked up with 
the ease with which differential heads may be 
measured, various types of gauges were tried during 
the course of the experiments. Open-topped water 
eolumns ‘are simple to use, but, on the other hand, 
their readings are liable to be vitiated by inevitable 








Curvature Ratio = + , 














much success; they were found to have no prac- 
tical advantages over the ordinary vertical U-tube. 

Promising results were obtained with a mercury 
balance, in which the differential head in a mercury 
U-tube is gauged by weighing instead of by direct 
observation. The simple form of balance designed 
and constructed for the experiments is shown dia- 
grammatically in Fig. 10. The two iron merc 
containers which form the two limbs of the U-tube 
are welded into a frame mounted on knife-edges ; 
when the frame tends to tilt under the action of the 
applied differential head of water, the jockey weight 
is moved along to restore equilibrium, and the posi- 
tion of the weight thus gives a measure of the 
differential head. The advantages of the instrument 
are that its readings are unaffected by changes in 
the specific gravity of the indicating liquid in the 
U-tube, that a null method of reading is ‘used, 
and that the large quantity of liquid used and the 
inertia of the moving elements give excellent damp- 
ing. The fact that no glass tubes are needed has 
inspired designers abroad to produce mercury 
balances suitable for very high pressures, the lead- 
ing-in connections being of flexible metal. The 
principle of the mercury balance is now becoming 
known through the introduction of the ring-balance 
meter, in which the angular deflection of the pivoted 
U-tube is used to show the differential head. 

Pipe Bends as Flow Meters.—The information 
here presented suggests that there is a promising 
field for the use of pipe bends as flow meters. Ifa 
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curve, spaced well apart, could be established, then 
the bend should be as reliable as a Venturi meter. 
The most attractive feature of bends when used 
as water meters is naturally that they involve no 
additions or important alterations to an existing 
pipe system, thus entailing no additional expense 
and no additional loss of head. Their limita- 
tions should already be apparent; they cannot 
be recommended if the mean velocity in the pipe 
is much less than 4 ft. per second, not only 
because of the uncertainty of the value of the co- 
efficient of discharge, but because the differential 
head becomes too small for reliable measurement. 
Neither should a sharp bend, with a curvature ratio 


> of less than 2}, be used if it can be avoided. 


On the whole, then, it seems likely that pipe bends 
could most profitably be employed in gauging the 
flow of low-head centrifugal pumps. The velocity 
in the pipes would generally be high enough to give 
a satisfactory differential head reading—say, a foot 
or two of water—and there should be a fair chance 
of finding a bend with turbulent upstream conditions 
favourable to a uniform coefficient of discharge. It 
may sometimes happen, too, that when a number 
of units in a pumping station deliver into a common 
main, the meter already installed in the main will 
permit of the calibration of bends on individual 
pump delivery pipes, thus enabling the performance 
of each pump thereafter to be separately observed. 

The author is indebted to his colleague, Dr. F. E. 





curve such as the one reproduced in Fig. 9 could be 





Relton, for assistance in the investigat.ons. 
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BRITISH INDUSTRIES FAIR. | 
AT BIRMINGHAM—III. 

Two interesting new guillotine shears, one of the 
overhead and the other of the undercrank type, 
are shown by Messrs. Brookes (Oldbury), Limited, 
Oldbury, Birmingham. The overhead type shears, 
which is a double geared model, is illustrated in 
Fig. 71, on this page. It has a capacity of 6 ft. by 
4in.in mildsteel. The cast-iron end frames are rein- 
forced in the tension members with tie, bars shrunk 
in position, and made from 3 per cent. heat-treated 
nickel steel. The guides to the beam extend below 
the table level, and are similar in design to those on 
the firm's Regent undercrank type of shear, this 
arrangement giving a very long bearing to the 
beam. The crankshaft is carried in four bearings, 
two of which are incorporated in the end frames, 
and the other two fixed to the heavy bridge which 
spans the end frames at the top of the machine. 
These bearings are of the cap type, enabling the 
crankshaft to be easily removed if necessary, which 
is a considerable advantage from a maintenance 
point of view. Both pairs of gears are machine 
out; the spur wheels are steel castings and the 
pinions steel forgings. The drive is by electric 
motor accommodated on a bracket on the top of the | 
left-hand end frame, as shown. Adjustment is 
provided for tensioning the link belts, and provision 
is made to ensure correct alignment of the belts 
when such adjustment is made. The motor drives | 
direct on to a high-speed shaft, carried in a bracket | 
fitted to the outside of the left-hand end frame and | 
working in heavy roller bearings. This counter- | 
shaft runs at a comparatively high speed, and | 
therefore permits a flywheel of minimum size and | 
weight to be employed. The arrangement leaves 
only the ‘intermediate countershaft spanning the 
two end frames at the back of the machine. This 
shaft is located high above floor level, so that the 
back of the machine is easily accessible. 

The bearings for the intermediate shaft are 
gunmetal bushed, and are provided with oil-ring 
lubrication. A powerful hold-down, for gripping 
the plate during the cut, is provided, and is 
operated by timed cams on the crankshaft so 
that it comes into action in advance of the actual 
commencement of the cut. Each of the contact 
pins on the hold-down gate are individually com- | 
pensated by heavy rubber buffers, the arrange- | 
ment giving a similar advantage to that obtained | 
by using pneumetically- or hydraulically-operated | 
hold-downs. The machine is provided with gauging | 
equipment..suitable to the heavy type of shear- | 
ing for which it is designed. A new type of | 
locking device is fitted on the back gauge which 
is positive in action. The blades are provided | 
with adjustment both horizontally and vertically, | 
so that they may be correctly and easily reset 
after regrinding. The clutch is the Regent roller- | 
key type, with automatic release at the top of the | 
stroke and with provision for preventing repeating. 
Guards are fitted to both sets of gears and to the 
motor drive, and a finger guard is included which 
has provision for adjustment in a vertical or hori- | 
zontal direction as well as for varying the angle. | 

The second geared guillotine shears shown is 
illustrated in Fig. 72, on this page. The capacity 
of this machine is 4 ft. by 4 in. in mild steel. This 
shears is provided with a positive-type cam hold- 
down, and is arranged for direct electric-motor drive. 
The motor is acoommodated on an adjustable bracket 
located over the countershaft unit as shown, this 
arrangement resulting in a minimum floor space. 
The machine has been equipped with several 
special gauging fitments in order that the latest 
types of Regent practice my be demonstrated. 
Included in this equipment is a duplex screw- 
operated back gauge which is provided with 
means for working both the screws either simul- 
taneously or independently, the arrangement en- 
abling the back gauge to be quickly brought up 
to ite relatively correct position and afterwards 
finally adjusted to the necessary fine limits. A 
graduated setting rule, of special design, is em- 
ployed for setting up the back gauge from the 
front of the machine. Graduated rules are pro- 
vided in the two front extension arms to work in 
conjunetion with the straight edge front gauge, and 
provision is made ao that these rules may be 
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adjusted back to zero after the blade has been re- 


ground on the face. A squaring arm is fitted which 
has a straight edge that can be adjusted, permitting 
this straight edge to be maintained correctly square 
with the cutting edge of the blade. 

The stoker, shown in Fig. 73, opposite, firing a 
tagging furnace, is exhibited by Messrs. Prior 
Burners, Limited, Prior Works, 2, Brandon-road, 
London, N.7. It is known as the “ Mastoker,” 
and is a worm-feed, multi-speed, underfeed model, 
electrically operated and controlled. To render the 
stoker adaptable to the working conditions of 
individual boilers, and to ensure efficient and 
economical operation, a multi-speed gearbox is fitted. 
This takes the form of a silent worm-and-wheel 
reduction gear combined with a pawl-and-ratchet 
final drive, giving five speeds and neutral. A 
special double-dog shearing-pin device is incor- 
porated, a broken pin being replaceable in a few 
seconds without the use of tools. The coal-feed 
worm is made of alloy iron with a high nickel 


4-Fr. Unper-Crank TYPE GUILLOTINE ; 





Messrs. Brookes (OLDBURY), LIMITED. 


content, the alloy being claimed to give a high 
resistance to heat and wear in combination with 
great strength and rigidity. The coal-feed tube 
is of solid-drawn wrought-iron tubing. Spigot 
flanges are provided between the hopper and boiler 
to facilitate removal of the coal worm in a confined 
space. The hopper base is of No. 10 gauge rust- 
resisting Armco iron sheet. The forward end 
of the base is provided with a semi-steel block 
which can be readily withdrawn to enable an 
obstruction to be removed from the coal worm. 
The hopper is also made of heavy-gauge Armco 
iron sheet, stiffened with steel flanges and gn 

for easy access to the boiler doors and for high 
capacity with a low loading line. Open or closed 
hoppers are available, the closed hoppers being 
fitted with gas-tight covers. The burner is of heavy- 
section refractory iron, and on the larger models, 
the tuyeres are sectioned to allow for expansion 
stresses, and ports of Venturi form prevent ash and 
coal-dust from falling into the air chamber. The 




















MARCH 4, 1.938. | 


ENGINEERING. 





EXHIBITS AT THE BRITISH INDUSTRIES FAIR, 
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PortaBLe Hyprav ic Press: 


dead plates are made of Meehanite refractory 
iron, and are shaped to facilitate the removal of 
clinker and to prevent warping. The fan is a silent 
centrifugal model, carefully balanced, and mounted 
on an extension of the gearbox spindle. It runs 
ata low speed, between 1,150 r.p.m. and 1,750 r.p.m., 
according to the model. The fan housing is made 
from No. 10 gauge Armco iron sheet, and is 
fitted with an inlet of conical form and a cast- 
aluminium damper disc to give accurate control 
of the air volume. The housing is provided with 
a flanged outlet to the air duct, a blast gate in the 
latter controlling the fan pressure. A small supply 
of air under high pressure is tapped off the air duct 
and forced into the front end of the worm tube, the 
arrangement being stated to eliminate completely 
smoking back through the hopper. The drive from 
the motor to the gearbox is by Vee rubber belting. 
The larger models are provided with _ two-speed 
pulleys, enabling the fan speed and coal feed to be 
varied, and providing 10 speeds in conjunction with 





Messrs. JoHN MILLs AND Company (LLANIDLOES), 
LIMITED. 





jaullic”’ high-speed model, capable of delivering 
800 cub. in. of oil per min. at the working pressure of 
| 1 ton per sq. in. The pump gives a forward speed 
| to the ram of 16 in. per minute and a return speed 
of 12 in. per minute. It is fitted with an oil filter 
which can be readily removed for cleaning. The 
hydraulic operating valve is| of phosphor-bronze, 
and is located inside the pump tank. The valve is 
| actuated by means of a hand lever which. is auto- 
matically locked in one of three positions enabling 
the ram to move forward, remain at rest, or 
effecting the return or drawback without any manual 
effort. As will be clear from Fig. 74, a very 
substantial resistance beam is provided. This beam 
is made of best-quality cast-steel, and is fitted with 
movable anvil blocks operated by means of a right- 
handed and left-handed screw, enabling the distance 
between the blocks to be varied as desired. A 
planed table, also visible in the illustration, is 
provided to serve as a platform for the beam or 
other object being treated. The tup and anvils are 
fitted with renewable die pieces, the dies being 
readily interchangeable. .A pressure-relief valve, 





the five-speed gearbox. Any approved make of 
motor can be fitted, the standard models being 
either a single-phase Century repulsion-induction 
motor, a three-phase Crompton-Parkinson sguirrel- 
eage motor, or a Crompton-Parkinson or G.E.C. 
direct-cutrent motor. 

The portable hydraulic press illustrated in Fig. 74, 
above, and shown by Messrs. John Mills and Com- | 
pany (Llanidloes), Limited, Railway Foundry, 
Llanidloes, Mont., is specially suitable for recon- 
ditioning colliery arches, bending or straightening 


releasing at a pressure of 50 tons, is proyided, 
together with a pressure gauge clearly \indica- 
ting the total pressure in tons exerted by, the 
ram. The relief valve is located inside the, pump 
tank. The electric motor is directly coupled to 
the pump by means of a Standage or Wellman- 
Bibby flexible coupling. All the units referred to 
are mounted on a steel carriage built) up of rolled- 
steel joists and channels, securely fastened . by 
means of riveted steel plates and cleats, The 
carriage is mounted on ordinary tub wheels with 
roller bearings, the wheel gauge being arrangedto 
suit customers’ . requirements. The. machine is 
charged with specially prepared oil'on leaving the 





track rails, reconditioning flat roofing bars, andsimilar 
work. It is a 50-ton model, and is entirely self-con- 
tained, with enclosed suction tank and copper con- 
necting pipes. The hydraulic-pressure unit is driven | 
by a 5-h.p. electric motor running at 1,000 r.p.m. to 
1,500 r.p.m. The ram has a maximum working 
stroke of 10 in., and the working pressure is 1 ton 
per square inch. The cylinder is of annealed cast- 
steel and is fitted with a substantial phosphor-bronze 
liner securely pressed in. The pump is an “ Qil- 








works, and is tested before delivery for. an 
overload of 10 per cent. or @ total load of 55 tons, 
the margin being clearly indicated on the pressure 
gauge. All details of the press are. standardised, 
so that any necessary replacements can be delivered 
from stock. In addition to the model shown, 
presses of 10 tons, 20 tons and 100 tons capacity 
are available. 

A new design of self-cleaning chute-type magnetic 
separator is shown by Messrs. The Rapid Magnetting 
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Fie. 76. Lirtinc MaGnet; Messrs. Toe Rapip 
MAGNETTING Macutne Company, Limrrep. 


Machine Company, Limited, Magnet Works, Lom- 
bard-street, Birmingham, 12. This separator, which 
is known as the Rapid-Multi model, is illustrated 
in Fig. 75, page 231. Itis suitable for dealing with 
various products containing either a small or large 
percentage of magnetic material, and is capable of 
running continuously without the necessity of 
stopping and cleaning down. In addition, either 
coarse or fine iron can be removed with equal 
efficiency. The chute consists of a stationary 
electromagnet made up of a series of alternate- 
polarity poles over which runs an endless belt 
furnished with steel inserts. These inserts become 
highly magnetised by induction from the magnets 
below the belt, and the extracted magnetic particles 
are held in magnetic contact with them until they 
reach the top. At this point, after passing a neutral 
zone, the particles are automatically released and 
discharged down a special chute. There is no 
“out-off” to the magnet, as the particles are 
carried beyond the magnetic field and dropped as 
in the magnetic-drum type of separator. In opera- 
tion, the material is fed evenly on to the belt, which 
travels slowly up the chute, the face of the belt 
being adjusted at a suitable angle so that the 
material travels downwards by gravity. While 
travolling down the chute the material is constantly 
coming into contact with the maznetised stee] inserts, 
and any iron is held, the cleaned material falling to 
the bottom of the chute. Due to the fact that the 
magnets are of alternate polarity, the iron particles 
jump from one insert to the next as they travel over 
alternate magnetic poles. This action is similar to 
that in the original Rapid drum-type separator, the 
jumping action repeatedly turning the material over 
and allowing the non-magnetic particles to travel 
down the chute, thus giving very clean non-ferrous 
products. There are a large: number of inserts on 
the belt and the falling material strikes them 
saccessively in different positions. No foundations 
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safely without even bolting down, as there is no 
vibration on the framework. The machine can be 
arranged for either belt or independent motor drive, 
and portable models are available if required. 

The feeder shown on the machine in the illustra- 
tion has been specially designed for the model 
described, but it can also be fitted to other types of 
electromagnetic separator. Previously, the usual 
design of feeders has been a hopper with an oscilla- 
ting tray underneath and a gate for regulating the 
feed. Providing the material was fairly regular in 
size, this arrangement was satisfactory, but if 
coarse material were present it could not pass 
through the gate, and gradually accumulated until 
the feed choked. With the feed shown, which is 
known as the Rapid-Multi model, the material 
is positively forced through and can only choke in 
very exceptional circumstances. As will be clear 
from the illustration, the feeder is similar in 
appearance to most hoppers, but it is fitted with a 
revolving pronged roller, which prevents bridging 
and keeps the material in motion. The actual 
feeding device is below the roller, and consists of 
two hollow rollers having two wide involute slots, 
one fitted inside the other. As these rollers travel 
round, the material is forced through the top slot 
and falls through the bottom. Adjustment is pro- 
vided for readily varying the width of the slots in 
order to obtain the most suitable rate of feed. 
To guard against damage caused by a large piece 
of solid material entering the hopper, the front and 
back are provided with spring flaps. 

In addition to the new separator described, Messrs. 
The Rapid Magnetting Machine Company show a 
selection of their other models, several of which 
[have been previously described in our columns. 
|They also show a departure from conventional 





|design in a new magnet for suspending over a 
| conveyor belt for the extraction of tramp iron. This | * 
are required for the machine, and it can be run| magnet is illustrated in Fig. 76, above, and it will' especially in seam welding, where the work is passed 








be observed that it is oval in shape, the object of 


| this form being to create a more effective magnetic 
| field, covering a longer area of greater depth than 
|is obtainable with the ordinary circular bi-polar or 


tri-polar patterns. The magnet is not only useful 
for extracting tramp iron from material on a 
conveyor belt, but by a re-arrangement of the 
sling chain from that shown in the figure, and by 
using a different and heavier type of lug on the 
magnet shell for attachment of the chain, it can 
be successfully employed for handling iron or steel, 
and so on, the size of magnets required varying 
according to the nature and weight of the metal 
to be handled. 

The exhibit of Messrs. Philips Industrial (Philip= 
Lamps, Limited), 145, Charing Cross-road, London, 
W.C.2, is mainly devoted to arc and resistance 
welding plant, though industrial rectifiers, con- 
densers for power-factor correction, cathode-ray 
oscillographs and measuring bridges are also being 
shown. The welders include the 180-kVA seam 
pattern, which is illustrated in Fig. 84, on page 240. 
This is appropriately of all-welded construction, the 
electrical equipment, which is contained in the base. 
being mounted on insulating panels. A useful 
feature is that the commutator is placed behind a 
glass screen, so that the operator can check its 
position without opening the housing. The con- 
tacts are thus protected against dust and other 
harmful influences. The electrodes are water 
cooled, and the inlet and outlet are located at the 
back of the machine for greater convenience and 
safety. Another important feature is an air- 
controlled device which, it is claimed, ensures that 
no welds can be made until the working pressure 
between the areas is reached. 

This welder is fitted with the ‘* Tempostat ” time- 
control unit, an illustration of which appears on 
the left of Fig. 84. Practical experience has shown 
that the period during which the current flows affects 
the quality of the weld, for if this is too long, too large 
an area of metal is heated and undesirable chemical 
and physical changes may occur. Such factors as 
mechanical pressure and current are usually already 
catered for in the design of the machine, so that the 
only variable is time, and this is frequently under 
the control of the operator. It is perhaps obvious 
that this method tends to be haphazard, and that 
some form of automatic time control is essential, 






















MARCH’ 4, 1938., 


EXHIBITS 


Fie. 80. 


at a uniform rate between the wheels. To ensure 
this, the main circuit of the machine is controlled 
not only by the usual pedal switches, but by a 
time-control unit which enables the circuit to be 
closed for any desired number of cycles, and to be 
opened for any other number of cycles, as well as 
to repeat these two sets of operations indefinitely. 
The number of either the opening or closing cycles 
can also be varied independently of one another 
within wide limits. The closing time can be reduced 
to as little as a single cycle (0-02 second), and 
adjusted up to 1,000 cycles in steps of one cycle. 
The various circuits making up the Tempostat 
control unit are shown in Fig. 77, page 232. They 
consist essentially of an oscillating circuit A, a time- 
delay circuit B, and an interrupter circuit C. As 
will be seen, the primary circuit of the welding 
transformer a includes the primary winding of 
another transformer b, the secondary of which is 
connected to the cathode and anode of a relay 
valve c. The cathode of this valve is heated by 
current from the transformer d. When the potential 
difference between the grid and the cathode of c 
reaches such a value that the valve passes current, 
the transformer 6 is short-circuited and practically 
the whole of the mains voltage is applied across the 
terminals of the transformer a. Welding therefore 
takes place if the operating pedal is pressed. The grid 
of the valve ¢ is now given a negative potential suffi- 
ciently large to prevent the ignition of the valve. The 
secondary circuit of ) remains open, and only the 
weak magnetising current flows through the primary 
circuit, so that the welding current falls practically 
to zero. If, however, a positive impulse is applied 
to the grid for a period equal to the number of 
cycles during which it is desired, the circuit shall 
be opened, say y plus one, at the instant that the 
anode becomes positive with respect to the cathode 
the primary current will flow for one cycle, and 
will then be cut off for y cycles. The potential 
difference, which must be applied between the 
grid and the cathode of the valve ¢ must have a 
fundamental frequency of 1/(1 + y) times the 
mains frequency. This “ demultiplication ” of the 
frequency is obtained from the oscillating circuit. 
This, as will be seen from Fig. 77, comprises a relay 
valve ¢, of low output, which is connected in parallel 
with the condenser f. This condenser is slowly 
charged from a source of direct-current through a 


AT THE BRITISH 


* Runract’’ OvERHEAD Power Duct ; 
ELEectTrRIcAL Company, LIMITED. 








NEERING. 


ENGI 


INDUSTRIES 


FAIR, 





233 


BIRMINGHAM. 





Fic. 81. 


high resistance g after the 
cireuit has been closed. 
The anode voltage, which 
is equal to the conden- 
ser voltage, therefore in- 
creases, and there is a 
decrease of the voltage 
drop at the resistance g, 
which drop serves as a 
negative grid voltage for 
the valve e. After a cer- 
tain time the valve ignites, 
and the condenser is rapidly discharged through the 
valve and the resistance h. The cycle is then 
repeated. 

The oscillating and interrupter circuits shown 
in Fig. 77 can be connected so that current is passed 
for one cycle at intervals of two, three, four or more 
cycles. To increase the time during which current 
passes to two, three, four or more cycles without 
altering the period of interruption, a time-delay 
circuit, shown at B in Fig. 77, is employed. This 
consists of a condenser i, which is connected in 
parallel with the resistance A and is charged the 
instant the valve e becomes ignited. It is dis- 
charged slowly through the high resistance k, rapid 
discharge through i being prevented by the valve l. 
By increasing the capacity of i or the resistance k, 
the interval during which the grid of the valve c 
remains positive with respect to the cathode can 
be increased. This interval corresponds to the 
number of cycles during which the welding current 
flows. In practice, the apparatus is controlled by 
two knobs which vary the capacities of the con- 
densers f and i. The latter brings about an altera- 
tion of the time during which the welding current 
flows and the former the length of the whole welding 
cycle. Referring again to Fig. 77, the control 
current is supplied from the rectifiers m and n, which 
are provided with smoothing condensers. The 
apparatus is protected against the high-tension 
voltage of the transformer 6 by earthing the cathode 
of the valve and by the fuse o and the gas cartridge 
p. In the event of ashort circuit between the grid 
and the anode of the valve c, the cartridge p ignites 
and blows the fuse o, thus disconnecting the valve 
from the circuit. The transformer 6 is accommodated 
in the lower part of the cubicle illustrated in Fig. 84, 
and the relay valves and auxiliary circuits at the top. 

The most interesting exhibit on the stand of Messrs. 
Donovan Electrical Company, Limited, Northcote- 
road, Stetchford, Birmingham, 9, is the “ Runtact ” 
overhead "bus bar runway and collector trolley, 
designed for supplying portable tools with electrical 
power without the inconvenience and risk attendant 
on the use of lengths of trailing flexible cable. 
The general arrangement of this system will be 
clear from Figs. 78 and 79, from which it will 
be seen that it consists essentially of lengths of 
power duct. This duct, an illustration of which 
appears in Fig. 80, is open at the bottom and 
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encloses two or three ‘bus bars, depending on whether 
the supply is single or three phase. Power can be 
tapped off these *bus bars at any point by spring- 
loaded collector brushes, which are fixed to a 
carriage and this carriage, in turn, runs on ball 
bearings within the duct. 

As regards construction, the power duct is built 
up from sheet steel in 8-ft. lengths and the horizontal 
inturned edges of its vertical sides serve as a track 
for the brush carriage. The sections are joined 
together by welded steel couplings, which are speci- 
ally designed to maintain the alignment of the track 
and to support the ducts themselves from the neces- 
sary hangers, As will be seen, the "bus bars are 
secured to insulators within the top of the duct and 
are arranged to present a continuous flat surface to 
the collector brushes. The standard current-carrying 
capacity is 200 amperes and suitable coupling links, 
which are easily accessible, are provided between 
the sections. The brush carriage consists of a light- 
alloy frame which is carried on pressed-steel cup 
and cone ball-bearing wheels. The collector brushes 
proper are of brass and are contained in insulated 
boxes. The brushes are connected through flexible 
tails to three fuses, and thence to a 5-ampere triple- 
pole quick make-and-break switch, which, as will 
be seen, is arranged for operation from the ground. 
Beneath the brush carriage is a split cable grip and 
rubber reinforcing sleeve, which secure the flexible 
cable running down to the portable tool. In addi- 
tion, a swivel eye bolt is fitted, from which the tool 
itself can be suspended. 

A new earthing switch, which has been designed 
for use with this and other types of trolley wires, is 
also being demonstrated by the firm. An essential 
feature of this is a key, which can only be removed 
when the switch is earthed. When the key has been 
taken out, the switch cannot be removed from the 
“ trolley-wires-earthed ” position, and the safety 
of the workmen is, therefore, it is claimed, ensured. 
Mention may also be made of the Scrutact fuse, 
which gives a pressure contact in non-springy rigid 
jaws by means of insulated screws and uses high- 
rupturing capacity cartridges, which need no tools 
for replacement. In spite of the fact that the only 
force resisting a pull is the outward pressure on the 
parallel jaw faces, the fuse cannot be withdrawn 
until the bridge is released by turning the screw 
handles. 

_ Messrs. Concordia Electric Safety Lamp Company, 
Limited, Luma Works, Sanatorium-road, Cardiff, 
are exhibiting several new types of miners’ electric 
safety lamps, which have been designed to meet the 
increasing demand for greater efficiency in mine 
lighting. These include a shaft inspection lamp, 
which gives complete mobility and is fitted with a 
safety device that operates in the event of the 
glass being broken. This lamp can also be used 
at loading points and for coal-face lighting. 
Minimum weight without loss of efficiency is, it 
is claimed, attained in the “ Midget ” lamp, which 
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only weighs 2} Ib. and will last a full shift. It is 
also designed for the use of officials, and the same 
may be said of the anti-explosive torch which has 
been approved by the Home Office for employment 
in atmospheres containing petroleum vapour, 
acetone vapour, or coal gas. 

Fig. 81, page 233, shows one of the light-weight 
cap lamps which is being exhibited by this firm. It 
consists essentially of a bakelite head , which 





a et ee ae ant eae 
cap and is quite gas tight. bulb ean be provided 
with twin filaments which carry 1 ampere and 
(0-75 ampere, respectively, and in this case a switch 
on the lamp itself enables the miner to switch over 
from one filament to the other if a break should 
occur. When a one-filament lamp is used no switeh 
is provided on thelamp. The fitting is su with 
current from a battery with an approximate 


capacity of 13-5 a hours. This is contained 
in @ cadmium-plated steel case and cover which 
weighs 4 Ib. 5 oz., and is arranged on a pad which 
is carried by a belt round the miner’s waist. The 
lid of the battery box contains double-pole cartridge 
fuses which are easily accessible. While in use, 
however, the lid of the battery box is locked and 
sealed, or, alternatively, a magnetically operated 
lock can be fitted. The capacity of the battery 
enables a supply to be given for about 15 hours and 
charging then takes place for 7 hours at 2} amperes. 

Until recently, machines for making chain-link 
type of wire mesh have been largely manufactured 
by Continental firms, and the machine for this 
purpose exhibited by Messrs. Arthur Blashill, 
Crown Machine Works, Booth-street, Birmingham 
21, is therefore of particular interest, as it is an 
entirely British product. This machine, which is 
illustrated in Fig. 82, page 240, is difficult to describe 
at all fully without drawings, but the more essential 
features of its operation are as follows : Two strands 
of wire are fed to tension rollers on the machine 
from two reels, not shown in the illustration, the reels 
heing mounted on inclined shafts, and arranged so 
that continuous lengths of wire are available by 
welding new coils of stock on the rear ends of the 
coils on the reels as the latter become exhausted. 
After leaving the reels, and before reaching the 
tension rollers, the wires pass through a mechanism 
with a trip release. If, for any reason, the tension 
on either of the wires becomes excessive, this 
mechanism operates a trip which stops the machine. 
After passing through the tension rollers, one of 
which can be seen on the top of the headstock in 
Fig. 82, the ends of the two wires are bent round 
@ flat bar by passing through a former or “ giraffe.” 
As a result, the wires are fed off the bar, which 
rotates with the former, in the form of two inter- 
locked spirals. The bar, which passes through the 
headstock, terminates to the right of the edge of the 
completed mesh. As the interlocked spirals leave 
the end of the bar, they pass into a guide tube with 
an open slot along the top. The portion of the mesh 
last formed projects into this slot, and as the 
interlocked spirals feed off the end of the bar, they 
thread themselves into the previous spiral, adding 
one strand to the length of the completed mesh. 

Provision is made on the machine for weaving 
various widths of fence, and when the spirals have 
been fed off the bar to the required width, the 
former spindle is automatically stopped, and cutters 
are advanced which sever the ends of the two spirals. 
The essential element for regulating the width of 
the fence is the chain seen in Fig. 82 passing over 
a sprocket above the headstock at its right-hand 
end. This chain carries a pai: of triggers, and is 
driven by a worm gear from the former spindle. 
When the triggers reach their lowest position, they 
strike a catch which operates two clutches, one on 
the former spindle and the other on the cut-off 
mechanism. When one of the triggers operates, 
therefore, it releases the former-spindle clutch, and 
engages the clutch on the shaft operating the guillo- 
tine. During this movement, a further operation is 
performed on the fence. This consists of closing 
the ends of the mesh on the portion of the fence 
already formed. This operation, which consists 
in giving the severed ends of the wire a twist to 
lock them together, is performed by suitable grips 
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operated by the shaft, visible on the front of the | 
headstock as viewed in the illustration. The fence is 
fed through the machine in the required steps by the 
three star wheels visible above the wound coil. 
These wheels are mounted on a shaft which is given 
the required intermittent motions by a modified 
Geneva gear on the end of the machine remote 
from the headstock. As will be clear from Fig. 
82, the completed fence is wound on to a roller 
rotated by a friction gear driven from the cut-off 
shaft by chain. Before reaching the roller, the 
fence passes under a tensioning roller moving in 
vertical guides. The fence is not wound con- | 
tinuously on the roller. The latter is normally | 
stationary, and the slack formed in weaving is 
taken up by the downward movement of the | 
tensioning roller. When this movement reaches 
a certain point, a trigger mechanism is operated 
which sets the winding mechanism in motion. 

About 3 ft. of fence is then wound on the roller, 
the tensioning roller being again raised to the top | 
position in the The special features of 
the machine illustrated are that new type clutches | 
are employed, these clutches being quiet and 
reliable in operation, and giving long service With | 
a minimum of attention. The automatic dupléx | 
clutch control referred to is positive in operation 
and is easily changed for different widths of fence 
or different meshes by altering the position of the 
triggers on the chain or the length of the latter. 
The netting blade stops within close limits, and 
the high-speed weaving spindle is kept to a liglit 
weight by a new design and the use of special steel. 
Shock in starting and stopping is thus minimised. 
The machine is fully equipped throughout with bal! 
and roller bearings, and special hardened alloy stéels 
are employed wherever necessary. 

An unusual type of machine for excavation and 
levelling is shown by Messrs. Tractor Traders, 
Limited, Hanworth-road, Sunbury-on-Thames, 
Middlesex. This machine, which is illustrated ir 
Fig. 83, page 240, is known as the “ Digma’ 
scraper, and is of three cubic yards capacity. The 
machine may be drawn by any make of track-typ 
tractor, the illustration showing it coupled to a 
Fowler four-forty Diesel unit. The machine is 
cable operated by means of a two-drum control 
unit attached to the back of the tractor, and obtain- 
ing its power direct from the take-off shaft. Ths 
control unit is designed to suit any make of tractor. 
The scraper is articulated, and the rear portion 
constitutes the bucket. The front edge of the 
loading platform, forming the floor of the bucket, 
is of blade form. The front of the bucket is formed 
by a hinged apron and the rear by a sliding tail 
gate. In operation, the blade is dropped into the 
ground and the apron lifted so that the material 
can pass on to the platform as the tractor advances. 

Initially, the tail gate is in the forward position, 
and as the bucket loads, the gate is pushed back 
by the material until the loading is completed 
The front apron is then dropped and the blade 
lifted clear of the ground, when the material can be 
transported to any desired point. To discharge, 
the apron is opened and the material pushed out 
by advancing the gate. In dumping the material, 
the spread is regulated from the driver’s seat in 
uniform layers of any desired thickness. The 
tail gate is returned by spring pressure when 
released by the operator. Among the more impor- 
tant constructional features of the machine may be 
mentioned the fact that all the sheave wheels are 
drop forged, machined and ground, and are mounted 
on roller bearings. The swivel sheaves are fitted 
with Timken or Skefko bearings for radial movement. 
The tail-gate return is effected by tempered springs, 
which are totally enclosed in a fabricated-stecl 
box mounted at the rear of the scraper. The blade 
is reversible, and is made from “ Digite ” heat- 
treated steel. The front wheels are made from 
steel castings and have tapered bead seats to elimi- 
nate tyre creep. The wheels are mounted on heary- 
duty bearings, efficiently sealed against the entry of 
dirt or other foreign matter. Dunlop “ Trakgrip ” 
tyres are fitted to the rearaxle. The rear wheels are 
fabricated on cast-steel centres and are also mounted 
on heavy-duty bearings. In addition to the model 
illustrated, 6-yard, 8-yard and 12-yard scrapers are 








manufactured. 


We described a band saw for cutting steel, made 
by Messrs: The Midland Saw and Tool Company, 
Limited, Midsaw Works, Popé-street, Birmingham, 
1, in Enorvgertne, vol. cxli, page 171 (1936). 


| This machine has been entirely redesigned, and the 


new model shown at the Pair incorporates a new 
body, a new method of guarding, and a different 
arrangement for carrying the transformer brazing 
attachment. One of the ma@hines shown is of rigid 
body construction, and & table 20 in. by 20 in., 
while a second machine a@ much heavier and 
larger table, and the body is arranged to cant up 
to 15 deg. to the left and right of the vertical. 
Other machines shown by the firm are a “ Hyspeed © 


bandsaw, 4 ctitting-off machine for extruded sections, 


and a high-speed edge-milling machine. 

Messrs. Imperial Chemical Industries, Limited. 
Millbank, London, 8,W.1, occupy three stands, one 
being devoted to heat treatment, a second to metals. 
i t. In addition. 

section devoted 


face using “ Rapideep *fecé feature of the heat. 


treatment stand, while on that devoted to degreasing 


F 


three of the nn ae for their 
afe shown in operation. One of these, a 
vas heeded opps, is fitted with an overhead gantry 


gas- 
| and eléctric hoist, and is designed for use in garages. 
‘and for 


general degreasing requiréments in the 
heavy metal industries. The other two plants are 
of the liquid-vapour type. 
years, Messrs. Walter Somers. 
» Haywood Forge, Halesowen, have arranged 
their exhibit to demonstrate the heavy nature of 
the forgings for which their works are equipped, 
but this year they are concentrating on exhibits 
selected to bring out the good workmanship and 
variety of finish of their products. Among the 
forgings exhibited is a small rotor shaft for a turbo- 
generator, bored throughout its length, a finished 
machined wobbler spindle for a rolling mill, and a 
collar shaft straight from the forge, the latter 
demonstrating the economy resulting from forging 
accurately to the required dimensions. The display 
also includes large die blocks made by a new process, 
one pair being over 9 ft. long and weighing over 
five tons each. These blocks are for stamping 
aluminium-alloy aeroplane propellers in one piece. 
Other exhibits are lifting tongs for automatically 
handling all types of crane loads, originally designed 
for handling red-hot steel. These tongs are avail- 
able in sizes to lift from 10 cwt to 50 tons. 

Messrs. R. H. Neal and Company, Limited, Plant 
House, Ealing, W.5, exhibit a new loading shovel 
attachment for use in conjunction with their well- 
known 1-ton “ Rapid” mobile crane. The com- 
bination gives a full slewing circle, and is claimed 
to result in a very appreciable fuel economy, the 
consumption with a 10-h.p. Lister engine being 
about 4 gallons of petrol a day, or with an alter- 
native heavy-oil engine, about 2 gallons of fuel oil. 
When not required as a shovel loader, the machine 
can be used as a standard mobile crane for loads 
up to one ton. As the driver and controls are in 
the front of the machine, the driver has a clear view 
of the bucket and his work at all times. 

Messrs. William Allday and Company, Limited, 
38a, Paradise-street, Birmingham, 1, in conjunction 
with their subsidiary company, Messrs. A. H. 
Wither and Company, show a range of their latest 
types of “ Alcosa ” blowers. A new range of two- 
stage fans has been introduced to meet the demand 
for large-volume high-pressure air blowers at a 
moderate price. The blowers deliver at a pressure 
of 2 lb. per square inch, suitable for operating 
high-temperature furnaces for a variety of purposes. 
A balanced multi-vane fan runner is mounted on 
each side of the motor directly on the extended 
shafts of the armature. There is no friction of the 
air impellers against the casing, with a consequent 
reduction in the power required to drive the machine 
and an absence of noise. The only lubrication 
required is occasional greasing of the bearings. 
The current taken varies with the load on the 
motor, which is, in turn, dependent on the number of 


furnaces in operation. 

Messrs. Black and Decker, Limited, Slough, 
Bucks, show a very complete range of drills, varying 
in capacity from 4% in. to 1 in. Recent models 
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In the above diagrams the figures plotted for tin and copper are the official closing cash quotations 
of the London Metal Exchange, for “fine foreign ’’ and “ standard ” metal, respectively. The prices shown 
for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 


for steel plates and rails, and also for hematite and Cleveland pig-iron. 


The prices given in the case of 


steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 


pig-iron prices are for East Coast hematite and Cleveland iron, both for No. 1 quality. 


The price of 


quicksilver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per 


standard box, but in all other cases the prices are per ton. 


Each vertical line in the diagrams represents 


a market day, and the horizontal lines represent 1/. each, except in the case of the diagram relating to 


tin-plates, in which they represent 1s. each. 


exhibited include the Aero special drill, of }-in. 
capacity, specially developed for aircraft work. 
This drill can be fitted with a right-angled attach- 
ment. Other exhibits include portable electric screw- 
drivers, grinders, tapping machines and sanders, 
together with a valve re-facing outfit for recondition- 
ing the valves of motor-car engines. 

We regret that when dealing with the exhibits of 
Messrs. The United Steeel Companies, Limited, 
17, Westbourne-road, Sheffield 10, on page 201 
ante, we stated that the display of Messrs. The 
Workington Iron and Steel Company was limited 
to a full-length film display in actual colour, supple- 
mented by photographs showing the production of 
West-coast hematite irons. Actually, in addition 
to this film and the photographs, the firm are | 
showing Workington machine-cast hematite iron | 
and tests of the Sandberg Sorbitic rail as manufac- 
tured at Workington. 











Evecrricrry Suprpiy iv CaLcutTTa.—aA progress state- 
ment issued by Messrs. The Calcutta Electric Supply 
Corperation, Limited, Victoria House, Vernon-place, 
Bh bury-square, London, W.C.1, shows that 348 | 
million units were sold during the year ending December | 
31, 1937, as compared with 311 million units in 1936. | 
The actual difference, of 36,824.647 nnits, represents an 
increase of 11-82 per cent 








LABOUR NOTES. 

Ar the end of January, 7,569 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
“signing the books,” as compared with 8,04] at the 
end of December. The number of members in receipt 
of superannuation increased from 1,587 to 3,943, and the 
number in receipt of sick benefit from 1,005 to 1,051. 
In December, which had to bear five weeks’ outlay, 
the expenses amounted to 3,3361. 10s. ld. ; in January 
they were 3,8701. 13s. 6d. There was a net increase 
in the membership of 238. According to Mr. Hodgson, 
the general secretary of the society, the increase in 
the number of members on superannuation benefit is 
“due to the period over which this benefit is now being 
paid having been extended from five to eight years.” 


“ Complaints by our members,” Mr. Hodgson goes 
on to say, ‘‘ continue regarding shortage of material 
and. consequent complete lack of employment or 
short-time working, the allegation being that prefer- 
ence is given to armament work. ilst we know 
this to be, to some extent, true, the remarkable thing 
is that employers are reluctant to admit it, and conse- 


| quently make it difficult for us to approach the appro- 


priate department with any hope of success.’ 





Miss Frances Perkins, the United States Secretary 


| of Labour, announced on Wednesday last week that | are working under conditions which do not entitle 


the Department of Labour estimates that. 1,300,000 
workers in non-agricultural. trades lost. their jobs 
| between the middle of December and, the middle. of 
January, when the latest figures were compiled. Her 
own estimate, she added, was that employment had 
| decreased by 2,800,000 since October. The decrease 
in total wages paid between December and January 
was neatly 20,000,000 dols. a week, The most pro- 
nounced decline in employment was in manufacturing 
where 500,000 workers were. laid off. The January 
decline of 6-9 per cent. in employment and 12-1 per 
| cent. in wages was the most severe for that month 
| since 1921. 
} 
| On May 5 next, the American International Associa- 
| tion of Machinists completes its fiftieth year of con- 
tinuous existence. Originally describing itself as ‘* the 
United Machinists and Mechanical Engineers of 
| America ” it made « start at Atalanta with 19 members 
| “* all good, practical and competent machinists,” and its 
|membership now embraces employees of all classes. 
male and female, who are actually engaged in or 
| connected with the machinist’s trade. The original 
constitution declared :—** We desire to unite under 
| one executive head all good, practical and competent 
| machinists, taking only such as can be recommended 
| to the most discriminating employer—such men who in 
| adversity we can aid without fear of encouraging evil 
habits. We propose to create a fund for the relief of 
| our sick and disabled members and a life endowment 
for the families of our deceased brethren. We desire 
| by the exchange of ideas and practical experience to 
| establish the means by which those in our trade may 
| be so educated and elevated that they may be worthy of 





| the vocation to which they have been called.” 


} 





| 


“ Lastly, but by no means least,” it was declared, 
“we propose by our united efforts along these lines 
to devise plans by which we can find immediate and 
profitable employment for worthy members and to 
increase their daily wages to a more liberal basis ; 
to ignore the old and unsuccessful plan of strikes—and 
here, let us emphasise that we are not advocates of 
strikes, nor foes to capital, nor do we desire to create a 
breach between our employers and ourselves—but to 
raise up such a class of workpeople as may be able 
to beadle down the barriers of prejudice and discord, so 
that capital and labour may walk hand in hand.” 





The Departmental Committee appointed by the 
Home. Office to consider certain questions arising 
under the Workmen’s Compensation Acts, say, in the 
course of their report—to which we alluded a week ago : 
“The Committee understand that, as the law stands 
at present, it is possible for the parties to an agreement 
for lump sum settlement, which has been refused 
registration at one Court on the ground that the amount 
fixed by the agreement is inadequate, to ces the 
agrpemens at some other Court without disclosure 
of its earlier rejection, in the hope that the second Court 
may not take the same objection, The Committee 
say they have no. means of knowing to what extent . 
such a practice obtains, but a case in point has actually 
been brought to their notice, where the workman was 
urged to remove from his original address to another 
situated in a different County Court district, apparently 
with the object of creating for the second Court the 
necessary jurisdiction, Any such practice is, obviously, 
to be deprecated; and we recommend that for the 
future parties to an agreement, should be required to 
state in the memorandum lodged with the Court, that 
no previous memorandum of agreement has been 
lodged with any Court in respect of the settlement 
of the claim in question, or, in the alternative, to furnish 
particulars of any memorandum that has been so 
lodged, The Court could then exercise its discretion 
as to the appropriate action to be taken.” 


According to a communication which the General 
Council of the British Trades Union Congress have 
received from the Swedish Trades Union Congress, 
the Swedish trade unions have had considerable 
success in py. Warne. J paid holidays in collective agree - 
ments. At the turn of the year 1936-37, there were 
5,448 such agreements affecting 574,028 workers in 
Swédish manufacturing industries, or nearly 75 per 
cent. of the total thus employed, which stipulated 
paid holidays. Examination of these agreements 
shows, it is stated; that 60 per cent. of those workers 
who were entitled to holidays enjoy a holiday of 
shorter duration than six working days; 26 per cent. 





receive a six-day holiday ; and only 4 per cent, enjoy 
one of 12 working days or over. On the other hand, 
nearly 74,000 workers in the building trades, nearly 


61,000 in. the timber and forestry industries, and 


nearly 36,000 in the agricultura], and fishery industries 








236 
them to any holiday at all. There are 1,462 agree- 
ments, covering 193,635 workers, which make no 
stipulation regarding holidays. 





lt was suggested in a recent issue of the Monthly 
Letter of the Royal Bank of Canada that the National 
Employment Commission should devote itself to 
consideration of the problem of organising the man- 


power of the Dominion. It is stated in a circular | 


received somewhat later, from the Bank, that about 
10 per cent. of all employable people are not absorbed 
by industry even at the best levels of employment. 
“Studies now under way,” it is observed, “ suggest 


that a large proportion of the unemployed are unskilled | 


and need training. Each year a new group of young 
people is ready to enter industry, and they could effect 
that entrance under more favourable auspices if they 
had received training along lines which would make 
them available for the kinds of work in which there is a 
shortage of workers. The youth training programme 
is the beginning of the answer to this part of the ques- 
tion. There are about 5 per cent. of the people on 
relief who are natal’ under present conditions, 
but special studies of individual cases may reduce the 
number. The work of the Commission should not 
end with the termination of the crisis. It has opened 
the whole question of the most effective usefulness 
of the man-power of Canada. This is a permanent 
but changing problem and deserves continued study 
and effective action based upon co-operation of both 
government and industry.” 


The Swiss Federal Council recently sent to the 
Federal Assembly a Message dealing with a partial 
revision of the constitutional provisions which regulate 
the economic system. Attached to the Message as an 
appendix is the report of a sub-committee appointed 
to consider more especially general principles for 
internal economic policy. This sub-committee unani- 
mously agrees, it is revealed, that for the time being 
no sudden and uniform reduction of hours of work is 
possible, because such reduction would place too heavy 
a burden on export industries and would promote 
mechanisation. On the other hand, the workers’ 
representatives take the view that, in order to counter- 
act the depression, it would be well to consider the 


possibility of introducing a variable reduction in some | 


branches of industry, without any adjustment of wages. 
The branches in question are those that have been so 
highly rationalised that, although orders have increased 
substantially, it has not been possible to re-abosrb the 
available supply of labour. Opinions differ on the 
question whether it is desirable permanently to reduce 
hours of work. Some of the workers’ representatives 
were in favour of reduction, whereas the representatives 
of the export industries took the view that, owing to 
foreign competition, reduction would place an intol- 
erable burden on their industries, the basis for the 
present business recovery being unsound. That 
recovery is partly due to an increase in armaments, 
which causes foreign countries to place orders tem- 
porarily in Switzerland. Moreover, orders will only 
continue to be plentiful ent the regulation of 
hours of work remains flexible. 


A desire was unanimously expressed by the sub- 
committee to see further improvement in the workers’ 
and salaried employees’ conditions of living. In 
the opinion of the committee, social progress and 
economic development are intimately connected. 
During the depression, which is now disappearing, the 
real national income substantially diminished. That 
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CRACKING PLANT FOR FISCHER-TROPSCH SPIRIT. 
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nitro- and amido- derivatives ; injury due to radium, | committee of the General Federation of Japanese 
X-rays, chromic acid, bichromate of ammonium, | Transport Workers’ Unions. This was as follows : 
potassium or sodium and their compounds, oils and | ‘* (1) We pledge ourselves to work for the strengthening 
cutting compounds, lubricants, dust, liquids, fumes, | of sound and autonomous trade unions, for the main- 
gases, vapour; injury due to tar, pitch, bitumen,|tenance and improvement of working conditions 
mineral oil, paraffin, anthrax, compressed air, as well as | through collective agreements, and for the furtherance 
silicosis, asbestosis and anthraco-silicosis (miners’ | of the welfare of the working classes by the voluntary 
asthma). In the case of the three last-mentioned | promotion of mutual aid facilities. (2) We pledge 
diseases compensation is granted in the event of death | ourselves to fulfil our duties as workers, seeking moral 
or permanent incapacity up to a total amount of | betterment by character training and discipline, and 
3,600 dols. intellectual improvement by increased technical know- 
ledge ; striving for industrial peace and co-operation. 
Industrial and Labour Information states that at the | and fully realising the social importance of the trans- 
annual meeting of the All-Japan Trade Union Federa-| portation and power industries. (3) We pledge our- 
tion (Zen-Nikon Rodo Sodomei), which has a total | selves to work for the extermination of Fascism and 
membership of 85,308, including 16,894 women workers, | Communism, and to endeavour to reform the existing 
the following manifesto was adopted :—* The working | capitalist system by perfecting various measures of 





income must now be restored to the previous level, | classes of the nation should take pride in assuming full 
and that will only be possible provided Swiss industries | responsibility for their share in meeting the national 
can continue to compete in the world market. In any | emergency, acting as a steady propulsive force in 
event, Switzerland, which is a small country living on| bringing about much-needed internal reforms and 
its exports, will only be able to contemplate a reduction | voluntarily making the sacrifices and undergoing the 
of hours of work when the leading industrial countries | hardships which are rightly demanded of them in the 
have taken that course. | present situation. In times of emergency, success or | 
——-- | failure depends, as a rule, on a sound organisation of 
industry and labour and on the whole-hearted co- 
operation of the working classes, who play a leading 
part in increasing the productive capacity of the 
country.” 





The committee admits that the principle of the social 
claim for holidays with pay is sound. The majority, 
however, take the view that in p-esent circumstances 
this social improvement must be left to the initiative 
of private undertakings. That is to say, that there In the course of a declaration regarding its future 
must be no legal compulsion, though clearly the help | policy, the Federation declared that it desired to settle 
of the trade unions will be necessary. The workers’ | 4) jahour disputes by peaceful and equitable methods 
representatives, on the other hand, would like to see| and to abstain from strikes in all industries, as far as 
an extension of holidays with pay, and ask that a/| possible, ‘‘ during the present emergency.” It aimed, 
minimum should be fixed by law. lit was further stated, at the immediate creation of an 
- jemergency industrial co-operation committee, orga- 
| nised jointly by the Government and the people in 
| order to ensure industrial peace and increase the 

“ productive power behind the guns.” 











An Act of the State of Pennsylvania which came 
into force at the beginning of this year provides com- 
pensation for the following occupational diseases, viz., 
poisoning by lead, mercury, arsenic, manganese, phos- 7 
phorus, methanol, carbon bisulphide, hydro-carbon| To much the same effect, though differently phrased, 
distillates, halogenated hydrocarbons, benzene and its' was a resolution adopted recently by the central 











social legislation by reasonable methods suited to the 
state of affairs in our country.” 








THE CRACKING OF FISCHER- 
TROPSCH SPIRIT. 


AN interesting and important paper read by Messrs. 
C. 8. Snodgrass and M. Perrin, at a joint meeting of 
the South Wales branch of the Institution of Petroleum 
Technologists, in conjunction with some other local 
scientific societies, on January 14, last, dealt with the 
improvement which can be made in the spirit produced 
by the Fischer-Tropsch process by cracking. The basic 
principles of the Fischer-Tropsch process, as first carried 
out on a large scale at Oberhausen, in Germany, 
were first explained, and it was pointed out that the 
raw material of the process consists of a mixture of 
carbon monoxide and hydrogen in the proportion of 
1:2 by volume. The most economical source of this 
gas, which may be called synthesis gas, is ordinary 
water gas made by ing steam over incandescent 
coke. It will be noted that the process differs from 
the hydrogenation process in that coke is used as 
fuel instead of coal, and the by-products obtained in 
coking must therefore be regarded as an asset in the 
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process was found to give the best yields of maximum 
vetane number spirit, and another advantage is that, 
owing chiefly to the absence of the formation of coke in 
the tabe-still heaters, longer periods of uninterrupted 
operation can be obtained with it than are possible 
with other processes, Furthermore, the Gasol, con- 
sisting of C, and C, fractions, may be injected into 
the carrier-gas system, which is an important advantage 
in that it produces additional liquid hydrocarbons, 
thus increasing both the yield and octane number of 
the finished spirit. So far, however, the production 
of motor spirit having octane numbers of 70 and over 
has not been commercially exploited in Germany, 
because a cracked product with an octane number of 
63 or 64 is adequate for the present purpose of blending 
with benzole or alcohol in accordance with Govern- 
ment regulations. 

The outstanding feature of the True Vapour Phase 
Process, which is illustrated diagrammatically in the 
lower part of Fig. 1 and, in greater detail, by the 
flow diagram, Fig. 2, lies in the heating of the oil 
vapours by intimate contact with a carrier gas which 
has been heated in a pipe still to a temperature rather 
higher than that required for cracking the vapours. 
The carrier gas, which is itself a product of cracking 
within the system, operates in a closed cycle and its 
character and temperature may be varied to suit 
different types of charging stock and also to suit the 
required specification of the finished product. Photo- 
graphs of the cracking plant at Oberhausen are repro- 
duced in Figs. 3 and 4. The former is a general view, 
while the latter shows, in the foreground on the left, 
the furnace containing the various heating coils, while 
behind this, from left to right, the reaction chamber, 
serubber, fractionating and treating towers can be 
seen. In conclusion, it was pointed out in the paper 
that the modern conventional cracking plant can only 
be regarded as a complete unit when a re-forming 
plant and polymerisation plant have been added with 
the object of improving the octane number of the 
product, The True Vapour Phase plant, however, 
is complete without these additions, because these 
functions are carried out within the plant itself. This 
feature, it was stated, has proved of considerable 
importance in processing synthetic oil. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
phe reference numbers given. 

Road Rollers, compression-ignition engine driven. 
Public Works Department, Wellington, N.Z.; April 19. 
(T.Y. 18,118/38.) 

Copper Plates for locomotive boilers. South African 
Railways and Harbours, Johannesburg; April 4. 
(T. 18,204/38.) 

Machine Tools and Hand Tools, comprising shears and 
cropping machine, a pneumatic power hammer, hand 
reamers, twist drills, six smith’s anvils, two sets of chain 
pipe wrenches, a 50-ton hydraulic press and a 4-ton jack, 
mucrometers and an air-operated valve grinder. Munici 
pality of Alexandria, Egypt; March 14. (T. 18,007/38.) 

Steam Turbine, with condenser, multi-stage centrifugal 
pump and piping. The Rand Water Board, South Africa, | 
To he presented in London ; March 25. (T.Y. 18,299 38.) 

Copper W ire, indestructible-cambric insulated ; 5 mile 
4/0-036 atranded annealed, in 100 yard coils; and 100 
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BOOKS RECEIVED. 


Department of Overseas Trade. No. 691. t on 
Economic and Commercial Conditions in Brazil. 15th 
October, 1937. By E. M. Harvey and W. G. Bruzaup 
London: HM. tionery Office. [Price 3s. net.] 

United States Coast and Geodetic Survey. Review of the 
Year. Washington : Superintendent of Documents. 

American Society for é Materials. Index to 
1.3.7 _M. Standarde and ive Standards. January 
1, 1938. Philadelphia, Pa., U.S.A.: Offices of the 


United States G ical Survey. Bulletin No. 872. The 
Yukon-Tanana jon, Alaska. By J. B. Merrre. 
Washington : Superintendent of Documents. [Price 
70 cents.) 

United States Geological Survey. Water-Supply Paper 
No. 679-B. Thermal Springs in the United States. 

| By Noran D. Srearns, H. T. Stearns, and G. A. 

Warine, [Price 35 cents.] Water-Supply Paper No. 

796-D. G and Ground-Water Resources of Ogden 

Valley, Utah. R. M. Leaorrre and G. H: Taytor. 

[Price 10 cents.}] Water-Supply Paper No. 796-E. 

Ground Water in Avra-Altar Ve . Arizona. “By 

D. A. AnDEEWs, [Price 10 cents.] onwene of 

Paper No. 798. The Floods of March, 1936. Part 1. 

New England Riters. [Price 70 cents.) Water-Suppiy 

Paper No. 807. Water Supply of the United 

States, 1936. Part 7. Lower Miséissippi River Basin. 

[Price 25 cents.] Water-Supply Paper No. 814. 

Surface Water Supply of the United States, 1936. 

Part 14. Pacific Slope Basins in Oregon and Lower 

Columbia River Basins. [Price 25 cents.) Water-Supply 

Paper No. 817. Water Levels and Artesian Pressure 

in Observation Wells in the United States in 1936. 

With Statements Concerning Previous Work and Results. 

(Price 75 cents.}] Water- ply Paper No. 819. The 

Warm i “ Georgia. Their Geologic Relations 

and in. A Summary Report. By D, F. Hewetr 
and G. W. Craickmay. [Price 25 cents.] Washington : 
Superintendent of Documents. 

The Institution of Railway Si, Engineers. Proceedings. 
Session, 1937. Part I. February, 1937 to September, 
1937. Reading: Greenslade and Cony y (Reading), 
Limited.- [Price 7s. 6d.] ad 

Physics in I y- Magnetism. Lectures Delivered 
Before the Manchester and District Branch of the 
Institute of Physics, 1st and 2nd Jély, 1937. London : 
The Institute of Physics. [Price 4s. 6d. net.] 

University of California Publications in Engineering. 
The Transportation of Sand in Pipe Lines. By M. P. 
O’Brien and R. G. Fotsom. Berkeley, Cal., U.S.A. : 
University of California Press. [Price 65 cents.] 

The American Society of Mechanical Engineers. Mecha- 
nical © . wenty-Seventh Annual Report. 

| 1937-38. New York: Offices of the Society. 

A Modern erates a and English-Spanish Tech- 
nical and Engineering Dictionary. Suitable for Spain 
and all Spanish-Speaking Countries of Central and 
South America. By R.L. Guiste. London: George 
Routledge and Sons, Limited. [Price 15s. net.] 

Department of Scientific and Industrial Research. Sum- 
mary oO Fiaies of the Geological Survey of Great 
Britain and the Museum of Practical Geology for the 
Year 1936. Part II. London: H.M. Stationery 
Office. [Price ls. 6d. net.) 

The Cause of Cancer. By Davip Brownuis. London : 
Chapman and Hall, Limited. [Price 7s. 6d. net. ] 

Timber Drying and the Behaviour of Seasoned Timber 
in Use. By R. G. Bateson. London: Crosby Lock- 
wood and Son, Limited. [Price 10s. 6d. net.) 

Imperial Institute. Plant and Animal Products Depart- 
ment. ¢ ing Rules and Standard Sizes for Empire 
Hardwoods. { re-E Boards and Planks.) In- 
tended for Shipment to the United Kingdom. Prepared 
by the Apvisorny Commirrer oN TimpErs. Second 
edition, 1937. London: The Imperial Institute. 

mer ls. net.} 

J nics for Engi ing Students. Specially A 
to the Needs of Third Year Students Intending to Take 
the Examination for the National Certificate in Mecha- 

















miles 7/0-044 stranded hand-drawn, on }-mile drums. 
Cape Town Electricity Department; March 31. (T 
18,397 /38.) 
Steel Lighting Poles, 150, thirty-feet, and finials. 
Johannesburg City Council ; March 16. (T. 18,411/38.) 
lir Conditioning Plant at the Cape Town Central 
\utomatic Exchange. Union Tender and Supplies Board, 
Pretoria ; March 24. (T. 18,417 /38.) 
Insulators, 300, pin-type, complete with pins, and 
80 suspension strain insulators. Cape Town Electricity 
Supply Commission ; March 23. ct 18,450 38.) 
Portable Steam Boiler, with steel! fire box, complete with 
water tanks and coal bunker, mouated on all-steel four- 
wheel underframe, 3-ft. 6-in. gaure. South African Rail- 
ways and Harbours, Johannesburg; May 2. (T. 18,291 
38.) 


Centrifugal “g. vertical-spindle, direct-coupled to 
electric motor. nd Water Board, Johannesburg ; 
April 5. (T.Y. 18,300/38.) 


Cast-Iron Pipes, straight, flanged, and special pipe 
castings, together with rubber insertion joints, bolts, 
nutes, and washérs, for the Salt River Power Station, 
Cape Town. Electricity Supply Commission, Cape Town ; 
April, 8. (T. 18,404/38.) 


Steel, round and square. South African Railways and 
Harbours, Johannesburg ; April 4. (T. 18,410/38.) 





CaLenpar.—We have received a useful monthly tear- 
off calendar from Messrs. The International Construction 
Company, Limited, 56. Kingsway, London, W.C.2 





nical Engineering. By G. W. Birp. Revised by 
G. W. T. Brrp. Third edition. London: Sir Isaac 
Pitman and Sons, Limited. [Price 5s.} 

British Standards Institution. No. 773-1938. British 
Standard Specification for Ostwald-Folin Pipettes. 
[Price 2s. net.] No. 777-1938. British Standard 
Dimensions for Film-Strips, Film Slides and Sub- 


Standard Slides. (Price 2s. net.] London: 
Offices of the itution. 

ae of Overseas Trade. No. 692. on 
Zconomic and Commercial Conditions in Tunisia. 


November, 1937. By W. L. C. Kwieur. London: 
H.M. Stationery Office. [Price 6d. net.] 

The Structure of Steel Simply Explained. By E. N. 
Srmons and Dr. Epwin Grecory. London: Blackie 
and Son Limited. [Price 3s. 6d. net.) 

Central Hi Gnd Hot Water Supply for Private 
Houses. By G.C. Sanrorp. Second edition. London : 
The Technical Press Limited. [Price 6s. net.) 

The Mining Year Book, 1938. Compiled by Watrer E. 
Sxinner. London: Walter E. Skinner. [Price 20s. 
ne 


Grundlagen von Stirnrddern mit 


t. 
Sar die M 
Evolventenverzahnung. y Pror. Dr. G. BeErnpr. 
Berlin: Julius . [Price 16-80 marks.] 
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CONTRACT. 


Messrs. Marryat anv Scort, Liwrep, 75, Clerken- 
well-road, London, E.C.1, have secured the contract for 
the installation of two high-s passenger lifts and an 
electric goods and passenger lift in a new block of offices, 
designed by Messrs. R. Angell and Curtis, 133, Regent 
street, London, W.1, at Oxford Mansions, Market-place. 
London, W.1. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


Welsh Coal Trade.—Chief interest on the Welsh steam 

coal market during the past week has centred on the 
French trade. It was announced that an important firm 
of French importers, the Société de Houilles, Delmas-Viel- 
jeux, Graigola, intended opening offices at Cardiff and 
Swansea. In the past, these buyers, who have taken 
between 750,000 tons and 850,000 tons per annum, have 
conducted their business through local exporters. Appli- 
cations for positions on the staff have been invited and 
it was understood that operations through the new offices 
would be commenced April 1. The position of the 
French railways was also the subject of speculation. 
Several of these, which were amalgamated in the recent 
reorganisation scheme under the title of the French 
National Railways, were known to be in need of further 
supplies, as they had only covered their requirements 
over the first few months of the year. Some of them 
have recently purchased Polish coals, owing to the high 
cost of Welsh supplies, but it was expected that they 
would shortly be inquiring for further quantities. The) 
have been offered German coals under long term contracts 
at favourable prices. Great interest, therefore, is centred 
in the pending inquiries. New business on the Welsh 
steam coal market continued to mature very quietly 
throughout the week. Nevertheless, a steady tone was 
maintained as collieries generally still held sufficient 
business to ensure a steady outlet for their current 
roductions. Best large descriptions remained in 
imited supply for early delivery, but business was easier 
to arrange for the forward loading positions, though 
there was, as yet, no sign of any easing in values. Inferiors 
were quietly steady. Rather more of the popular 
washed small and dry sized sorts were available, but as 
yet supplies were far from excessive and there was no 
easing in late values. Cokes were in active demand and 
were strong. Patent fuel and pitwood were quiet] 
steady. 

Iron and Steel Trade.—Although fresh business con 
tinued to circulate slowly, a good activity was maintained 
in the iron and steel and allied trades of South Wales 
and Monmouthshire last week. Works generally wer: 
kept busy in executing orders already on the books and. 
as producers were well stemmed for some time to come, 
the forward tone was firm. 














NOTES FROM THE NORTH. 


Guiascow, Wednesday. 


Scottish Steel Trade—There has been practically no 
change in the Scottish steel trade over the week, and the 
demand for heavy material is as constant as ever. Fresh 
business is still somewhat scarce, but the tonnage on 
order is sufficient to ensure full-time running of plant 
for a number of months to come, and there is evéry 
probability that before the current contracts are com- 
pleted much new work will have been fixed up. Light 
steel is not so active, and producers of black-steel sheets 
are not meeting with a demand equal to the output of 
their plant. They have nevertheless quite a fair amount 
of work on hand, and are very hopeful of a revival in 
buying at no distant date. No improvement can lx 
reported in the demand for galvanised sheets. and the 
inquiry from overseas markets is very poor indeed. It 
is of interest to note that Messrs. Colvilles, Limited, hav: 
made an agreement with the Government to reopen # 
portion of the Mossend Steel Works for the treatment and 
machining of steel plates. These plates will be rolled at 
the company’s works at Motherwell and sent to Mossend 
for treatment. The works at Mossend formerly belonged 
to Messrs. Beardmore’s, Limited, and the portion now to 
be used will require to undergo considerable alteration 
before Messrs. Colvilles can start operations. Prices are 
very firm, and the following are the current quotations : 
Boiler plates, 111. 18s. ton; ship plates, 11/. Ss. per 
ton ; sections, 11/. Os. ba. per ton ; medium plates, 13/ 
per ton; black-steel sheets, No. 24 gauge, In minimum 
four-ton lots, 152. 15s. per ton ; and galvanised corrugated 
sheets, No. 24 gauge, in minimum four-ton lots, 18/. 10% 
per ton, all deliversd at Glasgow stations. 


Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade, a certain amount of quietness 
prevails, and the booking of new business is not ver) 
satisfactory. Orders on hand are keeping plant running 
but there is no pressure for deliveries and consumers 
requirements are easily overtaken. The re-rollers of 
steel bars are beginning to sense a quieter time, as the 
demand has fallen off to some extent, but they have 
still quite a fair tonnage on order. To-day’s prices are 
as follows :—Crown bars, 131. 5s. per ton for home 


South American , 1938. A Year Book and | delivery or export ; re-rolled steel bars, 11/. 18s. per ton 


Guide to the Countries and Resources of Latin- America. 
Inclusive South and Central America, Mexico and 


for home delivery, and 111. 15s. per ton for export : 
and No. 3 bars, 12/. 15s. per ton, and No. 4 bars, 13!. 5« 


Cuba. by Howes Davies. London: Trade | pet ton, both for home delivery. 


and Pu Limited. [Price 3s. 6d. net.) 
The' Magneto Manual. A Practical and General Reference 


Scottish Pig-Iron Trade.—Activity is still general in 
the Scottish pig-iron trade, and althou h the smal! 


Work fr Automobile Pe and Others. By | castings firms are not so busy, the demands of the stee! 
ANG edi 


H. R. 


man. Third tion, revised. London : | makers continue on a very steady scale. The furnaces 





The Technical Press Limited. [Price 6«. net.) 


in blast are fully taxed, and the output ts quickly absorbed 
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The following are the current quotations :—Hematite, 


61. 138. per ton, and basic iron, 5J. 7s. 6d. per ton, both 
delive at the steelworks; and foundry iron, No. 1, 
6l. Os. 6d. per ton, and No. ‘8, Bl. 188. per ton, both on 


trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, February 26, was limited to seven 
tons overseas. During the corresponding week of last 
year the were 50 tons overseas, and 267 tons 
coastwise, making a total shipment of 317 tons. 


Scottish Shipbuilding.—From an output point of view 
the past month was not very satisfactory, and orders for 
new tonnage were also very few. A large motor tanker 
to be built at Whiteinch by Messrs. Barclay, Curle and 
Company, Limited, for forei owners, and a cargo 
steamer of 3,500 tons to be built at Burntisland, for 
Australian owners, are the chief severe Seoked in 
February. A passenger ferry beat, two -working 
vessels for the Admiralty, a caisson, also for 
the Admiralty, and orders pt as small craft com- 
prised the month’s booki “The output consisted 
of 11 vessels with a total o 


follows :— 
Vessels. Tons. 
The Clyde : ; 6 10,978 
The Forth . sie rf 4 2,220 
The Tay : 1 3,000 
11 «16,198 
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NOTES FROM SOUTH YORKSHIRE. 
Suerrietp, Wednesday. 


lron and Steel.—A satisfactory tion has been main- 
tained by the steel, machinery fp ngineering branches. 
Outputs show an increase in some sections. The raw 
and semi-finished steel branches are actively employed. 
“Most classes of steel are in fulldemand. During January, 
this area turned out 153,500 tons, as compared with the 
record monthly output of 160,400 tons set up in November 
last. Of the January total, 49,100 tons were acid open- 
hearth steel, 86,000 basic open hearth, and 18,400 tons 
were other types of ingots and castings. Steelmaking 
alloys are a good market, while Sheffield works continue to 
consume heavy tonnages of scrap, of which larger supplies 
are available. Sheffield Corporation Electricity Depart- 
ment is to buy thirty vehicles, including lorries, vans, 
service cars, and a petrol tractor. The Transport Depart- 
ment rapes to place the following orders : fith 
Messrs. Skinningrove Iron Company, Limited, for 
600 tons of high-man steel tramway rails; with 
Messrs. The Cargo Fleet Iron Company, Limited, for 
700 tons of chromium-steel tramway rails, and 200 pairs 
of fishplates; with Messrs. Steel and Iron 
Company, Limited, for 1,700 pairs of fishplates; and 
with Messrs. Ibbotson vothers antl Company, Limited, 
for one ton of fish bolts, nuts and washers, 8,000 anchor 
bolts, nuts and plates complete, and 7,000 anchor bolts 
and nuts only. In addition, contracts are to be placed 
for junctions, points and crossings, mild-steel tie bars 
and copper bonds. Conditions are steadily im; ——- 
the manufaeture of railway rolling-st 
more numerous, and while individually — are ‘on the 
small size, in the bulk they rep 
tonnage. Sheffield continues to do an are ys in 
Pee ree steel, heavy forgings and castings, and deck 
Business is brisk in steelworks and iron- 
vol machinery. Order books are well filled, and there 
is every prospect of a further influx of contracts judging 
by the large number of inquiries in circulation. Some 








of these are for rolling-mill plant, forging presses, and q 


bending machines. Cold-rolled strip is in demand for 
a variety of , and electrical equipment. is a pro- 
—— line; all types of tools are in ready request. 

verseas re quirements are on the increase, "while the 
home nae is yielding some valuable orders. 


South Yorkshire Coal Trade.—The export position 








shows slight improvement. Forward buying is some- 
what restricted, but =. is @ definite y for more 
inquiries to circulat d for prompt shipment 
is poor, and nest any teolie cea are in 


better supply. The demand for bunker coal is dis- 
appointing, but the demand for industrial coal on inland 
account is strong, and iron and steel works are 
customers. Supplies of small coal are fully taken up by 
electricity works, and coke and concerns. 
Steam coal is in steady demand, and the coal 
market is more active; in some areas, supplies are on 
the short side. Most types of coke. are in 6 
Quotations are: Best branch hand picked, 288. to 
29s. 6d.; best South Yorkshire, 25s. 6d. to 27s. 6d. ; 
best house, 22e. to 24s. ; best kitchen, 19s. 6d. to 2is. ; 
best Derby selected, 248. 6d. to 258. 6d.; best 
seconds, 22s. to 248.; best Derby brights, 20s. 6d. to 
22s.; best large nuts, 19s. 6d. to 20s. 6d.; and best 
kitchen nuts, 188. 6d. to 198. 








Tux Lare Mr. G. Fearuer.—tit is with regret that 
wo resent the Contato G. Footioee, which took place | the 
Worcester 


on February 20, in ag 

follo pe i ly Mr. ‘eather was chief engineer 

of the a James Archdale and 
Ledsam-street, Birmingham, 16. 


Com: 
He po ip Ag ape for man chief designer, and later a 
director, of Messrs. William Asquith (1920), Limited, 


Park Works, Halifax, and took up the above-mentioned 
post at Messrs. Archdale’s Worcester Works in 1935, 
continuing to occupy it until his death. 


16,198 tons, made up 48 | Poi 


NOTES FROM CLEVELAND AND 


THE NORTHERN COUNTIES, 
MiIppLEssRoUGH, Wednesday. 

The Cleveland Iron Trade.—Cleveland pig is in more than 
ample supply and very slow of sale, with the result that 
stocks are oo age namin Sel at the blast- furnaces and makers, 
with but little success, t 
delivery against ame that should have been com- 
pleted when there was acute scarcity of Tees-side foundry 
iron. Consumers’ sto’ accommodation is now almost 
fully occupied with material from abroad, and consider- 
able quantities of Continental iron have yet to arrive. 
Resumption of a normal demand for Cleveland pig cannot 


+omara 





be expected until contracts for foreign r pproach 
completion. Further extensive buying of Continental 
ucts is unlikely, ly as the period for exemp- 


jon from tax expires this month. Re-establishment of 
anton duty on foreign iron is considered quite likely and 
such action would ibit overseas competition. Mean- 
while, merchants who were unable to obtain delivery of 
Cleveland pig under purchases of long-standing, bens 
command of more fis iron than they can deal with. 
ir unavoidable delay in contracts with 
customers abroad had driven Continental buyers of Tees- 
side brands into other markets. Prompt parcels 
Cleveland Se see Sony Se eee ucers and second- 
hands at figures, which are on No. 3 grade 
of iron at 109s. delivered to local firms, less 5s. rebate to 
customers who do not buy foundry iron from abroad. 


Hematite.—The distribution of East Coast hematite is 


= 
of their own consuming works and regularly 
to meet delivery demands under contract obligations, 
but are in a position to provide a fair t of t 
for the market. wn 2, cma slate and small, but a 
te home busi for early and forward 
delivery. Stabilised wobaeae are at the equivalent of No. 1 
hematite at 133s., delivered to North of England areas, 
less 58. rebate to loyal consumers. 
Basic Iron.—The quotation of 100s. for Tees-side basic 
a ry nominal, the whole of the output being 
for use at makers’ adjacent steelworks. 
Foret Ore.—Users of foreign ore have little occasion 
to purchase, and business is confined to small odd lots 
after individual bargaining and on terms that are not 
someaee Imports are maintained on a heavy scale, and 
a a rs have extensive contracts against which to draw. 
ruary unloadings on Tees-side reached 216,348 tons, 
po men with 242,747 tons in January. 


Manufactured Iron and Steel.—Semi-finished and 
iron and steel manufacturers continue to run 

much of their plant at high pressure in an endeavour to 
keep pace with customers’ needs, and firms with congested 
order books are gradually overtaking arrears of delivery. 
Re-rollers are now receiving adequate ouppiios of steel 
semies. Inquiries for sheet, particularly for export, 
considerably below what could be desired. Home 
demand for structural steel is still heavy. For home 
trade, the principal market quotations are ;: Common iron 
bars, 13%. 5s.; steel bars, 111. 18s.; soft steel billets, 
7. 178. 6d. ; hard steel billets, 91. 2s. steel 
rivets, 151. 2s. 6d. ; steel constructional rivets, 161. 58. ; 
steel boiler eee ‘LIL. 188. ; steel ship, bridge and tank 











lates, 111. 11l. Os. 6d. ; Rtgs paren 
ll. Oe. + hye teow, 121. Os. 6d.; heavy sections 0: 

rails, 101. 2s. 6d plates, 141 2s. 6d.; black sheets, 
No. 24 ga l5s.; and galvanised co 

sheets, No. yen 181.108. For export black 


are quoted 14l., and galvanised sheets, 161. 15s. 


Scrap.—The scrap market is quiet. Heavy steel is 
still commanding 69s. 6d. for No. 1 and 67s. 6d. for No. 2 
uality, but other kinds of scrap are abundant and in 
little request. For light cast iron, 62s. 6d. is named, 
heavy cast iron is no more than 80s., and machinery metal 
is quoted at 85s. 


Shipments of Iron and Steel.—February shipments of 
iron and steel from Middlesbrough and sub-ports showed 
an increase on January loadings, chiefly due to larger 
clearances of finished material to South Africa. Loadin 
of pig-iron were again disappointing, amounting to only 
2,172 tons, 200 tons of which went coastwise and 1,972 
tons to foreign destinations. The chief buyer was 
Denmark, with 950 tons, South Africa being second with 
302 tons, and Germany third with 200 tons. Manufac- 
tured iron cleared <« ialled 2,765 tons, 1,037 tons being 
for coastwise customers and 1,728 tons for buyers abroad. 


South Africa was the 0 lores purchaser, acce’ anes 1,232 
tons, while P. Africa received 254 tons 
and tina 192 tons. Shipments of steel reached 


37,550 tons, of which 14,551 tons went coastwise and 
22,999 tons overseas. The cipal customers were : 
South Africa, 7,829 tons ; India, 2,609 tons ; Northern 
Rhodesia, 2;240 tons ; Straits Settlements, 2,029 tons ; 
Iraq, 1,917 tons ; tine, 1,541 tons; Port 

a Africa, 1 232 tons ; and Southern Rhodesia, 1.127 





COMMITTEE ON THE STATUS OF THE ENGINEER.-—-On 
November 17, 1937, upwards of 70 engineers met in 
Lendon to discuss suggestions for the rovement of 
ie Saeae Oe ney Of We Gueiees ee to consider 

election of a temporary committee. From among 
those present a committee was appointed to investigate 
the matter, and, having done so, to report to a meeting 
to be called within six months. We understand that the 
committee has every hope of presenting a useful report 
within the time allotted. Meanwhile, engineers who may 
wish to communicate information or opinions for the 
consideration of the committee should write to the 





hono secretary, Mr. F. W. Yates, 62, Parkview-court, 
Hurlingham, London, 8.W.6. 


Producers are able not only to cover the Ww 


NOTICES OF MEETINGS. 


INsTITUTION o¥ MECHANICAL ENGINEERS.—To-night, 
6.30 p.m., Storey’s gate, Westminster, 8.W.1. Informal 
Meeting. Discussion on “ The and Use of Instru- 
ments for Anti-Aircraft Defence,” to be introduced by 
Major A. C. Tarnow (Members only). North-Hastern 
Branch: Monday, March 7, 6.30 p.m., The Mining 
Institute, Newcastle- -upon-Tyne. e Thomas Lowe 
Gray Lecture: ‘“‘ Recent Developments in vg Bes Propul- 
sion,” by Major P. L. Jones. Western Branch : Sooday, 
March 10, 7 p.m., The Merchant Venturers’ Technical 
oer U nity-street, Bristol. ‘ Television,” by Mr. H. 
J.B. Chapple. North-Western Branch : Thursday, March 
10, 7.15. p.m., The Engineers’ Club, Manchester. 
” ings,” Mr, W. R. Berry. Education Group : 
iday, Il, 6 p.m,, Storey’s-gate, Westminster, 
8.W.1. Informal Discussion on the “ ing of Modern 
Production yiaghade on. Technical ,” to be 
opened by Dr. J..G, Docherty and Mr. John Loxham. 
Instrrotion or Exxcrricat Encinerrs.—Meter and 
Instrument Section: To-night, 6.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. (i) Demonstration on the 
Determination of Phase Cathode-Ray Oscillo- 


of | scope, by Mr. F. de la C. Chard. (ii) ‘‘ The Use of the High- 


Vacuum Cathode-Ray Tube for Reco High-Speed 
Transient Phenomena,” by Capt. D. I. MeGillewie. 
(iii) “* Recurrent phs,” by Mr. K. J. R. 
Wilkinson. Mersey and North Wales (Liverpool) penis 2 
Monday, March 7, 7 p.m., The University, Live 
(i) “ The Design of Domestic Electric Cookers,” by 
- Hum; q “Electric Cookers for iensctic 
Purposes,” by Mr. y. N. Waite. South-Midland Centre : 
March 7, 7 p.m., The James Watt Memorial 
- Discussion on “ Electrical 
ing Education,” to be introduced by Prof. C. L. 
Fokeccas Col.. H. C. Fraser and Mr. F. "H. Clough. 
Scottish Centre: Tuesday, March 8, 7.30 p.m., 39, Elm- 
bank-crescent, G w,C. 2. (i)* The Electrical Ignition 
of Mixtures of Ether Vapour, Air and Oxygen,” by 
Professor W. M. Thornton. (ii) “ The Risk of Teplosion 
Due to Electrification in Operating Theatres of Hos- 
— by Dr. E. H. Rayner. Transmission Centre : 
jednesday, March 9, 6 p.m., Savo -place, Victoria- 
embankment, W.C.2. Lesbans on ‘ Reevent Aspects of 
Electricity Distribution in Large Towns,” by Dr. Johannes 
Adolph. Hampshire Sub-Centre : Wednesday, March 9, 
7.30 p.m., The University College, Southampton. ‘‘ The 
Use of Protective Multi A Earthing and Earth-Leakage 
Circuit Breakers in Rural Areas,”’ (E.R.A. Report), by 
Mr. H. G. Taylor. Western Centre: Wednesday, 
March 9, 7.30 p.m., The Town Hall, Newport, Mon. 
Faraday Lecture, by Dr. A. P.M. Fleming. Institution : 


Thursday, March 10, 6 p.m., Savoy-place Victoria- 
embankment, W.C.2. “ The by hting Load—Its Charac- 
teristics and Develo r. W. J. Jones. Dundee 
Sub-Centre: Thi Sienk, 10, 7.30 p.m,, University 
College, Dundee. on “ Grid.” 


Norrs-East Coast tll or ENGINEERS AND 
Surpspuitpers.—Sunderland Branch : To-night, 7.15 p.m., 
The Sunderland Technical College, Green-street, Sunder- 
land. “ Shipbuilding Practice A »” by Dr. J. Mont- 
gomerie. 

Roya aig “Be Pree Gliding Sod 9 p-m., "Fligh a 
marle-street, 1. i an oe t,”” by 
Professor D. Brunt. Moncey March Joh pan. General 
Meeting: Tuesday, March 8, 5.15 “ Helium as a 
Clue to the History of the Earth,’ oy Professor F. A. 


Ineuprovsen or Crvu EneinrERs.—Tuesday, March 3, 
Great George-street, 8.W.1. Ordinary Meeting. 
ni * Baginooring Problems Associated with ay, with 
Special Reference to Clay Slips,” by Mr. T. H. Seaton. 
South Wales and Monmouthshire Association : Tuesday, 
March 8, 6.30 p.m., Royal Metal Exchange, Swansea. 
“ Wales and Recent Waterworks Practice,’ by Mr. A. L. 
Arnold. | Newcastle-wpon-Tyne Association: Tuesday, 
March 8, 7.30 p.m., The Mining Institute, Westgate-road, 
Newcastle- upon-Tyne. ‘ Timbering of Excavations,’’ by 
Mr. J. R. Hall. Bristol Association : Thursday, March 10, 
5 p.m., ‘Royal Hotel, College Green, Bristol. ‘‘ Some 
Notes on the Application of Vibration to Concrete and 
Reinforced-Concrete Construction,’’ by Mr. Jack Mercer. 
Birmingham Association : Thursday, March 10, 6 fa ; 
The James Watt Memorial Institute, Birmingh 
“Tuttle Hill Water Tower, Nuneaton,”’ by Mr. 
seers Association : Thurs. 
unicipal College, Ports- 


Sidwell. P. and S 
day, March 10. 7.15 veg here The 
mouth. Lecture: ‘“ Air Raids as They Affect the Work 
of the Civil Engineer,” by Colonel William Garforth. 
InstiruTte or Merars.—Thirtieth Annual General 
Meeting. Tuesday, March. 8, 7 p.m,, The Institution of 
8, Storey’s-gate, 8.W.1. Presidential 
Address, by Dr. C. H. h. begga March 9, 
10 a.m., various papers for discussion. 2 BP. -™M., various 
papers for discussion. Thursday, March 10, 10 a.m., 
paper for discussion. Afternoon, various visits. For pro- 
gramme, see 89 ante. 
INSTITUTION Or AUTOMOBILE ENGINEERS.—Coventry 





Centre : Tuesday, March 8, 7.30 p.m., King’s Head Hotel, 
Coventry. “‘ National Influences on ‘American Passenger 
Car Design,” ih Mr. Maurice Olley. Bristol Centre : 
Thursday, Mare 10, 7 p.m., Merchant Venturers’ Tech - 
nical College, Unity-street, Bristol. ‘ Recent Develop- 
ments in gine Indicators,” by Dr. E. M. Dodds. 


InstrruTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, March 8, 7.30 p.m., 39, Elmbank- 
crescent, Gl w, '3, Annual Load Line Surveys,” 
by Mr. F. J. King. 


Por Meetings of other Societies and of Junior Sections’ 





see page 2 of Advertisements, 
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EXHIBITS AT THE BRITISH INDUSTRIES FAIR, BIRMINGHAM. 





(For Description, see Page 230.) 








Fie. 82. 


Wrire-Fexnce WEAVING 





MACHINE ; 





Messrs. ARTHUR BLASHILL. 














Fre. 83. 3-Cupstc Yarp “ Diema” Scraper; Messrs. Tractor Trapers, LIMIrep. 
PERSONAL. ~ : 
I oP Sea Sah Bows aloo rs ay: tS ‘ 
Messrs. Davy ann Unrrep Enatnegrinc Company, ay WER oaY slr nape Dad} oe rita 
Limirep, Park lronworks, Sheffield, 4, inform us that + bv Mot! Piyy é , . 


Mr. William Reid, general manager of the company, has 
been appointed a director, and that Mr. Charles 8. Gill, 
who for the past 14 months has been commercial manager 
at Sheffield, has now been made director and general 
manager of Messrs. Davy anp Unrrep Rout Founpry, 
Limitev, Empire Works, Haverton-hill, Billingham, co 
Durham 


Messrs. STEWARTS AND Lioyps, Limrrep. have re 
moved the office of their Publications Department from 
Stanley-street. London, 8.W.!. to 145, Queen 


London, E.C.4 


Dean 
Victoria-atreet, 


Mr. H, W., Brienrten has relinquished his appointment 
“ works engineer of Mesars. Metropolitan-Vickers Elec 
trical Company, Limited. Trafford Park. Manchester, 17, 
to take up that of assistant manager in charge of the 
engineering activities of Messrs. Kodak, Limited 


Mr. Brian Jcen has been appointed sales manager of 


the Century Motor Department of Mesaps. Asea Electric 


Limited, Fulbourne-road, Walthamstow). London, E.17. 


Tae FEDERATION oF MANUFACTURERS OF ARTIFICIAI 
Stone. 20, Bucklersbury. London, E.C.4, which was 
formed in 1919, has changed ite name to Cast StonE AND 
Concrete FRpERATION 














TOI. eis 











Mesars. Sanpay anp Comrany, Limrrep, 55, Temple- Sas 
row, Birmingham, have opened a subsidiary office in the ¥ 
Birmingham Metal Exchange, Stephenson-place, Bir- a 
mingham 
Messrs. Wriontways Limrrep Arr Service have Fic, 84. Execrric Wenper anp “ Tempostat’ Contro:; Messrs. Pxttirs LNDUSTRIAL 


opened a bureau dealing exclusively with air travel and 
transport at Bush House, Aldwyeh, London, W.C.2., 


(Putties Lamps Lirrep). 
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|THE FUTURE OF POWER STATION 
DESIGN. 


TWENTY-FIVE years ago the maximum demand 
on @ power station giving a public supply of electri- 
city normally occurred in the late afternoon during 
the winter and usually lasted only a short time. For 
the rest of the twenty-four hours the load was 
quite a small proportion of this peak, though the 
position was gradually being improved by the 
greater use that was being made of electricity for 
power. At night, however, it was practically non- 
existent. At the present time the development in 
the power load has led to the filling in of these 
depressions in the daily output curve, while the 
increase in the consumption for domestic purposes 
has not only assisted towards the same end, but 
has also improved both the night load and the 
Sunday load. 

For instance, it is stated that the output from the 
Barking station of the County of London Electric 
Power Company on Sundays is from 85 per cent. 
to 90 per cent. of that of a normal week-day, and 
that on Saturday it does not fall below from 95 per 
| cent. to 98 per cent. Moreover, each electric cooker 
| of the thousands now employed imposes an average 








‘| load of 0-75 kW on the system round about mid- 


day on ordinary week-days and this figure rises to 
1-75 kW on Sundays. As cookers are also used for 
preparing breakfast the result is that generally 
speaking the former lighting peak in the late winter 
afternoon is now duplicated, if not exceeded, by 
|other peaks rourid about 8 a.m. and noon. In 
fact, in Leicester, where about 20,000 cookers are 
at present installed, the resulting demand is 
| 15,000 kW on week-days and 35,000 kW on Sundays. 
| This load is imposed on the more even demand 
for space and water heating and, on week-days, 
also upon the general power load. 

Statistics also clearly show that not only is the 
consumption of electricity for domestic purposes 
increasing, but-that its influence is becoming of 
greater relative importance. For instance, during 
the last ten years the bat Tay of electricity sold 
by the Leicester undertaking has increased from 











just over 50,000,000 kWh to 136,000,000 kWh per 
annum. During the same period, however, the 
quantity sold for domestic purposes has increased! 
from 8,000,000 kWh to 60,000,000 kWh per annum, 
and similar figures could probably be produced for 
many other undertakings in the country. As it is, 
the quantity sold for domestic purposes is 43 per 
cent. of the total, and it seems possible that this 
proportion will increase to 70 per cent. during the 
next ten years, since the load that has been secured 
is only a fraction of what remains to be obtained. 

It is also probably correct to say that by 1947 
a cooker peak will be found imposed on the general 
electrical load, that it will occur at midday and that 
its value will be considerably higher than at present. 
The chief problem which the power station designer 
will have to consider will therefore be, as it was 
twenty years ago, how to meet these sharp peaks 
of short duration. 

One aspect of this problem, which is neither 
uninteresting nor unimportant, was dealt with in an 
article in our issue of February 4. Another is 
discussed in an address on ‘“ Problems of Power 
Station Design during the Next Decade,” which 
was recently delivered by Mr. D. H. Parry before 
the East Midland Sub-Centre of the Institution 
| of Electrical Engineers. This incidentally provides 
possible answers to some of the questions raised in 
our first article. Owing to the policy of inter- 
connection laid down in the Electricity (Supply) 
Act, 1926, power stations are now divided into three 
categories : Base-load stations, which operate con- 
tinuously ; day load stations, which are shut down 
at night and during the week-end ; and peak-load 
stations, which only run during the daytime and 
evening in the winter. As an example of how the 
load is distributed over these three classes of plant 
in practice it may be said that in Central England 
there are five base-load stations, which meet about 


| 50 per cent. of the maximum demand and generate 
| about 80 per cent. of the output, six day-load sta- 


tions, which meet about 30 per cent. of the maxi- 
mum demand and generate 18 per cent. of the 
output, and eight peak-load stations, which, though 
they meet about 2) per cent. of the demand, only 
gencrate about 2 per cent. of the output. 

At present the majority of the stations, even those 
in the base-load class, were designed for pre-grid 
conditions, when it was economical to have five or 
six machines whose highest efficiency was reached 
at about 80 per cent. of full load. On heavy loads 
such a station operates as economically as possible 
and yet has a margin if a set breaks down or the 
load unexpectedly increases. All the sets are 
therefore of the same type and have been specially 
designed to meet the operating conditions set, 
out in the preceding paragraph. Under present 
conditions, however, with a number of stations 
running in parallel, variations in the load can 
be closely followed by starting-up or shutting- 
down plant. The units in the base-load stations 
can therefore be run at very nearly 100 per cent. 
capacity during heavy-load periods, though at light 
loads they must have a margin of capacity, and 
should therefore be equipped with some form of 
by-pass or nozzle control. The sets in the day- 
load stations must also be efficient because they 
generate an important part of the output. They 
must be designed from the point of view of running 
at full load, and should have plain throttle govern- 
ing with no by-pass or nozzle control. 

These conditions are also likely to apply in the 
future, though, if the load expands according to 
the estimates given above, both base-load and 
day-load machines will have to be increased in size 
ornumber. On the other hand, in peak-load stations 
which are at present equipped with plant which 
by reason of size, age or position, is inefficient, 
the machines will in ten years’ time have to be of 
entirely different character. As they may carry 
50 per cent. instead of 20 per cent. of the maximum 
demand and may generate 15 per cent. to 20 per cent. 
instead of 2 per cent. of the output, their capacity 
will probably have to be of the order of 50,000 kW. 
As they will have to run every day of the year, they 
will also have to be comparatively efficient. On 
the other hand, as they will only run for short 
periods at 100 per cent. load, thermal! efficiency 
will have to be subordinated to first cost, and they 
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will also have to be simple in operation and capyble | be well in this connectionmot/toy neglect the experi- | but, in the words of the Report, “a reasonable 
of quick starting. The latter condition will probably | ence, that has already been obtained in other | chance was given to lenticular pieces.’ The results 


preclude the use of bled steam for feed heating as, 
though a considerable overload could be carried by 
cutting off bled steam from a machine normally 


designed for that purpose, this would mean a loss of | 


efficiency. A design which gives maximum effi- 


ciency at maximum load will therefore be the most | 


suitable, even if this means sacrificing efficiency at 
moderate loads. 

Mr. Parry suggests that such machines will have 
to be designed for the highest steam temperature 
and pressures. Though at present it is considered 
uneconomic to employ such plant for peak loads, it 
has already been pointed out that these loads will 
in future be very much larger than they are to-day. 
Machines of large output will therefore be necessary, 
and if these are to be of reasonable size higher 
pressures and temperatures will have to be employed. 
Another reason for attempting to secure as high an 
efficiency as possible is that the size of the station 
in ten years’ time will frequently be limited by the 
condensing water arrangements available at the 
site. 

This question of circulating-water conditions is of 
importance and has other aspects. Where cooling 
towers are used, the cooling-water temperature 
on a hot day in summer may be 40 deg. F. more 
than on a cold day in winter, with the result 
that the steam consumption is increased by 10 per 
cent. ‘Ten years ago the winter peak in Leicester 
was 30 per cent. more than the peak load of a 
summer day; last year it was only 15 per cent. 
more, and in ten years’ time the difference may be 
s0 little that more plant will be required to meet 
the summer than the winter peak. This factor 
will therefore have to be taken into consideration in 
dealing with the design of future power stations. 
For peak-load machines some modification in the 
unit principle may also be necessary. This might 
take the form of installing superimposed extra-high- 
pressure boilers, as suggested in the article to which 
we have already referred, and to use them in con- 
junction with machines which could be run up 
quickly and could be used to supply several low- 
pressure turbines. 

Mr. Parry makes the further interesting point 
that under the new conditions there will be impor- 
tant advantages in supplying low-grade heat from 
power stations for process purposes. So far the 
main argument against this arrangement has been 
that the demands for electricity and steam do not 
coincide ; but with the day load becoming a more 
important factor this would no longer necessarily 
apply. A process load has a high load factor, and 
what is more important is that there is a diversity 
between it and the electrical load. The boiler load 
factor would therefore be improved and the over- 
load capacity of the turbine increased. The high- 
pressure end of the turbines would also have to 
be enlarged relative to the low-pressure end in 
order that the necessary steam could be passed, 
and it would therefore be possible to build large 
and cheaper machines. Finally, attempts might be 
made to find off-peak steam loads so as to improve 
the economics of the station. 

It is a pity in more than one way that Mr. Parry's 
sddress was not presented in the form of a paper, 
so that it could have been subjected to the criticism 
of those whose present and future business it will 
be to operate power stations. An opportunity of 
doing this might well be provided at an early 
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THE SAMPLING OF COAL. 


Wuen, in 1927, the Institution of Civil Engineers 
published the Report of the Heat Engine Trials 
Committee, one of the several explanatory appen- 
dices to the Report was devoted to the procedure 
for sampling coal. The method, which incerporated 
the practice recommended by the Sampling and 
Analysis of Coal Committee of the Fuel Research 
Board, was a purely mechanical one of crushing, 
mixing, coning and quartering in stages separated 
by successive sievings, the final reduction being 
preferably by means of a small riffle, and continued 
until the whole sample of 1 lb. weight could be 
passed through a 60-mesh I.M.M. sieve. No definite 
instruction was given, however, regarding the 
number of samples to be taken from a consignment 
of any particular size; there was only a general 
recommendation that the gross sample should be 
approximately | per cent, of the total consumption, 
and never less than 200 Ib. in weight, and should be 
increased for coal of irregular quality. 

A more detailed examination of the subject 


E. S. Grumell and Dr. A. C. Dunningham to the 
British Engineering Standards Association, in which 
the problem of sampling was considered in the light 
of the Theory of Errors and of Bailey’s Theory of 
Size-Weight Ratio, first put forward in America in 
1909. As originally formulated, the latter theory 
stated —or, at the time, was interpreted as stating— 
that the errors to be incurred were a function of the 
ratio betweenythe weight of the largest partieles of 
impurity and the weight of the sample, For the 


that of the consignment, but merely stated that, for 
coal of a certain size, the sample must be of a 
corresponding size, if the error was not to éxceed the 
allowable figure. This principle was contested by 
the authors of the 1930 Report, who showed. that 
very much smaller samples would suffice, if'a large 
number of small increments was taken, the likely 
| exsoes due to inaccurate sampling being still within 
| the margin set by the unavoidable errors in analysis. 
The Report of 1930 was extensively used by the 
British Standards Institution (then. the British 
Engineering Standards Association) in the formu- 
lation of various specifications for sampling and 
analysis, but a continuance of the investigation 
showed that there were still sources of error for 
which sufficient allowance had not been made; in 
particular, that errors in the sub-division of samples 
might, in cumulative effect, prove to be greater 
| than the errors of the original gross sample. The 
Technical Committee on the Sampling and Analysis 
|of Coal therefore undertook a further examination 
of the theory of sampling. Dr. Grumell, who had 
already amended Bailey's conception of the size- 
weight ratio in certain respects, again revised and 
extended it under the auspices. of the Committee, 
| with results which have now been issued in a further 
| Report.* 
| A eritical study of Bailey's work showed some dis- 
| crepancy between the weights of particles as given 
| in his original paper of 1909 and the results obtained 
by caleulating back from his stated values of the 
| size-weight ratio. To find a reason for the lack of 











appeared three years later in a Report by Dr. | 


purposes of a given determination it did not indicate | 
whether the weight of the sample should vary with | 





convention of the Incorporated Municipal Electrical | #greement, and also to establish the variation, if 
(Association, not only because cf its intrinsic impor- | @y, associated with the use of different coals, a 
tance. but because of recent vears this bodv has | Series of experiments was undertaken with five 
rather neglected that side of its activities which | British coals, taken respectively from coalfields in 
deals with generation. It may be argued that| North Wales, Yorkshire, North Staffordshire, 
Mr. Parry's conclusions are based on hypothetical | Derbyshire, and Northumberland. A complete 
considerations. That is, of course, true. It seems | Screen analysis was made of each sample, including 
fairly evident, however, that progress in the future | the percentage of material through each mesh and 
will not follow quite the same lines as it has done | the number of particles in each division, the sieves 
in the past. For that reason, if for no other, it is | used being of the customary type with equare open- 
advisable thit these ideas should be examined and | ings. Shale was separated by sinking in carbon 
their correctness or falsity determined. When that | tetrachloride of 1-6 specific gravity. In the sieving 
has been done some useful information will be|no particles were put through the mesh by hand, 


available, which will serve as a basis for future | - ‘ 
policy. In any event, as Mr. Parry rightly says,| *, #@port on she Sampling of Goal with Special Reference 

. al to the - Weight-Ratio Theory. By Dr. E. S..Grumell, 
there seems to be ample scope for the exercise of Pritish "Btandards Inatiturion, RS 4 No. 76% 1937, 
much skilled engineering knowledge, and xt would} [Price 3+. 9d. post free.) 








| were plotted in four graphs representing particle 
sizes of } in. to 1} in., 30 I.M.M. (corresponding to 
| No. 26:B.S. test sieve) to } in., } in. to 3 in., and 
heavy particles above this size. The phrasing of 
Bailey's original paper had been such as to suggest 
that the weights to be used were those of the 
“largest particles,” and this assumption had 
governed previous calculations made in England 
on the basis of that paper, in spite of the practical 
difficulty of determining, in a given case, which 
particle was actually the largest. The further 
examination showed clearly that this impression 
was incorrect ; what should have been taken was 
the mean weight of particles between two given 
meshes—the value which, in fact, Bailey had taken 
in his own calculations. 

The Report is a long one, and no more than an 
indication can be given of its complete scope and 
eventual conclusions. It is shown that crushing and 
sub-division can introduce serious errors, which 
may be reduced to some extent by systematic pro- 
cesses of crushing and screening, and the use of 
mechanical means whereby division can be accom- 
plished with a minimum of segregation. In ash 
determinations there are additional risks of error 
against which suitable precautions must be taken. 
The Committee admits in introducing the Report 
that there are still numerous points inviting 
further investigation, but it is believed that the 
theory in its revised form is capable of indicating 
| with reasonable precision the errors likely to be 
encountered, if due care is taken to observe the 
recommendations made. 











NOTES. 
Tae Junior I[wstirutTion or ENGINEERS. 


Aw unusually large attendance marked the annual 
dinner of the Junior Institution of Engineers, which 
was held on Friday, February 25, at Princes’ 
Galleries, London, W.1, under the chairmanship of 
the President, Mr. W. A. Tookey, M.Inst.C.E. 
During his long association with the Junior Insti- 
tution Mr. Tookey has held, we believe, every 
office that is open to a member, but even the elastic 
organisation of the “J.I.E.” hardly permits a 
president to act as his own toastmaster, and, 
perforce, his familiar ministrations in that capacity 
had to be delegated. Spanner in hand, his deputy, 
Mr. W. M. Hurrell, exhibited a “ bashfulness ”’ in 
proper keeping with tradition. The toast of “ The 
Institution * was proposed by Mr. W. J. E. Binnie, 
vice-president of the Institution of Civil Engineers, 
who recalled that his father, the late Sir Alexander 
Binnie, had occupied the Juniors’ presidential chair 
| 42 years ago, and remarked upon the changes in 
the world of engineering since that time. The 
work of engineers was still very imperfectly appre- 
ciated by the public, but the recently-established 
Public Relations Committee would, he hoped, even- 
tually induce a truer sense of its value. In reply, 
Mr. A. P. Morris, chairman of the Institution. 
observed that Sir Alexander Binnie was one of a 
number of the Juniors’ past-presidents who subse- 
quently had attained to the presidency of senior 
institutions. Major-General S. C. Peck, C.B., 
D.S.O., President of the Institution of Automobile 
Engineers, in proposing the toast of “ The Engin- 
eering Profession,” made great play with the various 
definitions of the word “engineer ” to be found in 
the Oxford Dictionary, which Mr. Tookey, in 
response, countered with an even more formidable 
list from another dictionary, supported with illus- 
trative quotations. ‘“ Our Guests,” proposed by 
Mr. L. M. Jockel, vice-chairman, was responded to 
by Sir George Hume, M.P., who surprised the 
company by owning to more than 50 years’ member- 
ship of the Institution of Electrical Engineers, and 
by Mr. Asa Binns, vice-president of the Institution 
of Mechanical Engineers, who won its applause by 
hoping that the members would resist all attempts 
to delete the “ Junior ” from the title of the Insti- 
tution. The name of the Astronomer Royal (Dr. H. 
Spencer Jones, F.R.S.), who was among the guests, 
was not on the printed toast-list, but Dr. Jones. 
' called upon without warning, rose at once and paid 
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a warm tribute to’ the work: of engineers’ in’ the 
furtherance of his science. As an instance of ‘the 
accuracy now demanded in the construction of 
reflecting mirrors, he mentioned that, if a modern 
reflector could be enlarged to scale to a ‘diameter 
of 400: miles, the maximum permissible departure 
from the designed curvature would be represented 
by about } in. A toast to the chairman of. the 
evening, proposed by Mr. G. A. Ogden, having been 
duly ‘honoured, and suitably acknowledged by: Mr. 
Tookey, the proceedings terminated with ‘the 
customary vocal rites. 

THe Ketvin MEpaL. 


The seventh award of the Kelvin Gold Medal 
has been made to Sir Joseph J. Thomson, O.M., 
DSe., F.R.S., Master of Trinity College, Cambridge, 
in recognition of his eminent services to engineering 
seience. A brief account of the establishment 
of this award will no doubt be of interest. It 
may be recalled that the executive committee 
of the Memorial Fund to Lord Kelvin, set up 
by a general committee representative of 19 
British and American institutions, decided that 
the balance of the fund, after defraying the cost 
of a| window to the memory of Lord Kelvin, in 
Westminster Abbey, should be applied to. the 
establishment of a Kelvin Gold Medal. The window 
was unveiled in July, 1913, but the award of the 
first medal, which it was decided should be presented 
triennially as a mark of distinction in those fields 
of engineering work or investigation in which Lord 
Kelvin was particularly interested, was delayed 
by the European war. It was not until 1920 
that the first award was made to the late Dr. W. C. 
Unwin, F.R.S. The second Medal was awarded to 
Dr. Elihu Thomson in 1923; the third to the late 
Sir Charles A. Parsons in 1926; the fourth to Mr. 
André Blondel in 1929; the fifth to the late 
Marchese Marconi in 1932; and the sixth to Sir 
John Ambrose Fleming in 1935. The trust and 
administration of the Medal Fund are in the hands 
of the Institution of Civil Engineers, and the award 
is dealt with by a committee, sitting in London, 
and consisting of the presidents for the time being 
of the Institutions of Civil, Mechanical, Electrical 
and Mining Engineers; the Institutions of Naval 
Architects and Mining and Metallurgy ; the Iron and 
Steel Institute ; and the Institution of Engineers 
and Shipbuilders in Scotland. Recommendations 
received from similar bodies in all parts of the world 
are taken into consideration when the award is 
discussed. The Medal for 1938 will be presented 
to Sir Joseph J. Thomson by Lord Rayleigh at 
the Institution of Civil Engineers on May 3, at 
5 p.m., and after the presentation Sir Frank Smith, 
K.C.B., F.R.S., will deliver a lecture entitled “‘ Dis- 
orderly Molecules, Refrigeration and Engineering.” 
Sir Frank was elected an honorary member of the 
Institution of Civil Engineers at a meeting held on 
February 22. At the same meeting, H.M. Leopold 
LII, King of the Belgians, H.R.H. The Crown Prince 
of Sweden, and Sir Robert Elliott-Cooper. K.C.B., 
senior Past-President of the Institution, were also 
elected honorary members. 


THE ORGANISATION OF RESEARCH IN INDUSTRY. 


The Annual Dinner of the British Chemical 
Plant Manufacturers’ Association was held at the 
Hotel Jules, Jermyn-street, London, on Thursday, 
February 24, Mr. J. H. G. Monypenny being in the 
chair. In accordance with the usual custom of 
this Association. there were no formal speeches, 
but an address on “ The Organisation of Research 
in a Works ” was delivered by Dr. A. P. M. Fleming. 
The speaker said he proposed to deal with his subject 
in general terms for the benefit of those who might 
be unfamiliar with its various phases. It had been 
said that our greatest asset was what we did not 
know ; and it seemed likely that in future the greatest 
profit would be derived from new discoveries. 
This was one reason for research in a progressive 
organisation. Research was, however, making 
trading more hazardous. The performance of a 
firm could no longer be wholly judged on its balance 
sheet record, but the results arising from other 
factors must also be taken into account. At the 
present time, he was glad to say that no country 
was so well equipped as our own for carrying out 


the position of some industries ‘in ‘this respect’ was, 
perhaps, not so favourable as it should be. Research, 
in-essence, was but a new way of turning raw material 
into the finished product. It was not a method of 
science, except incidentally. It was rather a 
matter of getting to know how certain ends could 
best be attained. In this connection it was impor- 
tant to realise that we must progressively add to 
our knowledge of new raw materials and the improve- 
ment of old. With some materials only 1 per cent. 
of their theoretically possible properties were being 
utilised. Processes must therefore be modified by 
scientific discoveries, plant designs altered to 
render them suitable for new conditions and, 
above all, there must be market research and fore- 
casting. The engineer and designer must also be 
equipped with new knowledge beyond their imme- 
diate needs. This meant probing into problems 
irrespective of definite commercial objects, but 
from such probing, information of great value 
would undoubtedly be obtained. A real difficulty 
was finding the right kind of people to do research 
work, but it was even more difficult to get directors 
and others to use the results. Research was, 
however, dynamic and not static, and the firms that, 
in future, made use of new knowledge were most 
likely to be successful. 


Tue InstTiITuTE OF MARINE ENGINEERS. 


While New South Wales is celebrating this year 
the 150th anniversary of the landing of Captain 
Phillip in Sydney Cove, Western Australia is 
commemorating the landing of Captain William 
Dampier in Roebuck Bay, to the north-west of that 
great state, a century earlier. The vagrant winds 
which were all these navigators could count upon 
can be said to be replaced nowadays by the marine 
engineer, who can be relied upon unfailingly to 
turn his fuel into propulsive power. There was a 
singular appropriateness then, in the allocation, at 
the annual dinner of The Institute of Marine 
Engineers, on Friday, February 25, of the reply to 
the toast, ““H.M. Dominions Overseas and the 
Merchant Navy.” to The Hon. Sir Hal Colebatch, 
C.M.G., Agent-General for Western Australia, who 
in an eloquent speech first reminded his hearers of 
the early connection between the Mother Country 
and Australia, and followed it up by a powerful 
appeal for still closer contact. Of the natural 
resources of Australia, far less than half had been 
tapped, and its almost stationary population was 
less than a quarter of what it could easily carry. 
If the colonising and pioneering spirit of the race 
could establish a flow of migrants more enduring 
than Government schemes were likely to inspire, it 
would do much to remove the danger of the country’s 
emptiness in face of an overcrowded world that its 
inhabitants were beginning to realise. On the other 
hand, it was to the benefit of both Great Britain 
and Australia that the interchange of goods and 
capital should be unrestricted. He hoped the forth- 
coming Imperial Conference would do much, and if 
it did, the expansion and prosperity of the Mer- 
cantile Navy and of the Institute would follow. 
The toast was proposed by Sir Charles Barrie, 
K.B.E., who pointed out that the forthcoming 
Glasgow Exhibition would help both the Briton 
and the Overseas Dominions to assess the extent 
and potentialities of the Empire. In proposing 
the toast of “‘ The Shipbuilding and Marine Engin- 
eering Industries,” Mr. R. F. Gibb, Chairman of the 
Union-Castle Line, remarked that the shipowner 
of to-day was now largely dependent on the marine 
engineer. Changes in machinery had taken, and 
were still taking, place, and as far as his company 
was concerned, the internal-combustion-engine had 
proved very satisfactory. Commander Sir Charles 
W. Craven, O.B.E., responding, briefly contrasted the 
conditions now obtaining in the industries with 
those of six years ago. The Rt. Hon. Lord Stone- 
haven, P.C., as President of the Institution of Naval 
Architects, referred to the good relations existing 
between the two organisations, and commented on the 
steady growth of the Institute of Marine Engineers 
which had now a roll of over 4,000 names. This was 
all the more creditable as membership of British 
technical organisations was, unlike some others, 
voluntary. The President of the Institute, Dr. 8. J. 














research in a way adapted to our local needs, though 





toast, pointed out’ how great were the demands on 
the technica! skill of the present-day marine engineer 
compared with his predecessors. In the final toast. 
that of ‘The President,” Mr. A. Robertson, C.C., 
reminded his audience how large a part Dr. Pigott 
had ‘played in the introduction of the Brown-Curtis 
turbine, both in H.M. Navy and the Mercantiic 
Marine. 








THE ENGINEERING OUTLOOK. 
VII.—AGRICULTURAL MACHINERY. 


DeralLep figures for the output of agricultural 
machinery in 1935 are now available, and these 
are given in Table I, page 244, with the figures 
for 1930, 1933 and 1934. The improvement in 
output noted for 1934 was continued in 1935, and 
the total production for the latter year slightly 
exceeded that for 1930. There is little doubt that 
this improvement has been maintained in subsequent 
years. 

The Table shows that the process of agricultural 
mechanisation continued in 1935, and the output 
of ploughs designed for mechanical power increased 
by 11-7 per cent. from 2,317 tons in 1934 to 2,587 
tons in 1935. There was, however, also an increase 
in the output of ploughs designed for animal power, 
which had shown a substantial fall between 1933 
and 1934. The production of hand-driven lawn 
mowers, which has been expanding very rapidly 
since 1930, rose from 6,829 tons in 1934 to 7,555 tons 
in 1935. There also appears to have been a marked 
reduction in the average price of lawn mowers, 
since while the tonnage produced approximately 
doubled between 1930 and 1935, the value of the 
output increased only from 331,0001. to 416,000/. 
This factor, coupled with the great increase in 
demand due to the high level of house-building 
activity, was undoubtedly responsible for the very 
large increase in output, which has most probably 
continued in 1936 and 1937. 

The Census of Production for 1935 records, for 
the first time, the output of motor-driven lawn 
mowers as a separate category. In that year the 
value of production amounted to just over three- 
quarters of that of hand-driven lawn mowers. 
Lawn mowers and grass cutters as a whole accounted 
for 42 per cent. of the total output of the industry 
(excluding replacement parts). This category, 
together with ploughs and planters and seeders, 
were the only sections of the industry to expand 
between 1930 and 1935, and the output of reapers 
and binders, threshers, sheep shearers and other 
agricultural. machinery fell from 1,192,0007. in 
1930 to 852,000/. in 1935. 

The figures in Table I, however, do not include 
the output of agricultural tractors, which are 
recorded in the Census of Production under the 
motor industry. Though the figures given for the 
various years are not exactly comparable, it is 
clear that there has been a very substantial increase 
in output from 52] tractors, valued at 279,000/., in 
1930, to approximately 8,050 tractors, valued at 
900,0001., in 1935. This increase, and also the very 
marked fall in the average price, has been largely 
due to the transference of the Fordson factory 
from Cork to Dagenham, which was begun in 1931 
and completed in 1934. The company operates 
a model farm in Essex with the object of popularising 
mechanised farming, and it has been estimated 
that well over half the total sales of British-made 
tractors are accounted for by this firm. Among 
other British manufacturers, Messrs. Ferguson, 
Brown, Limited, represent a new company formed 
during 1937 as a combination of the interests of 
Messrs. David Brown Tractors, Limited, and Messrs. 
Harry Ferguson, Limited. The company owns a 
factory at Huddersfield. 

The total number of agricultural tractors in use 
is probably of the order of 60,000, while current 
sales, including both home production and imports, 
cannot be less than 15,000 per annum. The only 
figures available regarding the number of tractors 
in use are those for registrations of tractors subject 
to the annual tax of 5s., but such registration is. only 
necessary where the tractor uses the public roads 
for passing to and from the farmers’ land to the 
extent of more than six miles a week. The registra- 
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on Mechanised Farming. 
British exports of agricultural machinery increased 
in 1937 by 42-1 per cent. in volume and 38-4 per 
cent. in value, from 20,112 tons and 1,311,0001. in 
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than half the total number of tractors in use. As| 1936 to 28,596 tons and 1,815,0001. in 1937.| valued at 238,1491., while exports of threshers 
pointed out in this series last year, it was estimated | Quarterly export figures are given in Table LI.| amounted to 625 tons valued at 52,8101. Exports 
that the total number of tractors in use in January, | Of the total exports by far the largest individual | of ploughs have been increasing steadily in recent 
1937, was between 40,000 and 50,000 on the basis ' item was tractors (including parts) which, in 1937, | years, but exports of threshers have been declining. 
| Imports, which supply a substantial proportion of 
| the total consumption, also increased considerably, 
from 12,655 tons valued at 881,371/. in 1936, to 
1,265, 1031. 
| greater part of this increase was accounted for by 
a rise in imports of tractors from 4,608 tons, to 


tractors, 


subject to a duty of 15 per cent., ad valorem, though 
the duty on track-laying tractors was increased in 
The principal makes 
of imported tractors selling in this country are those 


|pany and Messrs. The Canadian Massey Harris 
Company. The average value of imported tractors 
in 1937 was 88l. per ton (exclusive of duty), com- 
| pared with 581. per ton as the average f.o.b. value of 
5 | tractorsexported. Quarterly imports of agricultural 


| International exports of agricultural machinery 
are shown by value and by weight in Tables IV and 
V, respectively. The figures are remarkable for the 

| very sharp increase in exports from the United 
_ | States, which rose from 8,850,0001. in 1936, to 
| 15,562,000/. in 1937. As a result, the British share by 








+ Estimated on 1! months’ figures. 








accounted for 17,844 tons valued at 1,038,5551., or}nery is estimated as 42,600 combines, 285,000 
| 62-4 per cent. of total exports by weight and 57-2 
per cent. by value. Since 1935, exports of tractors 
have nearly trebled. The second largest item was 
ploughs, of which exports amounted to 4,34] tons 


tractor ploughs, 50,200 tractor cultivators, 56,400 
tractor grain seeders, 31,000 miscellaneous seeding 
and digging machines, and 9,600 tractor threshing 
machines. 
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The U.S.S.R. has now virtually ceased to import 
agricultural machinery and appears likely to become 
an important factor in the world export trade. 
During the first nine months of 1937 exports of 
agricultural machinery from Russia included 12,061 
ploughs, 17,100 harvesters, 354 threshing machines, 
1,435 seed-sorting machines, and 1,435 separators. 
The principal countries importing agricultural 
machinery from Russia are the Scandinavian coun- 
tries, Holland, Turkey, Greece and Iran. Exports 
of agricultural machinery from Germany and France 
also increased in 1937, but their share of the total 
exports declined, as shown in Table IV. 

The Second Oxford Conference on Mechanised 
Farming, which was mentioned in this series last 
year, proved so popular that a third conference was 
held in January last, though the original intention 
was not to hold such conferences more frequently 
than once in two years. A particularly popular 
feature of this conference was a demonstration, by 
means of a field exhibition, of certain agricultural 
machines in operation. For the most part the 
farmer considering the purchase of new machinery 
has to make his choice from seeing the machines at 
agricultural shows, since the Agricultural Engineers’ 
Association forbids its members to supply machines 
for demonstration, but there can be little doubt that 
a practical demonstration is far more likely to 
influence a farmer than the mere sight of new 
machines at a show. 

It has been stressed that, in order to encourage 
agricultural mechanisation, more trials of machines 
are required in order to provide the farmer with 
independent information on the different types 
available. The Ministry of Agriculture runs a 
(iovernment testing scheme, but very few farmers 
make use of this, either on account of ignorance 
or because the information given is not provided 
in such a way that the average farmer can draw 
useful conclusions from it. Towards the end of 
1937, however, the Royal Agricultural Society 
initiated a new form of trial in the case of tractors. 
The scheme has the full support of manufacturers 
and is under the control of a committee consisting 
of representatives of the Society of Motor Manu- 
facturers and Traders, the Tractor Users’ Association 
and the Agricultural Engineers’ Association. The 
scheme aims at testing each year a batch of, say, 
a dozen tractors of standard type and tabulating the 
performance of the tractor on different classes of 
work and different types of soil. As regards other 
types of agricultural machinery, the Potato Mar- 
keting Board are believed to be contemplating trials 
of potato lifters, and it has been suggested that the 
Milk Marketing Board should take up the question 
of dairy and milking machinery, and the Sugar 
Commission that of sugar-beet harvesting machinery. 

In particular, independent tests are required in 
connection with grass dryers of which there are 
now at least 12 types on the market. In view of 
the rapid development which has taken place— 
very little was done in this way three years ago— 
it is desirable that independent information regard- 
ing the different types of machine should be made 
available to farmers. It is understood that the 
Agricultural Research Council is arranging a uniform 
testing scheme, under which the Council will make 
a grant to the Royal Technical College, Glasgow, 
in order to enable the latter to provide the necessary 
testing appliances. It is understood that the Royal 
Technical College will then undertake tests any- 
where in the country, on behalf either of manu- 
facturers or owners. The Ministry of Agriculture 
has recently become interested in this subject, more 
particularly in view of the possibilities of the 
system from the defence standpoint. The Ministry 
has appointed Mr. C. Jakeman, previously a member 
of the staff of the National Physical Laboratory, 
to investigate the prospects of grass drying on a 
factory scale. A good deal of work is still required 

on the economic aspects of the system, and it cannot 
yet be said to have been proved whether develop- 
ment should proceed along the lines of providing 
small driers for individual farmers or whether very 
much larger driers should be provided to serve the 
needs of a distriet. Apart from its use by individual 
farmers as a winter feeding stuff, retaining most of 
the characteristics of summer grazing, dried grass 
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stuff manufacturers who use it for admixture with 
the object of increasing the earotene content. This 
is not altogether a welcome development; since. it 
is liable to encourage farmers to dry all the grass 
available and convert it into a cash crop, while the 
future development of grass drying must in the 
main depend on the nutritive value of the product 
as a concentrated feeding stuff. 

The higher demand for agricultural machinery in 
the last two years has been reflected in the improved 
results of the leading. companies. Messrs. The 
International Harvester Company of Great Britain, 
Limited, acquired, in December, 1937, a site. of 
32 acres in Wheatley Park, Doncaster, for the 
erection of a factory, which, it is stated, will employ 
at least 400 men. On the other hand, Messrs. Ruston 
and Hornsby, Limited, in view of the greatly 
increased demand for oil engines, &c., decided to 
abandon the production of agricultural implements, 
which will be left entirely to their associated com- 
pany, Messrs. Ransomes, Sims and Jefferies, Limited. 
An interesting development during the past year 
was the establishment of the Henry Ford Institute 
of Agricultural Engineering, which was registered in 
Tanuary of this year as a company limited by 
guarantee without share capital. The objects, which 
have been dealt with in ENGINEERING, are to carry 
on at Boreham, Essex, or elsewhere, institutes where 
students may obtain education in the theory and 
practice of agriculture and agricultural engineering. 

Prospects for the industry during the current 
year would appear to be better than for some years 
past. Further expansion should take place in the 
home market, while exports should continue to 
expand, though world exports as a whole cannot be 
expected to increase to the levels ruling before the 
depression in view of the growth in the production 
of agricultural machinery in some of the principal 
agricultural countries. The case of Russia has 
already been mentioned. A further example is 
provided by the decision of Messrs. The International 
Harvester Company to erect a 400,000/. factory at 
Geelong, Australia, which was announced in 
November, 1937. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


An extra general meeting of the Institution of 
Mechanical Engineers, arranged by the Steam 
Group, was held at Storey’s Gate, Westminster, on 
Friday, February 25, when two papers were read 
and discussed. Mr. John Belliss occupied the chair. 


Steam TURBINE RESEARCH. 


The first paper, presented by Mr. A. M. Binnie, 
M.A., and Dr. M. W. Woods, was entitled “The 
Pressure Distribution in a Convergent-Divergent 
Steam Nozzle.” We begin the reprint of an 
abstract ef this paper on page 250 of the present 
issue. The second paper dealt with “‘ The Effect of 
Circumferential Pitch of Steam Turbine Blades on 
Torque as Compared with Biplane Effect on the 
Lift of Aerofoils,” and was presented by Mr. Robert 
Dowson. 

Mr. Dowson described experiments designed to 
investigate whether the crowding together of steam 
turbine blades had effects similar to those observed 
in aeroplane practice, in which it has been found 
that the lift of biplanes and triplanes per unit of 
wing surface is inferior to that of a monoplane, the 
degree of departure depending on the gap : chord 
ratio. The experiments were carried out with 
low-velocity reaction blaiing and were arranged 
to eliminate as many factors as possible, so as to 
make a clear issue of the effect of spacing the runner 
blades closer or wider apart. The work was 
carried out on a small axial-flow steam turbine, 
pressure-compounded with seven reaction pairs of 
rows of ridial clearance blades, the same profile 
being used throughout. The mean diameter of 
the blade rings was 6{ in. and the nominal blade 
length, assuming zero tip clearance, was } in. 
Four experimental sets of blading were used, the 
numbers of blades being, respectively, 679, 567, 693 
and 346. 

The primary experimental data required were 
the initial and final steam pressures, the initial 


minute, the steam consumption; the mechanical 
andi friction losses, and the blade-tip clearance 
losses.’ The steam pressure adopted throughout 
the experiments was 27-2\in. water gauge with a 
practically atmospheric exhaust. The initial super- 
heat was about 40 deg. F., the steam remaining 
superheated throughout the turbine. As the experi- 
ments were made with a very sinall pressure drop, 
the working fluid was considered as non-expansive. 
The torque measurements were taken with a 5 brake 
horse-power Froude dynamometer. The steam 
consumption was measured by exhausting to an 
atmospheric condenser. | As a result of the experi- 
mental runs, a diagram was prepared connecting 
steam consumption with torque and speed for the 
four sets of blades. This diagram was then cor- 
rected to allow for mechanical losses and blade-tip 
clearance leakage. The mechanical ~ losses were 
measured by using a blank turbine runner sleeve 
of the same weight and dimensions and (i) driving 
the ‘runner by an electric motor; and (ii) making 
retardation tests in which the turbine was run-up, 
uncoupled and allowed to run to rest. | An atmo- 
sphere of steam was maintained ih the turbine 
during ‘these tests. In connection with the blade- 
tip clearance losses, the effect on tip-clearance 
leakage on efficiency ratio was known from previous 
experiments... The coefficient of discharge of steam 
over the blade tips was also determined. | This 
enabled the steam consumption curves to be cor- 
rected to zero blade-tip clearance.. To. obtain 
corresponding torque curves, correction was made 
for the reduction in steam consumption at, zero tip- 
leakage on the one hand, and the direct increase in 
efficiency ratio. due to undisturbed flow on the 
other. 

The experiments indicated that the effect of 
cireumferential blade-spacing on maximum torque 
was ‘fairly critical, and that from the optimum 
point the torque declined less rapidly with increas- 
ing spicing than with decreasing spacing. The 
author suggested that the decline in torque with 
increasing spacing was probably due to lack of 
proper guidance of the steam, only a portion giving 
up energy to the runner blades and the remainder 
doing little useful work. On the other hand, the 
curve of force per blade was found to be increasing 
with increased circumferential pitch towards some 
optimum value beyond the range of the experi- 
ments. This curve closely resembled that pub- 
lished for the increased lift on a biplane, as the 
planes were spaced farther and firther apart. 

The discussion was opened by the reading of a 
communication from Dr. Gerald Stoney, who said 
that supersaturation, although of great interest 
from a scientific point of view, had little bearing on 
either the design or efficiency of a steam turbine. 
If supersaturation existed to any extent in a steam 
turbine, which was rather doubtful, it reduced the 
available heat drop, but on the other hand reduced 
the wetness and the terminal loss as the exhaust 
volume was reduced. There was also more reheat. 
Thus, on the balance, the effect of supersaturation 
was negligible. The change in the design due to 
assuming saturation was also small and might be 
neglected.' The Wilson line had always seemed to 
him to be indeterminate, depending on how the 
steam was expanded, and the amount of turbulence 
in that expansion. It was remarkable how all the 
determinations of the Wilson line in a nozzle con- 
firmed the late Mr. H. M. Martin’s forecast when he 
deduced its position from C. 'T. R. Wilson's value for 
the size of the condensation nuclei, and had no 
other experimental basis to go on. Supersaturation, 
however, did not end the turbine designer's troubles. 
What was the state of the steam at the exhaust 
end? For example, with'29-in. vaeuum and 16 per 
cent. wetness, part of the water was along the inside 
of the casing and the steam was much wetter at the 
tips of the blades than at the roots, as was shown 
by the erosion of the tips. Also, in modern turbines 
the velocity of the steam might be above the critical 
velocity which was the velocity of sound in the 
medium. What was the velocity of sound in @ 
thick fog ? He had been unable to find any record: 
of it. For 29-in. vacuum and saturated steam, the 
homogeneous head, or H = 144 pv, was 46,000 ft. 
With 15 per cent. wetness/ H — 39,300 ft. Again, 
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Thus the critical velocity, c = mY YgH, might vary 
from, 1,390 ft. per second to 1,180 ft. per second, 
and the discharge might vary accordingly. Fortu- 
nately, practical considerations generally required 
the exhaust end to be more cramped than was 
required by theoretical considerations. 

Mr. CU. D. Gibb was the first speaker in the dis- 
cussion. He thought Mr. Dowson’s paper might 
mislead the uninitiated into the belief that there 
was a great improvement yet to come in turbine 
design. It must be remembered, however, that 
an advance of | per cent. in efficiency would mean 
that losses would have to be cut by 10 per cent. 
The rate of improvement had slowed up very much 
during the last few years, and because of the high 
peak already reached, would necessarily slow up 
still further. He agreed with Mr. Dowson that, 
probably, it would be necessary to consider matters 
from a new point of view if one was to get the 
extra 1 per cent. or 2 per cent. which was the 
maximum to be hoped for. He would ask whether 
the aeronautical people knew what was the efficiency 
of the aerofoil and whether the latter was much 
superior to present-day blading. If he understood 
the matter correctly, the aerofoil man wanted to 
defiect the air flow from the upper surface of the 
wing, and thereby get a lift which was probably 
greater than that obtainable as the result of in- 
creased pressure on the lower surface of the wing. 
An effect of this kind could not be applied to 
turbine blades. 

Mr. B. Hotikinson, speaking on behalf of Mr. 
H. L. Guy, and referring to Mr. Dowson’s paper, 
said that the progress that had been made in 
developing the technical understanding of flow around 
an aerofoil had been very marked, and of such 
practical use to the designer of aerofoils that it 
was natural to examine whether similar methods 
could be applied to the flow between turbine 
blades. So far, however, little assistance had been 
obtained in the design of turbine blades from the 
advances made in the study of aerofoils. Mr. 
Dowson’s paper brought into focus one of the most 
distinct differences between turbine blades and aero- 
foils in the curves in which the effect of gap : chord 
ratio on the torque load on turbine blades was 
compared with the biplane effect on aerofoils. 

Mr. Guy had had various results obtained from 
a blade tester and a nozzle tester plotted in the same 
way, and they tended to corroborate Mr. Dowson’s 
blade curve. It might need emphasising that 
there was bound to be a fundamental difference 
between turbine blade passages and between aero- 
foils, or around a single aerofoil. Turbine blade 
passages were usually concerned with curvatures 
which, in a single aerofoil, would give rise to stalling. 
Mr. Guy's curves had been selected from a blade 
tester and a nozzle tester which took static observa- 
tions, so that the method employed to take the 
readings corresponded more or less to an aero- 
dynamic balance, and the results could be com- 
pared with the curve of biplane results given in 
the paper. A few cases taken direct from turbine 
tests had been considered, and were found to fall 
approximately in the same range. Mr. Dowson’s 
results afforded a measure of corroboration of a 
large assortment of different results of different 
designs of blades taken by two different methods. 

With regard to the paper by Mr. Binnie and 
Dr. Woods, Mr. Guy said he could not forbear 
expressing his pleasure at the fact that there were 
independent. workers in this country interested in 
pursuing that type of investigation, which had, 
unfortunately, been too much neglected since the 
time of the Institution's Nczzle Research Com- 
mittee’s work. He had been vigilant in the matter, 
sinee its significance was first stated by Mr. H. M. 
Martin, but had found little evidence that the 
presence of undercooling in the flow of a multi-stage 
turbine had any material influence on its perform- 
ance. It was questionable whether the influence of 
supersaturation was not limited, because stabilisa- 
tion took place very rapidly in a multi-stage turbine. 
Much evidence suggested that it took place in the 
different stages during expansion, It was probable 
that such under-cooling affected efficiency, but, in 
normal design work, that influence must be covered 
by correction factors introduced into the design 
and whieh had themselves been deduced from testa, 





The authors de-superheated by means of a water} result largely confirmed the tests of Mr. Dowson, 
spray. As in view of statements by Professor! who had found that with the larger pitch results 
Caleadar that it was possible to have water globule, | were not quite so good. The pitch of the turbine, 
in superheated steam, it would seem that they were | therefore, should not be increased unduly. The 
likely to exist if there had been de-superheating by | Fraser and Chalmers’ tests had been carried out 
spray. A suitable method of getting water-free | with velocities nearly corresponding to the velocities 
steam would be to have it “older”; instead of | in Mr. Dowson’s tests. 
oe ecr rey one — dec: to sa ae several! Mr. R. Livingstone considered that there was 
seconds old. That cou done by a long steam | some difficulty in interpreting Mr. Dowson’s tests 
line. It was easy to criticise, however, but hard to | on account of their small scale ; in an actual turbine 
arrange “re re oe eee The — of pres-|the ratio of blade length to diameter was much 
sure at which condensation began to the pressure | greater. He had, at one time, considered; in 
at which the fluid crossed the saturation line was | turbine design, the ratio of the pitch to the width 
of the order of 0-5 in the present experiments, | as being one of the most important criterions from 
but previous workers—Yellott and Holland and | the point of view of efficiency. It was difficult with 
others—had found a value of 0-45. Callendar had | the later stages of the turbine to choose the pitch 
stated that the Wilson line was on the 3 per cent. | desired and, in these days of increasing output. 
wetness line. Was time the deciding quantity ?|the shape of the blade was determined as much 
Yellott and Holland indicated that it was. He | from mechanical reasons as from the flow of steam. 
regarded the reference in the latter part of the | It was necessary to have heavy sections at the root 
paper to es coefficients in Meer ema | the blade. Under such conditions the refine- 
as important, and some time ago he tried to get | ments due to aerofoil désign were hardly possible. 
a measurement which would give a constant dis-| That difficulty did not arise to the same extent 
charge coefficient over a large range of pressures. | in the middle section, where the ratios were not so 
It was well known that this could be done, but he | great, and in that case the aerofoil design might 
had himself not got far with it. Discharge coefficients | effect a small improvement. Mr. Dowson’s work 
were sensitive, and a small change in the turbine | was useful in so far as it eliminated certain factors 
—_ arte rage re A caer and intro- | and provided fuller knowledge of the effect of 
uce a big change in t ischarge coefficient. thrust ; knowledge of aerodynamic design would 
Mr. B. Pochobradsky, referring to the paper by|lead to certain improvement in turbine blading. 
Messrs. Binnie and Woods said, with regard to)| Messrs. Binnie and Woods’ paper was of great 
under-cooling and subsequent sudden condensation, | interest. In Fig. 5 in the paper a constant wave 
that the tests yielded more precise factors than | was shown said to be due to the absence of a transi- 
any he had previously seen ; the test of distribution | tion curve between the throat of the nozzle and the 
of eee and Mea in hn of “T ~ | os easy agra - the —_— He ee ne 
was of great importance. it threw some hght on 1s n found in other tests; w er the 
what Mr. Guy had said about the discharge coeffi- | absence of the transition curve did form a constant 
cient. With velocities distributed in the way found | wave, or whether Mr. Binnie could explain why 
by the investigators, the discharge coefficient must | the absence of the transition curve gave a standing 
be materially affected. He had nothing to contri-| wave. The authors’ explanation of the compres- 
bute on that point, but would ask two questions. | sion after supersaturated expansion to the Wilson 
Was the steam quite clean, i.e., derived from | line was of great interest. It was the first time 
distilled water? Would the condensation start | he had seen so clearly put what actually happened 
earlier if the steam contained some impurity, say,| when steam was expanded beyond certain points. 
in the form of fine dust or even water droplets ?| He would like to know what were the corresponding 
The answers might solve existing doubts as to the | conditions for expansion from a point below the 
point where condensation started. | Wilson line. When the steam was restored to its 
Mr. Dowson’s paper was of chief interest to the thermal equilibrium after _passing through each 
turbine designer in so far as it concerned the pitch | nozzle in a multi-stage turbine, what would be the 
of turbine blades, rather than in its indirect proof | effect on the SST pra ae a 
i i “r indi not quite restored ? id it go down again to the 
ores a "Neher Meds aoe. tea ‘ues aanes Wilson line and then sania to the im line, or 
with the largest number of runner blades. Whether, | did it go beyond that ? He noticed that the authors 
however, that effect would continue with increase | assumed, in respect to conservation of energy, that 
in blade numbers remained doubtful ; indood, | the — particles a ~ same ee A - 
looking at Fig. 6 of the er, it would be con- | the rest of the stream. as that true? It wou 
cluded that Mr. eal anticipated gradual | seem that the moisture would be reduced in volume 
reduction in efficiency with further increase in the with consequent reduction in velocity. At any 
number of blades. Mr. Dowson’s conclusion that | rate, in actual turbine experience the water particles 
the force per blade would vary directly as the cir- | appeared to be moving at a lower velocity than the 
cumferential pitch was confirmed by tests carried | remainder of the stream. This was evidenced by 
out by Messrs. Fraser and Chalmers’ Engineering | the cutting of the blades at the back. 
Works, though in lay-out the tests differed widely! Mr. R. H. Parsons said that Mr. Dowson had 
from those of Mr. Dowson. In the case of the| drawn an analogy between the action of an aero- 
Fraser and Chalmers’ tests a wind tunnel was used | plane wing and the blade of a reaction turbine. 
and air was forced through the turbine blades by | This reminded him that many years ago, when 
a fan. The blade shapes were varied within wide | aeroplanes were called flying machines, a Mr. 
limits ; some of the blades were of the impulse type, | Phillips produced a machine, something like a 
and some were of a type that might be called aerofoil | Venetian blind, in which the lifting surface was 
section. The blades were stationary. If energy | composed of a large number of slats, the cross 





loss were plotted against pitch, it was found that 
at a certain pitch there was always a minimum 
loss for both types of blade, the loss differing from 
shape to shape. The matter was of interest to 
those desiring to compare ordinary turbine theory 
with aerofoil theory. The tests had shown that 
both shapes had produced practically the same 
loss; in fact, it was the same loss if the loss were 
divided by the surface of the blade. The second 
factor established by the Fraser and Chalmers’ 
tests related to the efflux angle, which, naturally, 
had a great bearing on the efficiency of the turbine. 
The efflux angle varied between the two types, 
the aerofoil blade having a larger efflux angle, and 
its increase with increased pitch being much more 
pronounced. The effect of the angle of efflux being 
more pronounced made it necessary for the pitching 
to be substantially reduced in order to get the 
highest thrust on the blade. He thought that 








sectioning and spacing of the slats being much like 
the blading of a reaction turbime. The inventor 
claimed, he believed, that the form of turbine 
blades had been derived from his discoveries. The 
practical point of Mr. Dowson’s paper was whether 
the efficieney of a reaction turbine could not be 
improved by wider spacing of the blades. The 
answer appeared to be given in the paper. From 
Fig. 4 it. would be seen that the efficiency ratio of 
the experimental turbine fell off with every increase 
of blade pitch beyond the standard adopted by 
Messrs. Parsons. Mr. Dowson, in his experiments. 
had kept the pitch of the guide blades constant, 
only that of the running blades being varied. But. 
since the action of both fixed and moving blades 
was identical in a reaction turbine, it would have 
been more logical to vary the pitch of both sets 
simultaneously. It was reasonable to suppose that 
if Mr. Dowson had increased the pitch of both fixed 
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and moving blades the falling-off in efficiency would 
have been accentuated. The late Mr. H. M. 
Martin had told him that he considered that increase 
in the pitch of turbine blades would improve them. 
This view was no doubt based on the consideration 
of individual blade efficiency, now brought out. by 
Mr. Dowson. Mr. Dowson’s curves, however, seemed 
to furnish conclusive evidence on the matter. “‘Thie) 
paper gave curves showing the relation between 
the variation of the quantity of steam passed 

the variation in turbine speed. For the most 
widely-spaced blades the quantity was constant 
from zero to nearly 4,000 r.p.m. That would seem 
to imply that with that spacing the angle at which 
the steam entered the blading was immaterial, and 
in fact the blading might not have been there at 
all so far as any interference with the steam flow 
was concerned. Other curves relating to blades of 
smaller pitch showed them to pass more steam at 
zero speed than the larger pitch blades. It would 
be interesting if Mr. Dowson could explain the 
reason for it. The curves appeared to have been 
extrapolated back to the zero point, and that might 
have something to do with it. He Had only one 
point to mention in regard to Messrs. Binnie and 
Woods’ paper. At the time of his death, Mr. 
Martin was working on experiments concerned 
with the point of condensation of expanding steam, 
not in a nozzle, but in a cylinder with a piston 
which could be pulled out at a given moment with 
great rapidity. An indicator showed the point at 
which condensation occurred. That seemed to be 
a method of approach to the question which was 
different from anything else that had been suggested, 
and in justice to Mr. Martin he wished to put the 
matter on record. 

Mr. I. V. Robinson said that when reading Mr. 
Dowson’s paper he had been struck by the way in 
which the author showed the correlation of two 
distinct branches of engineering, aerodynamics and 
steam turbine engineering. That brought to his 
memory a statement attributed to Lord Kelvin, 
who said that it was his great desire to make such 
researches and discoveries in the natural sciences as 
to correlate all the sciences—sound, light, heat, 
magnetism and electricity. Lord Kelvin did not 
succeed in his lifetime, but the physicists had since 
gone a long way towards that ideal. Mere engineers 
could hardly attempt and would not pretend to 
follow the physicists in their researches into the 
constitution of matter, but he believed that they 
had gone a long way towards Lord Kelvin’s objec- 
tive, and Mr. Dowson’s paper was another small 
example of that work. He would like to refer toa 
remark made by Mr. Gibb, who pointed out that the 
blading efficiency had now attained to something 
over 90 per cent., and that therefore to effect an 
improvement of even 1 per cent., from 90 to 91, 
meant a reduction of one-tenth of the losses, which 
was a very big thing to attempt. He would like 
to emphasise that the end which was being striven 
for was not to obtain a higher performance, a higher 
efficiency, but rather to obtain a better and cheaper 
product, and therefore if the blading efficiency 
could be increased from 90 per cent. to 91 per cent. 
only at an enormously increased commercial cost, 
then, while the progress made in that direction 
would be interesting from the point of view of 
research engineering, it would be of doubtful value 
to the community in general. It might not be the 
best thing to do to improve the blading efficiency 
from 90 per cent. to 91 per cent. It was a good 
thing to know how to do it, but knowing how to 
do it was one thing, and doing it on every occasion 
was a different thing altogether. 

Tn connection with the paper by Mr. Binnie and 
Dr. Woods, he had been much struck by a remark 
made in the discussion about “old” steam. They 
had gone on to define that term by saying that old 
steam was steam more than one second old. This 
recalled to his mind a discussion which had taken 
place at the International Steam Tables Conference. 
Those who had followed the proceedings of the con- 
ference might know that Professor Callendar had been 
the first to introduce a flowing method of investiga- 
tion of the properties of steam, using a smal] appa- 
ratus through which steam was flowing at a con- 
stant rate, and from that deducing his results. The 


process, where they had a bomb full of steam to 
which added, or fromwhich they subtracted 
heat, and from the resulting variations ‘in the 
pressure or temperature of that steam they were 
able to deduce their results. Professor Callendar’s 
results differed by some appreciable amount from 
those obtained in America, Germany and Czecho- 
bslovakia, and he remembered a discussion at one of 
the conferences as to whether there was any differ- 
ence betwe ‘Properties of static steam, which 
they had in the and flowing steam, which 
Professor Calendar had in his calorimeters. It was 
interesting to note that the other three investigators 
all tried a flowing calorimeter, and at the present 
time there was every indication that the results 
of that international conference would give a table 
of the of steam which was agreed within 
one part in he did not know how many thousands. 
Mr, &. J. Cheshire said that if one considered the 
nozzle shown in Messrs. Binnie and Woods’ paper, 
one would find the top and bottom, respectively, 
of an aerofoil. ae er eee nozzle to an 
aeronautical engineer and ask him what the flow 


ought to be it, gi im an nsion 
ratio of O08. he titan i223 Weteacring 


the throat area at all, anid that was, he thought, 
one of the important differences between the 
approach to nozzle flow and also the approach to 
turbine design in general between the attitude of 
an aeronatical man and of a turbine man. A tur- 
bine man, from his conventional text-book up- 
bringing would ‘say: “ You have a ratio of 0-93 
and a throat area of so much, and therefore your 
flow will be so much,” The aeronautical engineer 
would say: “ You have an outlet area of so much, 


jand at that outlet area the pressure is so much, 


and the flow is governed by that.” He found in 
experimental work that the flow through a turbine 
with converging nozzles was in excess of that which 
could be calculated ‘by conventional theory, so 
that there was definitely even in that small respect, 
a close connection between the approach to the 
problem by the aeronautical engineer and what truly 
happened. 

In connection with the remarks of Mr. Gibb with 
regard to 90 per cent. or more blading efficiency, it 
was true that it was possible to obtain a blading 
efficiency of more than 90 per cent, Assuming 
that an efficiency of 92 per cent. was obtained, the 
question arose of what had happened, to the other 
8 per cent. If one endeavoured to calculate the 
skin friction to a turbine, he thought it would 
never be possible in any case to approach a value 
of 8 per cent., and therefore there was still some- 
thing which remained, and personally he did not 
see why it was necessary to adopt a pessimistic 
attitude and say that because it was possible to 
achieve a blading efficiency of rather more than 
90 per cent. there was no hope of doing any more. 
There, again, the aeronautical approach could be 
of help, because there had been enough work done 
on skin friction now to make it possible to calculate 
what the skin friction was in the blades of any 
turbine, and it would be found very difficult to 
account for anything approaching 8 per cent., and 
there must be the difference between 90 per cent. 
or 92 per cent, and 100 per cent. which could not 
be accounted for by anything, because the other 
losses—windage, leakage and so on—had been 
otherwise accounted for. He could not follow, 
therefore, why it should be suggested that one 
should abandon hope and say that because blading 
efficiencies had been achieved which were a little 
in excess of 90 per cent. it was not possible to do 
anything more, He suggested that there again it 
was desirable to go to the aeronautical engineers for 
help. 

Mr. A. M. Binnie, in reply, dealt first of all with 
the measurement of velocity, and said that the 
nozzle used was yery, small, so that they did not 
want to put a, Pitot tube into it, because that would 
have disturbed the flow. It was interesting, to 
know that there was an i nt way, due to 
Prandtl, of finding the velocity in the divergent 
portion of a nozzle. If there’ was a small irregu- 
larity in the wall of the channel, a shock wave 
would be formed there, and by using a nozzle with 
glass sides, Prandtl had photogra the position 





other three investigators were working on a static 


of the wave, and the angle which it made to the 


wall enabled the velocity of the stream to be cal- 
culated in terms of the local velocity of sound, In 
connection with the point of the effect of the 
impurity of the steam, he would say that, in, their 
apparatus they used raw water straight out of the 
city main. He did not know whether any attempt 
had! been made to do experiments of the kind) in 
question with absolutely pure water. 

Another point which had been raised concerned 
the friction loss. He t to make it clear that 
what they had called the friction loss was presum- 
ably not entirely due to friction. They were faced 
with the problem of trying to correlate their obser- 
vations with the predictions of a defective theory. 
The ordinary straightforward theory was defective 
because it assumed uniformity of conditions over 
a cross-section, and therefore the difference between 
the ordinary theory and their observations was 
partly due to friction, but he felt sure that it was 
also partly due to the defects of the theory, and 
that was why he did not like to say definitely that 
those various allowances which they tried to make 
were due to friction alone. 

The absence of a transition curve, he felt sure, 
was the cause of the high point im the pressure 
curve, and certainly if he had been starting afresh 
he would have put one in. was no kink in 
the walls of the nozzle at the part where the circular 
arc ran “into the straight; there was no discon- 
tinuity in the slope, but there was a discontinuity 
in the of curvature. The radius of curvature 
of the walls jumped suddenly from a constant value 
to infinity, and presumably that might well have 
some effect on the streamlines. 

With regard to de-superheating and old steam, 
they had been faced with the space problem, and 
had therefore to insert some compact apparatus to 
reduce the superheat ; they had too much super- 
heat. They ering a ie pipe into the 
steam main, which i was 1} in. in diameter. 
The mixture had to go round two sharp corners 
and through one valve, where its pressure was 
halved and everything possible was done to make 
sure that there was @ proper mixture, but he was 
afraid that they could not work with steam which 
had a life of three seconds. 

Mr. Robert Dowson, in reply, agreed with Mr. 
Cheshire that 92 per cent. was so far short of 
100 per cent. that it did require some explanation. 
If one worked out the frictional drag on turbine 
blades and compared them with National Physical 
Laboratory or Farnborough tests on blades which 
had been tried there, it was not possible, to make 
the loss. with the high Reynolds number which 
was used more than about 2 per cent., so that 
there remained at least 6 per cent. to account for ; 
and it seemed to him that a good deal of that must 
be due to laminal flow breaking up into turbulent 
flow, probably at the blade tails. In other words, 
he thought that in many turbine blades the angle 
of diffusion was so great that separation occurred 
at the blade tails, no matter how hard one tried to 
avoid it. 

In reply to Mr. Pochobradsky, exactly the same 
blade profile was used throughout, and no change 
was made to the angle at all. He agreed that, on 
the whole, from the tests referred to and from 
other tests, an increased pitch in turbine blades 
did not appear to offer any gain, and, indeed, it 
was rather the other way about. If that were to 
be said, however, it was still necessary to explain 
how K4plan was able to use a deliberately increased 
pitch with markedly good effect. It was not possible 
to reconcile those two things. 

In reply to Mr. Livingstone, he would like to say 
that it was not his intention always necessarily to 
substitute aerofoil blades for ordinary blades, 
What he advocated was substituting the aerofoil 
theory of mechanics in place of the conventional 
Newtonian mechanics, because it was possible to 
explain matters by the modern eerofoil theory 
which could not be explained in any other ‘way. 
For instance, if one took a tarbine wheel and cut 
out all the blades except two, one each end of a 
diameter, that turbine would go round and would 
do work, but if one asked the question of how 
much steam was acting on those two blades, 
obviously most of the steam leaked through with- 
out effect. On the old Newtonian theory of discrete 
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; 
particles, it was not possible to say how much 
steam was acting on those two blades, but it was 
possible to do so on the aerofoil theory, and that | 
was the point. 








SYNCHRONOUS-INDUCTION CEMENT-MILL MOTOR. 


MESSRS. THE BRITISH THOMSON-HOUSTON COMPANY, LIMITED. RUGBY. 





HIGH-SPEED SENSITIVE BENCH 
DRILLING MACHINE. 


Tue drilling machine shown in the accompanying 
iMustration is a new design developed by Messrs. 
Alfred Herbert, Limited, Coventry, in order to provide 
a high degree of sensitivity, combined with high speed, 
when drilling small holes of between 0-015 in, and 
0-25 in. in diameter. The machine, classified | as 

Type J,” although illustrated as being of the single- 
spindle bench type, is also manufactured with a 
column, and both patterns, moreover, can be supplied 
with two, three, or four spindles. All the patterns 
are driven by belt from a high-speed motor using either 
slternating or direct current, as desired. Transmission 
is by belt on a pair of three-step eone pulleys which are 
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| number of such cases synchronous motors can be used 


; and candidates should be under 27. The value of the 














easily interchangeable, thereby giving six spindle 
speeds. The standard speed range is from 2,350 r.p.m. 
to 12,000 -r.p.m., all the speeds being suitable for 
either cast-iron or steel. If desired, a lower range of 
from 1,175 r.p.m. to 6,000 r.p.m. can be alternatively 
supplied. 

The spindle has a traverse of 34 in., and is supported in 
a sliding head having an adjustment of 6 in., the spindle 
guard being telescopic to allow for this adjustment, 
while affording protection to the operator in all posi- 


tions of the saddle. The maximum distance from the | 


to advantage not only becayse they operate at unity | Silvanus Thompson Scholarship is 1001. per annum. 
| power factor, and thus have power factor. correcting | and tuition fees, and it is tenable for two years. It is 
capabilities, but because their efficiency is higher. | open to works employees, under 22 years of age, who 
| Under conditions *f this kind, the consumer may be | are the sons of parents of limited means. Inquiries for 
economically justified in paying more for a high | further particulars and nomination forms for any ol 


| efficiency machine. 

Mesars. The British Thomson-Houston Company, 
Limited, Rugby, has given considerable study to this 
aspect of the question of motor-drive, and has, as:a 
result, designed a sevies of machines which are arranged 
to reduce the losses as mueh as possible. For this 
purpose, special low loss high silicon steel is employed 
for the stator laminations, the stator windings are 
arranged to give low eddy current losses, and the power 
consumption by the fan is reduced to a minimum. 
These motors, which are of the synchronous induction 
type, can, it is claimed, be used for any drive to which 
a constant speed motor can be applied, and can be 
designed to start against 1-5, 2-0 and 2-5 times the 
full-load torque. They are fitted with the usual three- 
phase starting winding, which is brought out to slip 
rings on the rotor, but, in addition, there is a special 
excitation winding which is arranged on salient poles 
below the starting winding and requires only a rela- 
tively low excitation current. We understand that 
with this type of motor exceptionally high effi :iencies can 
be obtained—much higher, in fact, than with the older 
type of synchronous induction motor, which 1s, essen- 
tially, only a compromise, in that the excitation winding 
has also to serve as a starting winding. 

Messrs. The British Thomson-Houston Company have 
recently built a 1,200-h.p. synehronous induction 
motor of this type, illustrated above, for employment 





face of the drill chuck to the table is 12] in. for the | in @ cement mill. This was designed to operate on a 
bench machine and 35 in. for the column type, the | three-phase 3,150 volt, 50 cycle eircuit and to run at 
distance from the centre of the spindle to the column | 750 r.p.m. On test its full load efficiency was found 





face being 6} in. in all cases. The working surface | 


of the table ranges from 10 in. by 12 in. in the single- 
spindle machine to 10 in, by 45 in. in the four-spindle 
machine. The spindle is of light weight and is fitted 
with a return spring, the tension of which is adjustable 
to suit different drill sizes. Spindle traverse is effected 
by the usual type of sensitive lever, but the feed rack 
pinion shaft is mounted on bail bearings, and backlash 
is eliminated by eccentric mounting of the pinion with 
the rack sleeve and by pre-loaded spindle bearings. 
When changing drills the spindle can be locked, by 
means of a spanner, so that it cannot be rotated as the 
chuck key is being used. The sliding head is of the self- 
sustaining type and is elevated by a screw and capstan 
wheel. The cylindrical fitting seen at the base of the 
head houses an electric lamp so placed as to illuminate 
the work directly. Lubrication is effected by a 
grease gun supplied with the machine. 








HIGH-EFFICIENCY SYNCHRONOUS 
MOTORS. 

Many electric motors, such as, for instance, those 
used in flour and cement mills, operate more or less 
continuously throughout the year and may run at, or 
near, full load for about 7,000 hours or 8,000 hours per 
annum. For such purposes it is now beginning to be 
appreciated that running efficiency is haters | of 
more importance than first cost, and that in a large 





to be 97-6 per cent. at unity power factor, this figure 
being obtained by actually measnring all the losses, 
including the stray load losses. The corresponding 
figure for a motor of the older “smooth rotor” 
type, although designed for minimym losses, would 
show it to have an efficiency of about 1 per cent. 
less. The difference of 9 kW, wold represent 765i. 
per annum at 0-25d. per kilowatt-hour, or the equi- 
valent of 5001. capitalised at 15 per cent. It is 
therefore evident that in many cases to install high 
efficiency plant is a paying proposition. 








ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships in Electrical Engineering.—Applications 
are now invited for the Duddell, Ferranti, Swan 
Memorial and Silvanus Thompson Scholarships, which 
are awarded by the Council of the Institution of Elec- 
trical Engineers. All are open to British subjects. 
Candidates for the Duddell Scholarship, valued at 1501. 
per annum, and tenable for three years, should be under 
19 years of age, and have passed the Matriculation 
Examination. The Ferranti Scholarship, worth 2501. 
per annum, and tenable for two years, is open to student 
or graduate members of the Institution, under 26 years 
of age, who desire to conduct -graduate research. 
The Swan Memorial Scholarship, valued at 1201. for 
one vear, is also intended for post-graduate research, 





| the Scholarships should be addressed to the Secretar) 

| of the Institution of Electrical Engineers, Savoy-place. 
} London, W.C.2. Completed application forms must be 
| in the hands of the Institution not later than April 15. 


| Scholarships in Naval Architecture and Marine Engin- 
| eering.—The Trewent Scholarship, valued at 125l. per 
jannum, and the Vickers-Armstrongs Scholarship, 
| Valued at 150/. per annum, are tenable for three or four 
| years, according to the length of the course in naval 
| architecture at the University selected. The Scholar 
| ships are open to British subjects, who have not yet 
jentered upon a University course and are, or have 
| been, shipyard apprentices or pupils in any private 
| firm. The Yarrow Scholarship in marine engineering 
| is worth 100/. per annum and is tenable for three or 
four years, according to the length of the selected 
course. Candidates must be British subjects who have 
not yet attended a University and are, or have been, 
engineering apprentices or pupils in any private firm 
or Royal Dockyard. All three scholarships will be 
offered for competition during the current year. Candi- 
dates must be under 23 years of age on October 1, 
immediately following the date of the examination, 
and must forward a written application on the form 
| obtainable from the secretary of the Institution of 
| Naval Architects, 3, Robert-street, London, W.C.2, te 
| reach him not later than July 30. Copies of the detailed 
regulations may also be obtained from the Secretary of 
the Institution. 

Exemption from Examinations of the Institution of 
Civil Engineers.—The Council of the Institution of 
Civil Engineers has decided to grant a number of 
exemptions, in respect of the examinations of the 
Institution, with a view to avoiding the duplication of 
examinations. The new regulations apply to corporate 
members of the Institutions of Mechanical, Electrical. 
Structural, and Municipal and County Engineers, who 
have passed certain examinations in their own Institu- 
tions. Furthermore, the holders of a First-Class Certi- 
ficate of Competency under the Coal Mines Act of 1911, 
holders of the Higher National Certificate in mechanical 
| engineering or engineering, and holders of the Ordinary 
| National Certificate in engineering, will be granted 
| certain exemptions in the associate-membership and 
| preliminary examinations of the Institution. Further 
particulars of the new scheme may be obtained from 
the Secretary of the Institution of Civil Engineers, 
Great George-street, Westminster, London, 8.W.1. 














Royal Acricutturat Sow, Carpirr.—The regula- 
tions concerning the exhibition of agricultural imple- 
ments and machinery at the ninety-seventh annual show 
of the Royal Agricultural Society, to be held at Cardiff 
from July 5 to 9, have recently been issued. These refer 
to applications and charges for space, the arrival and 
arrangement of exhibits, the operation of machinery, 
engines and boilers, and the removal of exhibits after 
the show. It is emphasised that applications for space 
should be made on the prescribed form and delivered 
to the secretary of the Society, 16, Bedford-square, 
London, W.C.1, not later than March 19 
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ZINC-ALLOY DIE-CASTING MACHINE. 


CONSTRUCTED BY MESSRS. THE REED-PRENTICE CORPORATION, WORCESTER, MASS., 
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ZINC-ALLOY DIE-CASTING 
MACHINES. 

Tue Reed-Prentice hydraulically-operated die-casting 
machine, for zinc alloys illustrated in the accompanying 
Figs. 1 to 4, is a machine well known in the United States 
and now available in this country through Messrs. 
Alfred Herbert, Limited, Coventry. Hydraulic opera- 
tion enables a high pressure to be applied to the metal 
during casting, so that the products are sound and 
free from porosity. The machine is made in three 
sizes, known as Nos. 1}, 2 and 3 respectively, but by 
variation in the size of the plunger, each machine can 
be adapted to a wide range of product varying from 
small thin sections, which naturally require high pres- 
sures on the metal, to heavier castings of thick section 
for which lower pressures are adequate. Thus, a 
No. 1} machine using a plunger 1} in. in diameter, will 
east up to 44 Ib. of metal at a pressure of 3,460 lb. per 
square inch, or, when a plunger 3} in. in diameter is 
fitted, parts weighing up-to 16} Ib., can be cast at a 





Fig.4. 
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| pressure of 1,000 lb. per square inch. The larger sizes 

of machine are adaptable in a similar way, the No. 3 
machine, for instance, with its minimum size of plunger, 
viz., 24 in. in diameter, producing a part of 124 Ib., 
with a pressure of 3,260 lb. per square inch, and one 
of 40 lb., with a pressure of 1,000 Ib. per square inch 
with the maximum plunger of 4} in. in diameter. The 
machine can be supplied with a range of plungers and 
goose necks according to the purchaser’s requirements, 
two such additional sets of parts being usually found 
sufficient for the size of machine selected. 

In the general view of the machine given in Figi 1, 
the moving dieplate, with its operating cylinder, is 
seen at the left, the fixed plate with the metal pressure 
cylinder behind it being seen to the right. The view in 
Fig. 2, shows the plunger-rod, the upper part of the 
goose neck, and the melting-pot. while the two sectional 
views of Figs. 3 and 4 show the goose neck and plunger in 
situ in the melting-pot. The we in the No, 14 
machine has a capacity of 700 Ib. of zinc alloy, and in 





the No. 4 machine, a capacity of 1,200 Ib. It is heated | 
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by either-a gas burner or an oil burner, the firebox 
below it, which is lined with refractory, being an integral 
part of the machine. A gas burner for keeping the 
outlet end of the goose neck hot, is usually furnished, 
as is also an automatic pyrometer device for regulating 
the main burner flame and keeping the metal at the 
correct temperature. An additional adjunct often 
fitted is a small air blower in the furnace. The con- 
struction of the goose neck, which is made of a special 
heat-resisting iron, will be clear from Figs. 3 and 4. 
The plunger is raised sufficiently high to take a charge 
of molten metal, which, on the down stroke of the 
piston is discharged through a nozzle into the cavity 
of the die, The piston rod through a sleeve 
provided with external gills over which cooling water 
is circulated. The plunger cylinder is 3} in. in dia- 
meter by 7 in. stroke in the No. 14 machine, and 4} in. 
in diameter by 10 in, stroke in the No. 3 machine. 
The hydraulic medium for both the pressure cylinder 
and the die cylinder is oil at a pressure of 1,000 Ib. per 
square inch, The pressure is obtained by an electric- 
ally-driven Vickers’ pump, working in conjunction with 
the nitrogen-charged accumulator visible at the right- 
hand of Fig. 2, the use of the accumulator considerably 
increasing the speed of injection, The pump and drive 
are situated in the base of the machine at the left. of 
Fig. 1 and the unit is push-button controlled, though 
semi-automatic operation can also be effected. Effective 
interlocks are provided between the hydraulic and 
mechanical systems, The motor in the No. 14 machine 
is of 5 h.p, and in the No. 3 machine is 10 h.p. The 
moving dieplate is arranged for water cooling and the 
dies themselves are also water-cooled. The dies are 
not shown in any of the illustrations. The space between 
the tie bars is 15 in. by 18 in. in the smallest machine, 
the maximum opening between the plates being 10 in. 
The corres figures in the No. 4 machine are 
24 in. by 28 in., and 16 in. respectively. The die 
cylinder in the No. 14 machine is 4} in. in diameter, 
but as in this, as in the other machines, it operates the 
dieplate through a toggle arrangement, the closing 
power is much greater than would be given by a 
direct load. The figure is 90 tons in the Gunolions 
machine and 130 tons in the largest one. The time 
required to close the dies ranges from 1-35 sec. to 
1-6 sec., and a working cycle takes 9 secs. for the 
No. 14 machine and 12 secs. for the No. 3 machine. 
The number of parts cast per hour naturally depends 
on the type of work produced. If the dies are not 
changed, and the melting pot is continuously replenished 
the theoretically-possible rate varies between 400 parts 
and 300 parts per hour for the respective machines. 








Evxorric Aro Wexprne rs Sxips.~—-The British Cor- 
poration Register of Shipping and Aircraft, 14, Blyths- 
wood-square; Glasgow, has recently issued a new lt of 
approved electrodes for use in arc welding m ship con- 
struction. The names of the makers and of the electrodes 
are given, and brief particulars of distinguishing marks 








and of limitations in use (if any) are included: 























ENGINEERING, 








[MARCH 4, 1938. 











THE PRESSURE DISTRIBUTION 
IN A CONVERGENT-DIVERGENT 
STEAM NOZZLE.* 


By A. M. Buyyre, M.A., M.I.Mech.E., and M. W. 
Woops, D.Phil. 


Tue flow of steam through a convergent-divergent 
nozzle has been the subject of many investigations, 
yet there still remain considerable discrepancies 
between theory and experiment. The proper allow- 
ance for friction is likely always to remain a matter 
for experiment, but the designer is faced with two 
further uncertainties. 

First, he bas at his disposal only the classical theory 
of Reynolds to enable him to estimate the discharge 
and the conditions throughout the nozzle. This 
theory, which is explained in textbooks (e.g., Ewing),t 
assumes that the pressure and velocity of the steam 
are uniform over cross-sections; it takes account of 
pressure gradients only in the direction of streaming, 
ignoring the curvature of the streamlines. Thus this 
theory cannot be regarded as more than a first approxi- 
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mation to the truth. Second, he is aware that, unless 
the steam supplied is highly superheated, condensa- 
tion may take place in the nozzle. The pressure at 
which condensation can be roughly estimated, 
bat the condition of the steam beyond this point is | 
unknown. 

Most experimental work on nozzles has been in the | 
form of overall tests. The initial pressure and tem- | 
perature have been measured, and the corresponding | 
discharge and efficiency determined. However, Sto- | 
dola,t in his complete account of the existing state 
of knowledge, described experiments on the internal | 
conditions which prevail in a nozzle. Glass nozzles | 
were used and the point of condensation observed 
visually. Since that time, the Steam Nozzles Research 
Committee of the Institution has published its final | 
report (1930), but this is concerned with overall tests 
of convergent nozzles, which alone are of immediate 
importance in turbine practice. Moreover, the tests 
were deliberately conducted with highly superheated 
steam, 80 that the complications due to condensation 
were avoided. Among the most notable internal 
tests have been those of Yellott (1984),§ who deter- 
mined the pressure changes along the axis of a con- | 
vergent-divergent nozzle by means of a search tube. | 
He found that the fall in pressure along the axis was 
net continuous, but was momentarily arrested at | 
one point in the expansion. His nozzle was fitted | 
with a glass side, and he showed that the beginning 
of condensation, determined visually, was identical 
with the arrest point in the pressure curve. In the 
discussion on this paper, Xeenan demonstrated that, 
if certain assumptions are made, the commencement 
of condensation must be accompanied by a rise in 
pressure. Very recently Rettaliata)! (1936) described 
experiments showing a rise of pressuré up to 1 Ib. 
per square inch where condensation began. On the 
theoretical side an advance was made by Taylor 








(1930)** who showed how to calculate the pressure and 
velocity distribution at the throat of a nozzle of 





* Paper read before the Stéan, Group of the Institu- 
tion of Mechanical Engi s on Friday, February 25, 
1938. Abrid 
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t Ewing, Phe Steam Engine (Cambridge University 
Press), 1926 ; Thermodynamics for Engineers (Cambridge 
University Preas), 1936. 

} Stodola, Steam and Gas Turbines, translated from 
6th German ed. by L. C. Loewenstein (McGraw-Hill, 
New York and Londen), 1927. 

§ Trane. A.S.M.#., vol. ivi, 411 (1934); Byror- 
EERING, vol. cxxxvii, pages 303, 333 (1934). 

|| Trans., A.S.M_B., vol. lviii, page 599, 1936. 

4 Since the ee py was written, Yellott and 
Holland have i a further article in Enemneer- 
ine, vol. oxlii, pages 647, 703 (1937), entitled “ The 
Condensation of Flowing Steam: Condensation in 


|that the process of condensation might be spread 
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rectangular cross-section, provided that the throat was | 
bounded by circular arcs. 

The experiments carried out at the Engineering | 
Laboratory, Oxford, and described in this paper, had | 
therefore a twofold object. By means of pressure 
observations, an attempt has been made to check the 
accuracy of Taylor’s theory and to throw further light 
on the process of condensation in a nozzle. It was 
hoped that the experiments would yield information 
concerning the condensation of rapidly expanding 
steam which would prove to be of interest to designers. 

Description of the Apparatus.—A drawing of the 
brass rectangular nozzle used is shown in Fig. 1. It 
consisted of a base block a bolted to two iron flanges. 
The sides of the nozzle were formed by two cheeks 6 
cut to shape and resting against two shoulder plates /, 
and its top by a cover plate ¢ held down by clamps. 
At its ends the cover plate was secured by a wedge d, 
and to prevent the action of the w from bending 
the base block, a bolt f was added. is arrangement 
was adopted in case it was 
found necessary to examine 
the steam visually ; a glass 
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Fig.3. THE AXIAL PRESSURE DISTRIBUTION 
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294.c.) 
cover plate would then have been inserted in place | 
of c. The necessity did not, however, arise. 

In order that Taylor's theory might be checked, the | 
cheeks 4 were shaped so that the throat was bounded 
by circular arcs of radius 6 in. For the divergent 
portion the arcs ran into straight lengths, each inclined 
to the axis at only 4.deg. Thus the divergent portion 
was very long, this feature being ado in order 


over a considerable length of the nozzle. Further, 
the tendency of the jet to leave the walls was reduced. 
To minimise proportionately the effect of heat losses, 
the nozzle was designed to pass the whole of the avail- 
able steam supply. 

It was decided not to adopt the search tube method 
(employed by Yellott) of measuring the pressure dis- 
tribution along the axis. The introduction of a search 
tube, by increasing the surface exposed to the steam, 
would have increased the friction loss, and its presence 
at the throat would have disturbed the circularity 
demanded by Taylor's Moreover, the method 
Kearton (1929), who used a 
iments on the flow of mercury 
vapour through no , pointed out that a set of 








readings frequently took from two to three hours. 
In view of the difficulty of obtaining steady conditions, 
the time factor was a most important consideration. 

The pressure distribution was therefore measured 
by 33 pressure tappings of 0-04 in. diameter, drilled 
normally in the base block. Each could be connected 
to a separate mercury U-gauge. Thirty-one of the 
tappings were on the centre line of the nozzle. In the 
most interesting region, the neighbourhood of the 
throat and immediately below it, the interval between 
consecutive tappings was only } in. This was made 
possible by an echelon arrangement of the connections 
The remaining two tappings were placed at the throat, 
one on each side of the centre line. 

The height of the nozzle was 0-38 in. throughout. 
All the tests were conducted with very low inlet 

ressures, in no case exceeding 25 lb. per square inch 
absolute. The use of such small pressures afforded 
several great advantages. Without entailing an 
excessive consumption, the nozzle could be made of 


GENERAL ARRANGEMENT OF APPARATUS 





Fig.5. THE AXIAL PRESSURE DISTRI ON 
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considerable dimensions, minimising the effects of 
errors of workmanship and of disturbances due to the 
pressure tappings. Moreover, mercury gauges of 
convenient size could be used in place of the less 
sensitive Bourdon gauges to measure the pressures. 
The difficulty of making the apparatus steamtight 
was also greatly reduced. 

The general arrangement of the apparatus is shown 
in Fig. 2. Steam was supplied by a Babcock oil-fired 
boiler using raw water and capable under normal 
conditions of delivering 750 lb. per hour at 100 Ib. 
per square inch pressure and 54 deg. F. superheat. Three 
valves in the main could be used to control the inlet 
pressure to the nozzle. As a desuperheater, a water 
spray fed from the city main was inserted into the 
steam pipe, enabling tests,to be conducted with initial 
superheats tangihg from 100 deg. F. to zero. 

The Pressure Distribution before the Beginning of 
Condensation.—In this section an account is given of 
the pressure distribution in the portion of the nozzle 
where conditions were not disturbed by the con- 
densation of the steam. The experimental evidence 
is reviewed and compared with the predictions of the 
Reynolds and of the Taylor theories. 

The Reynolds theory of the flow of an inviscid gas 
through a convergent-divergent nozzle assumes that 
over every cross-section of the nozzle conditions are 
uniform. It supposes that the expansion is isentropic 
and can be represented by a relationship of the form 
P c® = const., P being the pressure at a cross-section 
where v is the specific volume, and » being a constant 
throughout the expansion. The calculations for the 
pressure distribution in a given nozzle operating under 
an initial conditions are well known, and the 

need not be set out here. The velocity of 
approach being negligible (as in these experiments), 
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where P is the pressure at a cross-section of area a, and 
the suffixes o and ? refer respectively to the inlet and 
the throat. Now Callendar (1920) showed that the 
isentropic expansion of steam—either superheated or 
supersaturated—can be represented by P(v'— 6)" = 
const.; 6 is a small constant, which here may ‘be 
neglected since the experiments were conducted with 
steam of large specific volume. When the value 1-30 
is inserted for n in equations (1) and (2), they become 
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where R is written for BS and R, for the critical pressure 
0 


ratio EJ It should be noted that equation (4) is 


oO 
independent of v, (the initial specific volume) and 
hence of the magnitude of the initial superheat. The 
theoretical curve of Fig. 3 has been derived for, the 
upper 4 in. of the nozzle with the aid of equation (4). 
The mean values of the corresponding experimental 








theory and partly to the results of friction, which, 
by reducing the’ velocity and increasing the specific 
volume, leads to a rise in pressure. 

An attempt may be made to recoricile the observa- 
tions with the theoretical Reynolds curve by supposing 
that the discrepancy between them is due solely to 
friction, which’ reduces the heat ‘drop. The heat 
energy converted into kineti¢ energy during expansion 
down to a ‘given “pressure is therefore less than it 
would ‘be’ in nny expansion. It is no longer 
possible to work wit ratios, and it is’ first 
necessary to specify the initial and tetipéra- 
ture; these lave been taken respéctively to be '21 tb. 
per square inch absolute ‘and 302 deg. An exam- 
ination of Fig. 3 shows that the discrepancy between 
theory and experiment ‘was negligible as far as point 7, 
where the was 13+3 Ib. per square inch 
absolute. The steam ‘conditions at that point ‘were, 
therefore; fotind from’ a Mollier’'di by taking 
the expansion as isentropic.’ For the remainder ‘of 
the expansion ‘in the first 4 in: ‘of the nozzle, ‘a trial- 
and-error method was nécessary, employing the largest 
obtainable Mollier' diagram, to ‘which were’ added the 
lines of constant pressure and temperature’ in’ the 
supersaturated region. It was found that ‘the best 
assumption was to take the effects of friction as 

alent’ ‘to a’ reduction in the heat drop (from 
point 7) of 2 per cent. This assumption leads to the 
chain-dotted curve on ‘Fig, 3, which is in good accord 
with the experimental observations. 

It remaifis to consider ‘the further expansion’ of 
the steam ‘prior to condensation. Presstire observa- 
tions ‘beyond point 19 Were’ not made in the tests 
summarised in’ Fig! ‘8; but! in a number of tests, 
the main object of’ which was the investigation of 
condensation, further points on the expansion curve 
beforé the Pre fete were obtained. 
The pressure ratios are plotted in Fig. 5. 

To obtain theoretical agreement with this experi- 


mental curve, it was found necessary to allow con- 
siderably more than the 2 per cent. reduction of heat 
drop whith sufficed for the earlier portion of the 
expansion. It appeared that there was a pronounced 
increase in the effects of friction beyond a point 1} in. 
downstream from the throat. ‘Trial-and-error methods 
of determining the reduction of heat drop were used 
as before, leading to the theoretical curve plotted on 
Fig. 5. This was obtained on the assumption that 
the reduction was 2 per cent. between points 7 and 17 
and no less than 20 per cent. downstream from point 17. 
It is not suggested that there was actually such a 
discontinuity in the friction loss, which appeared to 
increase continuously with ‘the velocity, but this 
method gives results in fair agreement with the obser- 
vations. Some such means of calculating the steam 
conditions in this part of the nozzle were desirable in 
order that the condensation effects, described in the 
next section, might be investigated in detail. It is 
in that connection that, this paragraph is of most 
importance. It will be noticed that there is an undu- 
lation in the experimental curve of Fig. 5. The 
position and amplitude of this standing wave were 
found to be independent of the. pressure and tem- 
ture at entry to the nozsle.over the range covered 
y these tests. It seems possible that the wave was 
due to the absence of a transition curve between the 
circular and the straight portions of the nozzle walls. 
An analysis by Taylor’s theory gives close agreement 
in the region of the throat, but not so good elsewhere. 


(To be continued.) 








THE HUMBOLDT-DEUTZ DIRECT- 
DRIVE DIESEL LOCOMOTIVE. 


Tue direct-drive Diesel locomotive, which has been 
built by Messrs. Humboldt-Deutzmotoren A.G., was 
described by Oberingenieur Dr. Finsterwalder at the 
meeting of the Engineers’ German Circle, held at the 
Institution of Mechanical Engineers on January 17. 
Dr. Finsterwalder began his lecture by referring to the 
reasons which had induced Messrs, Humboldt-Deutz to 
persevere with the difficult problem of designing a 

racticable direct-drive Diesel locomotive. The prob- 
em had previously been worked on by others with only 
partial success. Its solution was, however, attractive 
not only from the point of view of the important 
question of cost, but because both electric and hydraulic 
transmissions reduced the tractive effort of a locomo- 
tive except in the lower ranges of speed, up to say 50 km. 
an hour. 

The Diesel engine, Dr, Finsterwalder continued, was 
primarily a constant-torque machine, the power of 
which increased with the s In railway service, 
however, it was necessary that the torque, or tractive 
effort, should increase with decreasing speed, so that 
some method of augmenting the mean effective pressure 
of the engine at low speeds was necessary if direct 
drive were to be used. In the Humboldt-Deutz loco- 
motive this was accomplished by introducing high- 
pressure air into the cylinder during combustion. An 
auxiliary engine driving a compressor at constant 
delivery was fitted, so that with decreasing speed of 
the main engine each stroke got a larger proportion of 
compressed air, the mean effective pressure conse- 
quently rising. As a basis of design, a mean indicated 
pressure of 5-5 atmospheres to 6 atmospheres was 
adopted for pure Diesel operation, which was increased 
to 8-5 atmospheres to 1! atmospheres at the maximum 
continuous indicated ure ‘with supplementary 
compressed air. The size of the auxiliary plant was 
determined by the speed at which’ it was intended to 
reach ‘the higher mean pressure. ‘With a compressor 
requiring 14 per cent. of the output of the main engine 
to drive it, the power of the main engine was increased 
to about 1-7 times its normal rating. Such an arrange- 
ment would lead to a high tractive effort at low speeds 
were it not for the facts (i) that the mean effective 
pressure of the two-stroke cycle engine, which was 
uséd, was in practice not altogether. independent of the 
speed, even when the scavenging was effective and 
uniform ; and (ii) that the efficienty of the compressed - 
air supply was reduced at low speeds of the main erigine. 
In Seller therefore, to secure gréater tractive effort at 
starting, the Humboldt-Deutz locomotive was provided 
with bottles rn bre a Py grrr com pressed-air 
supply, The capacity of the bottles was made such 
that it is possible to start a train of the maximum 
weight that could be hauled continuously, while at the 
same time they could be charged by the compressor 
ump in five minutes. “The auxiliary compressor and 
Bottles can be seen in thé diagtams’ of the locomotive 
given in Figs. I to 3, the e-effort curves under 


various running conditions be: iven in 4. 
The problem of starting 5 Uitsce Brivs 1 loco- 
motive, Dr. Finsterwalder ‘continued, ‘was not com- 
letely solved the ‘introduction of com air 


ith a two-stroke cycle, part of the stroke was lost 





owing to the’ scavenging and exhaust ports, and 
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reliable starting would only have been possible with 
100-deg. admission and six cylinder heads, instead of 
the three in the Humboldt-Deutz locomotive, The 
fact that the engine always worked under compression 
tended to facilitate ignition, but to ensure this at the 
low speeds associated with starting, electrically-heated 
glass coils of Micotherm were fitted. These had con- 
siderable heat capacity, and were not unduly cooled 
by the starting air. Even with this addition, however, 
starting was not entirely satisfactory, since the fuel 
was injected at such a low speed when starting that 
atomisation under the normal ignition pressure of 300 
atmospheres was too coarse and the fuel delivery was 
inadequate. Accordingly, a vortex nozzle was fitted 
working under an ignition pressure of 80 atmospheres. 
The jet produced had little penetrating force, but was 
very finely divided. This arrangement was supple- 
mented by a second high-pressure starting fuel pump 
supplying normal high-pressure nozzles. 

The proportion of the power supplied by the com- 
ae pan air, the starting fuel and the normal Diesel 
uel under conditions of starting, accelerating, accelerat- 
ing on a gradient and normal running roa level are 
indicated in Figs. 5 to 8, which also show the associated 
indicator diagrams. As, continued Dr. Finsterwalder, 
too early introduction of the compressed air caused 
an excessively high ignition pressure, the air was 
admitted slightly after the dead centre. In order to 
keep the consumption of compressed air within practic- 
able limits, the mean effective pressure, for normal 
Diesel operation, was made as high as possible over 
the greatest possible range of speed by making the 
pistons tighter than usual by means of specially- 
treated rings and ing for vory efficient lubrica- 
tion. Effective scavenging was also ensured, with an 
ample supply of scavenging air at low speeds. These 
measures enabled the mean effective pressure to be 
raised to 6-5 atmospheres or 7 atmospheres, but it was 
then found that at low s severe knocking occurred 
at ignition. This trouble was eventually cured by 
adjusting the two fuel pumps, the starting fuel pump 
a used for advanced ignition of the fuel supplied 
by the service fuel pump. In consequence of the long 
pipe connections that were required, an ignition point 
timing device, operated by @ servo-motor and geared 
to the service pump, was fitted. The time of ignition 
with the starti ump was constant and was so 
adjusted that in the ower range of speed ignition could 
be relied on to commence prior to the entry of the 
com air and the coming into action of the 
service pump, In the higher range of speed, the 
starting pump injected only sufficient fuel to keep the 
nozzles ann. By means of these combined arrange- 
ments it had been found possible to make the locomo- 
tive run almost as smoothly as a steam locomotive, 
while the sound, of the exhaust was very similar. 
Firing began during the first revolution of the driving 





| scavenging arrangement similar to the Schnuerle type. 





Figs. 1 to 3, Dr. Finsterwalder pointed out 
that the motion arrangement of a three- 
cylinder steam locomotive had been ad- 
opted, the front driving-axle being driven 
by the middle cylinder and the rear driving- 
axle by the two outsidecylinders. The 
double-acting cylinders were of 380-mm. 
bore by 600-mm. stroke, and had a port 


Water cooling under pressure was employed. The 
scavenging air was supplied by two Roots blowers 
provided with a change-over valve permitting a change 
in direction of running. At speeds below 80 km, an 
hour, the scavenging pressure was augmented by an 
electrically-driven auxiliary blower. The compressed 
air was provided by a three-stage, two-cylinder, high- 
pressure compressor of 150-h.p. input, driven by a 
three-cylinder, four-stroke-cycle engine of 225 h.p., 
fitted with a supercharger. A 50-kW generator, driven 
by the same engine, supplied current to drive the 
auxiliary blower. Six air bottles of 2-2 cub. m. capa- 
city were provided. The driving wheels were 1,750 
mm. in diameter. 

The locomotive had been tested during the two 
agg years on the German State Railways, and in 
uly, 1937, was put into service on the Cologne- 
Troisdorf line, later being transferred to the Cologne- 
Neuss-Cleves line, on which speeds up to 70 km. an 
hour were reached. Failure of the blowers, which 
were mounted on brackets, occurred in service. The 
effect of a makeshift repair was that the scavenge 

re and the efficiency were affected, but none the 

ess the locomotive, owing to its high accelerating 
power, was able to keep better time in the passenger- 
train stopping service than the P8 steam locomotive 
normally employed. The com -air i i 
proved to be fully equal to the demands of the service, 
in which the distances between the stations were short, 
but under these conditions the fuel consumption of the 
auxiliary ine was rather large he com 
could be put out of action by lifting the suction valves 
of all the stages, but the auxiliary engine had to be 
kept running on account of the electrically-driven 
cooling plant. It had not been possible to make 
systematic dynamometer-car tests of the locomotive, 
but random tests showed a fuel consumption. of 
4 grammes to 5 grammes per gross ton-kilometre. The 
specific consumption with a partial train load of 200 
tons had been established as 400 grammes per drawbar 
horse-power-hour. 

Experience with the locomotive had_ established 
that it was fundamentally necessary to provide a 


direct-drive Diesel locomotive with an auxiliary engine | ™ 


for the scavenging system and the, com 

charging. If the scavenging arrangement was driven 
by the main engine, the effect would. be too small, at 
low speeds, The. three-cylinder arrangement of the 
main engine was desirable, as it gave good balancing 
and constant torque, In spite of the heayier driving 
gear and frame, as compared with a steam locomotive, 
the total weight of the direct-driven Diesel logomotive 
was lower, and in this particular case amounted to 
87,000 kg., of which 36,000 kg. were available for 
adhesion. This . weight. incl 2,500 of fuel. 
Careful examination of the driving-gear shown 





Diesel engine. 








ANNUALS AND REFERENCE BOOKS 


The British Journal Photographic Almanac, 1938.— 
This vade-mecum for the amateur, professional, tech- 
nical and artistic photographer has appeared in its 
present form, as a separate crown-octavo volume, 
each year since 1866, and for six years previously it 
was issued as a small gratuitous supplement to the 
British Journal of Photography. The fact that for 
nearly eighty years it has been possible to issue an 
annual volume recording progress is conclusive evidence, 
if any were needed, of the steady and continuous 
development in photographic apparatus and methods 
throughout that period, and the current volume shows 
very clearly that the rate of progress is increasing 
rather than diminishing. Photography formerly con- 
sisted exclusively of the production of portraits, views, 
&c., in monochrome, and this still remains an impor- 
tant part of the photographer’s art, as the many fine 
examples of modern work reproduced in the Almanac 
clearly testify. In recent years, however, owing to 
improvements in apparatus and materials, branches 
of photographic work, such as cinematography, colour 
photography and artificial-light portraiture, have 
become of general interest, and information relating 
to them is therefore included in the Almanac. In 
addition to articles by experts on those subjects, the 
current edition, which has been edited by Mr. Arthur J. 
Dalladay, contains others on testing photographic 
shutters, photographing the bosses, or keystones, of 
the vaulted roofs of cathedrals, the making of anaglyphs, 
and other subjects. Anaglyphs, it may be noted, 
are the stereoscopic views obtained by superimposing 
a stereoscopic pair printea in complementary colours 
and observing them through spectacles with suitably 
coloured glasses. The Almanac also includes informa- 
tion regarding new apparatus and materials, photo- 
graphic chemicals, formule relating to the negative 
— positive processes, exposure and other tables, and 
a variety of miscellaneous information. The publishers 
of the volume are Messrs. Henry Greenwood and 
Com , Limited, 24, Wellington-street, Strand, 
London, W.C.2; it contains 748 pages with the 
advertisements, in addition to 64 photogravure repro- 
ductions of works by well-known photographers. Its 
price, in paper covers, is 2s. net. 








Coat Exports rrom Germany.—Statistics issued by 
the Powell Duffryn Information Service, 1, Great Tower- 
street, London, E.C.3, show that during the first six 
months of last year, exports of cargo coal from 

i i by 5,400,000 metric tons, or 40 per 
cent., compared with the corresponding period of 1936. 
Of the total increased export trade of Germany and the 
United Kingdom in this period, which has amounted to 
7,600,000 metric tons, Simseae’s share has been as 
much as 70 per cent. During the first six months of 
1936 only 10,394 tons of coal were shipped from Germany 
to Spain, but during the first six months of 1937 
the total exported to that country reached 251,607 tons. 
bie dew sph of 241,213 tons rep d an i of 
of 2,000 per cent., whereas the United Kingdom's 
exports to Spain from January to June, 1937, showed a 
decline of 86,227 tons, compared with the shipments for 
the first half of 1936. 
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superstructure are reduced, and the troublesome | 
adjustment of the centre-post collar is entirely elimi- 
nated. The hook-roller principle has not yet been 
applied to medium-size excavators, but it would seem | 
that such a development will eventually occur. 

Control.—The comfort of the operator is an important | 
factor in the satisfactory performance of an excavator. | 
The grease cup is now seldom used, modern machines | 
being generally lubricated by grease gun, with nip es | 
80 grouped as to simplify the work involved, and to | 
ensure that inaccessible lubrication points are not | 
overlooked, 

Another tendency in recent years has been to concen- | 
trate the control of the machine in the operator’s 
position. Naturally, all the digging operations must | 
be performed from one place, but hitherto steering the | 
machine when travelling necessitated independent 
operation from the ground.  Totally-enclosed cabs | 
with glass panels providing light to the interior and | 
adequate vision are now the rule. An operator’s| 
seat is always included, and certain makers provide | 
upholstered or spring-cushioned seats. Considerable | 
attention has been devoted to tripping the latch on | 
shovel dippers. On all-electric machines it is now 
coramon practice to operate the dipper latch by means 
of an electric motor, and on friction machines a small 
drum driven by a friction clutch is used for the same 
purpose. At first these dipper trips, as they are called, 
were only used in the case of the larger dippers, but 
they proved so desirable that their use has extended 
now to the smallest machines. Two forms of dipper | 
trip are shown in Figs. 24 and 25. 

Digging Equipment.—Although considerable atten- | 
tion has been given to the development of the drag | 
shovel, skimmer and dragline, many advances have | 
been made in the design of the shovel equipment. 
Certain difficulties are imposed by the use of a single 
power unit such as an internal-combustion engine 
or a continuously running electric motor, but there 
has been much development in the design of the 
mechanism for racking the dipper and handles in and | 
out. On steam and electric excavators with indepen- | 
dent drives to the motions the dipper handles are racked | 
in and out by @ separate engine or motor mounted on | 
the boom. Successful attempts have been made to 
imitate the characteristics of steam machines by using 
a compressed-air engine for the crowd motion. This 
engine received air under pressure from a compressor 
driven by the main internal-combustion engine, and 
although the results obtained were good the complica- 
tion of the arrangement has limited its application. 
Alternative arrangements on machines with single 
power units use ropes or chains, while on small 
machines fixed pivoted handles on a luffing boom 
have been extensively used with considerable success. 

Much ingenuity has been expended on the rope 
crowd drive. These mechanisms can be divided into 
two classes, namely, those giving a positive independent | 
drive to the dipper handles, both in the inward and | 
outward direction, and those having a positive drive 
for the inward motion and relying on the pull on the 
hoist rope to effect their outward motion. A typical 
example of the latter type generally known as the 
gravity crowd is shown in Fig. 26. The hoist rope, 
which is taken from the hoist drum on the super- 
structure, over a boom-head sheave, and round the bale- 
block sheave at the dipper, is reeved back over the | 
other boom-head sheave, and wound and anchored on a | 
crowding drum keyed on the shipper shaft. A further | 
rope is wound on the shipper shaft crowding drum and 
is taken to the retracting drum on the machinery 
superstructure. With this system there is at all times a 
tendency for the dipper to crowd into the bank due 
to load on the hoist rope. Releasing the retracting- | 
drum brake is all that is required to crowd out the 
handle. It is held in check by pressure on the brake 
pedal actuating the retracting-drum brake. The 
dipper handle is racked in positively by engaging | 
the retracting-dram clutch and releasing the brake. | 
When racking out, the hoist rope is automatically paid | 
out from the crowd drum on the boom. Thus, unless 
the hoist rope is wound on the hoist drum the dipper | 
will be lowered in the face. In practice this is an | 
advantage because during the passage of the bucket 
through the face, the hoist speed is automatically 
reduced at the time of crowding out. The chief | 
drawback to gravity rope crowd is that a high discharge | 
with relatively short booms cannot be obtained. 

As distinct from the gravity type of rope crowd, the 
positive type gives a positive motion to the dipper | 
handle in its outward direction as well as for retracting. 
A typical example of a positive rope crowd is shown in | 
Fig. 27. In this case two ropes are utilised and are 
wound in opposite directions and anchored on a rever- 
sible crowd drum on the superstructure of the machine. | 
They are led to a crowd roller or sheaye on the shipper | 
shaft, and thence to sockets at either end of the dipper 
handle. By rotating the drum on the superstructure | 
in either direction a pull is applied t> one rope or the 
other, and hence a positive force is applied to one or the | 
other end of the handle as desired. This is a very | 
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Fie. 29. Cars Crowp MacuiInery. 
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Fie. 32. 33-Cusic YARD SHOVEL. 
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simple arrangement of crowd, the only addition to 
the machinery being that a reversal of motion has to 
be provided for the crowd drum on the machinery 
superstructure. Fig. 28 shows a typical example of a 
positive chain crowd. In this case power is taken 
through gearing to a chain sprocket at the boom foot. 
By the engagement of one or the other of the friction 
clutches provided, the direction of rotation of the chain 
sprocket at the boom foot is changed. A roller chain 
takes the drive from the boom-foot sprocket to a 
sprocket at the shipper shaft, and the crowding force is 
applied to the handles through rack pinions engaging 
with racks on the dipper handles. A photograph 
of the machinery on the Pedplate is reproduced in Fig. 
29. An important consideration in the design of a 
shovel equipment is to provide very great strength 
to withstand the severe stresses due to digging and 
Swinging and the abuses to which this part of the 
machine is naturally subjected ; but, on the other hand, 
although strength must be provided, excess weight is a 
handicap since it increases the power required for 
swinging the machine and must necessarily be counter- 





MODERN DRAG-SHOVEL BOOM 








balanced by extra deadweight at the rear. Unless 
power is increased to provide for the additional swinging 
loads, sluggish operation will result. Theoretically, 
a tubular section would be the best to deal with many 
of the stresses to which a boom is subjected, but practi- 
cal difficulties prevent the use of such a section, although 
designs have been evolved embodying tubular con- 
struction, largely as a result of the adoption of welding. 
The welded box section, however, represents the sim- 
plest practical method of combining strength with 
lightness. The major torsional loads in a boom are 
set up by the dipper and dipper handle during the 
acceleration and deceleration periods of each swinging 
cycle. These loads are transmitted to the boom at 
the shipper shaft and resisted at the boom foot. The 
major torsional loads occur, therefore, in that portion 
of the boom between the shipper shaft and the boom 
foot. Above the shipper shaft torsional loads are 
negligible, and this section of the boom has only to 
withstand the compression and bending loads, and the 
author’s firm has designed a boom having a box 
section from the shipper shaft to the boom foot only, 
the upper section consisting merely of side members 
to take compression and bending. Weight is thus 
saved in the upper section of the boom, and the saving 
has thus considerable value either in reducing power 
required for swinging, or increasing swing speed for a 
given power. An interesting example of a boom of 
similar construction, but applied to a machine of a 
very much larger size, 33 cubic yards dipper capacity, 
is illustrated in Fig.32. In this instance that section 
of the boom from the shipper shaft to the boom head 





consists merely of two light struts. All torsional 


loads are transmitted directly from where they originate 
in digging and in swinging by independent ropes 
or structural struts to the A-frame and revolving 
frame. 

The dipper handle or; bucket arm has undergone 
many changes in the period under review. At its 
commencement the only successful dipper handle 
was of oak flitched with steel plates. Many attempts 
were made with mild-steel riveted construction, but 
generally speaking, these failed due to rivets coming 
loose or plates and sections cracking. With the 
development of electric welding, the all-steel dipper 
handle was again revived, and has been quite successful. 
The welded dipper handle is generally of box section. 
Steel tube used for dipper handles is understood to 
give very good serviee. In the case of the very large 
machine already mentioned, a single tubular dipper 
handle is used, but this is made from plates rolled to 
shape and welded. Before the welded dipper handle 
was generally adopted, considerable difficulty was 
experi in holding the racks rigidly to the handle, 
but this has been overcome now by welding them in 
position. At first sight it might not be thought good 
practice to weld in position a wearing part such as a 
rack, but it is found to be quite an easy matter to 
chip out the welding holding the rack, and with the 
more extensive use of portable welding plant the replace- 
ment does not offer any difficulty. The wooden dipper 
handle, however, has not entirely gone out of use, 
and many excellent machines are made to-day embody- 
ing this construction. 

An important development during the last few years 
for large machines is the balanced hoist. Part of 
the dead counterweight on the machine is placed 
in a movable counterweight box, wh«re it becomes 
live» counterweight, and) is connected by rope to 
the dipper. When the dipper is lowered the weight 
is raised, and when digging starts the descending 
weight counterbalances the dipper to such an extent 
that practically all the power of the hoist motor is 
available for digging. Typical figures are given in the 
Table below to illustrate the saving in power effected by 
the use of the balanced hoist. Apart from the saving 
in power the balanced hoist makes possible faster 
stopping of the dipper in the pit and faster operation 
of the dipper in the bank. The counterweight = 
balances the hoist rope so that there is no slack in the 
hoist line at any time, and whipping is eliminated. 
The balanced hoist permits the use of dippers of greater 
capacity, operating at higher speeds, without any 
increase in the size of electrical equipment, as compared 
with machines without a balanced hoist. 

Saving in Power with Balanced Hoist. 











| 
Lowering empty 
| Hoteting ae dig- | dipper (regenera- 
ging (motoring), ting), motor 
motor pulling. | holding back. 
With |Without With |Without 
balanced] balanced) halanced} balanced 
\ | hoist. hoist. hoist. hoist. 
- He ~ oo 
Total rope pull required, 
Ib. ab o .-| 200,000 | 200,000 60,000 60,000 
Pull —— by counter- 
weight, Ib. > ..| 45,000 _ 45,000 — 
Pull to be supplied by 
motor, lb. on ..| 155,000 | 200,000 15,000 | 60,000 














One of the major requirements in dragline operation 
is long reach, hence dragline booms have always been 
of comparatively light weight and are usually of the 
lattice box type, that is, four corner angles with cross 
bracing. Since this equipment was introduced, the 
form of boom has, generally speaking, remained the 
same, although welding is superseding riveted con- 
struction with the object of saving weight. This 
saving may not amount to much, but considered as a 
moment about the centre line of the machine it becomes 
important, and enables either larger buckets to be used 
at the same radius, or a greater radius to be obtained 
with equal bucket size. Aluminium alloys have also 
been used for dragline boom construction with a 
view to a still greater saving in weight than is possible 
with the welded steel construction, although it is 
debatable whether the small advantage resulting 
from this additional saving justifies the relatively 
large difference in cost. Full advantage cannot be 
taken of aluminium alloy because it cannot be welded. 
With the introduction of welded steel dragline booms, 
steps were taken wherever possible to reduce the 
weight of the boom head fittings. As compared with 
riveted booms, welded construction allows the working 
load to be increased by approximately 15 per cent., or 
allows the radius for the same working load to be 
increased by about 8 per cent. These figures are, of 
course, approximate only; they would naturally 
vary with different designs. An important fact, 
however, is that the advantage of the welded construc- 





tion assumes importance only on comparatively long 
booms ; on, say, a 30-ft. boom an increase of 8 per 
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SKIMMER BOOM 
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cent. in the radius is so small as to be almost of no 
account. 


Drag-shovel and skimmer booms have been developed | of the shovel boom to form a short boom for occasional | construction, and aluminium alloys. 


since Messrs. Livens and Barnes read their paper. 
The guiding principles in design are the same as those 
for shovel booms, except that the stresses imposed by 
digging are somewhat different, hence the desirability 
of the box girder construction applies here also. Since 


the drag-shovel dipper handle is pivoted at the boom | 


head, torsional loading is applied throughout the full 
length of a drag-shovel boom as against the lower section 
only of ashovel boom. A typical example of a modern 
drag shovel boom is illustrated in Fig. 34. It is 
possible in many designs to utilise the drag-shovel 
boom for skimmer service 
shovel dipper handle is detached from the head of the 
boom, and the boom-head sheaves for skimmer service 
are fitted. This is a very simple operation, as the 
boom head is designed in the first place to facilitate a 
quick change-over.. The boom is also provided with 
runners to form a track for the skimmer-dipper rollers. 
An example of a modern skimmer boom is given in 
Fig. 36. Both drag shovel anc. skimmer are primarily 
contractors’ equipments and a dipper capacity of 1 cub. 
yard is about the limit in size for which any real demand 
exists, and the major part of the demand is confined 
to sizes of § cub. yard and less. 

With the object of providing convertibility at low 
cost, several designs have been introduced which 
employ a common boom, not only for skimmer and 
drag-shovel service, but also for shovel service, and one 
particular machine of j-cub. yard capacity is made with 
a front-end equipment having not only a common boom 
for the three services mentioned, but also a common 
dipper. Furthermore, the shovel dipper handle is 
utilised for drag-shovel service. On this multi-purpose 


equipment, various small details such as sheaves, pins, 
&c., are used throughout whether the machine is to be 








In such cases the drag- | 





employed as shovel, drag shovel, or skimmer. 
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DraGumeé Bucket with Box Arcu. 


Fie. 42. 


, An interesting feature of this dipper is the division 
| plate, the function of which is to break down large 
pieces of material to such a size as will pass through a 
| receiving hopper. A combination of cast-steel and 
| welded construction is also made. 

| Dragline-bucket construction has been influenced 
by the demand for large working radii, necessitating 


dipper handle may also be attached rigidly to the head | reduction in weight by the use of alloy steels, welded 


| . 
crane service. 

The American term “dipper” for shovel bucket 
is now used widely. In the past ten or fifteen years 


important changes have been made in shovel dippers, 


| both in the materials used in their construction and | 


in their shape. Tooth design has also been modified. 
| Progress has been made from the mild-steel riveted 
| construction to the all-cast type, the combination 
| of steel castings and welded construction, the all-welded 
| high-tensile steel construction, and the combination 
| of steel and aluminium alloy. The all-cast dipper was 
evolved mainly to meet the requirements of the quarry- 
ing industry for rock loading. Such a dipper of the 
latest type is composed of two heavy steel castings, 
the front one being of manganese steel. The teeth 
are inserted in sockets cast integral with the lip, and 
are reversible. The inserted-tooth construction not 
only ensures rigid attachment with easy removal, 
but at the same time considerable strength is imparted 
to the front casting by the integral socket formation. 
The curved door of the dipper is designed to reduce 
the clearance required for the swing back of the open 
door. 

An alternative and older type of quarry dipper 
embodies the Vanderhoef front having teeth extending 
an equal length inside and outside the dipper front 
casting so that the complete tooth, like the inserted 
tooth, is reversible. The general tendency nowadays 
is to make quarry-shovel dippers with wide mouths 
to provide for easy filling in a rock pile, and com- 
paratively shallow, to reduce the shock on the door 
caused by rock falling from the teeth, and to permit 
free dumping. An all-welded dipper is illustrated in 
Fig. 40. This dipper is of 12-cub. yard capacity and is 





constructed entirely of high-tensile alloy steel plates. 





Lighter weight 
| has also been secured by the adoption of the box 
section bucket arch as opposed to the flat plate arch 
generally used some time ago. This is illustrated in 
Fig. 42. The body of this particular b :cket is welded 
instead of being riveted as formerly. The digging lip 
| of the bucket is a rolled steel plate to which the tooth 
| bases are bolted, while the teeth themselves are of 
manganese steel with renewable points. Inserted 
teeth similar to those illustrated for shovel dippers 
are also being used for dragline buckets, particularly 
those for heavy duty. Such buckets are now being 
constructed almost entirely of steel castings, so that 
even for heavy duty it is now possible to obtain buckets 
of far greater strength than hitherto, yet comparing 
very favourably from the point of view of weight. 
It is now common practice to provide extended sides 
and an extended back for buckets which are to work 
under water in free-running material, and these offset 
the losses due to spilling. 

The design of drag-shovel and skimmer buckets has 
followed that of shovel buckets of smaller sizes, the 
main development being in the use of welded construc- 
tion, but a new type of drag-shovel bucket has been 
designed specially for cutting very narrow trenches. 
This bucket is virtually a combination of bucket and 
handle, and is erevided with a positive means of eject- 
ing the material. Such buckets have been developed 
for cutting trenches up to about 18 in. wide. There 
is a tendency for sticky material to lodge in the interior, 
which makes an ejecting device essential. The method 
of ejection which has been adopted is shown in Fig. 43. 
The ejector flap is connected to the drag-shovel boom 
so that by altering the position of the bucket relative 
to the boom, as in dumping, the ejector flap is pulled 
to the mouth of the bucket. 
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THE THORPE GENERATING STATION | norm yet _ taken over, thus al the | pot ge! —— ee ry yo 
| total area served up to 725 square miles. t may | shortly afterwards, and in 1929 and 1932 a 12,500- 

OF THE NORWICH CORPORATION. | be added that Bast Solhaen which has its own | kW set and a 15,000-kW set, respectively, were 
Norwicu takes a position among the early cities | distribution powers, is wholly within the Norwich ! added. All this plant was supplied from eight boilers 
in the United Kingdom to possess a public supply | boundary, and is supplied in bulk by the Corpora- | with a total capacity of 445,000 Ib. of steam per hour 
of electricity. This was inaugurated in 1893 by the | tion. at a pressure of 250 lb. per square inch and a 
Norwich Electricity Company, whose area originally! Originally electricity was supplied on the three- | temperature of 650 deg. F. The increased load in 
covered the city only. This area was extended in| wire direct-current system at 110/220 volts from} the East England Area, for which Thorpe is a base- 
1898 to 40 square miles by the inclusion of a number!a station in Duke-street, which had a capacity load station, has rendered still further extensions 
of adjacent parishes. In 1902 the undertaking! of 180 kW. This pressure was subsequently raised | necessary, and these were formally inaugurated by 
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, the Lord Mayor of Norwich (Councillor C. Watling) 
jon Thursday, March 10. These extensions are 
interesting from the fact that an attempt has been 
made to obtain improved efficiency by raising the 
steam pressure to 675 lb. per square inch and the 
temperature to 875 deg. F. The new boilers have 
also been equipped with automatic control, the 
| motors driving the feed pumps and circulating 
pumps are supplied with three-phase current at 
3-3 kV, instead of at 400 volts, and the rupturing 
capacity of the switchgear, which operites at 
6°6 kV, has been increased to 1,000,000 kVA. To 
avoid overstress, the old switchgear is connected to 
| the new through current limiting reactors. 

Turning to these extensions in more detail, the 
general layout of the station will be clear from the 
site plan given in Fig. 1. The foundations for the 
buildings, boilers and chimney, the arr»ngement of 
which is shown in Figs. 3 and 5, on Plate XV 
end p> ge 258, were obtained by sinking reinforced 
concrete pressure piles. These were cast in situ, 
for which purpose a hole of about | ft. in 
diameter was bored to an average depth of 27 ft. 
into the underlying chalk bed. The reinforcing 
bars were then inserted and the hole was filled 
with concrete under pressure. Of the 350 piles 
sunk in this way, 72 were employed for supporting 
the concrete chimney, and these were provided 
with a heavily reinforced concrete cap to support 
the stress of 2,170 tons due to the weight of the 
structure and the wind pressure. This work was 
carried out by the Piling and Construction Com- 
pany, Limited, 7, Norfolk-street, Strand, London, 
W.C.2. 

The chimney itself was constructed by Messrs. 
Tileman and Company, Limited, 22, Carlisle-place, 
London, 8.W.1, and is 235 ft. high, the internal 
was purchased by the Corporation, and in 1926 | to 220/440 volts, and in 1913 three-phase generation | diameter at the top being 15 ft. and the thickness 
370 square miles more were added. The area of | at 50 cycles was adopted. All new consumers are/at the bottom and top of the circular section 
supply was still further extended in 1930 by the |now supplied from the latter system. In time, | being 10 in. and 5 in., respectively. The flue gases 
addition of 290 square miles. This included the | the Duke-street station was extended to the limit|enter through steel ducts which project through 
district round the market town of Reepham,|of its capacity, and a new site was secured at|the roof of the boiler house and the base of the 
which was selected by the Electricity Commis-| Thorpe, a little over a mile from the centre of | chimney below this level is used as a transformer 
sioners for development as a Rural Area. In the| the city, where a station containing two 5,600-kW | chamber and switch room. The new buildings, which 
same year the undertaking of the Brundall and | generating sets was erected in 1926.* A third | are of steel framework type, were erected by Messrs. 
District Service Company was acquired, while in| . Dawnays, Limited, Battersea, London, S.W.11. 
1933 the parishes of Matlask, Thurg rton and * See ENGINEERING, vol. exxii, page 576 (1926). Messrs. Pierson and Company, Limited, and Messrs. 














Fie. 2. ASH-HANDLING PLANT. 
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of 3g in. Firing is effected by twin-type, Class L 
stokers, which were supplied by Messrs. Inter- 
national Combustion, Limited, Derby. The grate 
area per boiler is 324 sq. ft. The combustion cham- 
ber has a volume of 3,900 cub. ft. and is provided 
with Bailey walls at the sides and front, thus adding 
753 sq. ft. to the heating surface. At the rear is a 
refractory suspended arch. The diameter of the 
cooling tubes is 3} in. An interesting feature is 
the grit re-firing equipment, which projects the 
fine combustible grit from the rear hoppers back 
into the hot zone of the combustion chamber by 
means of a blast from an auxiliary fan. The 
superheaters are of the Stirling multi-loop design 
and consist of solid-drawn headers 93 in. in diameter 
and 1 in thick, and tubes with a diameter of 1 in. 
and 0-192 in. thick. As will be seen from Fig. 4, 
they are divided into primary and secondary portions 
with an attemperator between them. This attem- 
perator is cooled by water in the main circulation 
of the boilers, while control is effected by a butterfly 
by-pass valve, which is regulated by a Kent con- 
troller to maintain the final steam temperature of 
875 deg. F. between one-half and maximum loads. 
The economisers are of the Foster steaming type, 
and were supplied by Messrs. E. Green and Son, 
Limited, Wakefield. 





The tubes, which are of steel ! 


BorLeR INSTRUMENT PANELS AND RECEIVER CONTROL PANEL. 





BorLeER MASTER-CONTROL PANEL. 


| with cast-iron gilled sleeves shrunk on,are 19 ft. 4} in. 


long and 1§ in. internal diameter. The heating 
surface is 12,312 sq. ft. 

Above each economiser is a Howden-Ljungstrom 
air heater of the vertical shaft type, with a heating 
surface of 12,900 sq. ft. This heating surface is 
provided by steel plates which revolve through 
the gas and air streams at a speed of about 4 r.p.m. 
As a result of this system, local under cooling of 
the heating surface is avoided so that corrosion 
and fouling are substantially eliminated. The 
draught equipment is installed 55 ft. above the 
firing floor. It consists of one forced-draught 
and one induced-draught fan for each boiler, the 
latter having a grit catcher in the inlet scroll. 
The forced-draught fans are of the single inlet 
Howden-Turbovane type, and each has an output 
of 43,000 cub. ft. per minute against 5 in. water gauge 
at 80 deg. F. They are driven by 60/30 brake horse- 
power two-speed motors running at 970/725 r.p.m., 
which were supplied by Messrs. Laurence, Scott 
and Electromotors, Limited, Norwich. These motors 
are arranged for starting by means of remote-con- 
trolled contactor starters, which are manufactured 
by Messrs. Brookhirst Switchgear, Limited, Chester. 
The induced-draught fans are of the double inlet 
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designed to handle 66,500 cub. ft. of gas per minute 

at 7 in. water gauge. The blades are of the radial- 
tip self-cleaning type, the impeller diameter being 
| 53}in. Before entering the impellers the gases pass 
| through scroll-type dust collectors, which extract 
| the grit thrown down by centrifugal action, while 
secondary vortex collectors separate the dust from 
the gases. These collectors have been designed 
to satisfy the Electricity Commissioners’ recommen- 
dations that the concentration in the gases leaving 
the chimney shall not exceed 0-4 grains per cubic 
foot, of which not more than 0-15 grains shall 
be greater than 20 microns in diameter. The fans 
| are driven by two-speed 165/73-h.p. motors, running 
jat 970/725 r.p.m., which are also provided with 
direct-on starting. In addition, there are two 
| Howden secondary air fans for each boiler, each 
| with a capacity of 6,500 cub. ft. per minute, 
|driven by a 13-brake horse-power motor at 1,440 
r.p.m. Both the forced and induced draught fans 
|are fitted with movable vanes in the inlet for the 
regulation of the output; the latter discharge into 
the brick-lined reinforced-concrete chimney men- 
tioned above. A view of the fan floor appears in 
Fig. 9, page 270. 

A special feature of the boiler plant at Thorpe is 
the fully automatic control and metering equipment, 
which was installed by Messrs. George Kent, Limited, 
Luton. -The instruments relating to each boiler 
are mounted on a panel on the firing floor, a view 
of the installation is given in Fig. 6, and permanent 
records of the variation in the rate of flow and 
temperature of the water and steam from each 
boiler are obtained from diagram recorders and 
counters which are fixed to a master panel in a 
separate recorder room. The panel installed for 
this purpose is illustrated in Fig. 7, which is repro- 
| duced by courtesy of Messrs. Nobel Chemical 
Finishes, Limited. The instruments on the firing 
aisle-panels include a seven-panel draught gauge, 
| steam and feed-water flow indicators, superheater 
| temperature and pressure gauges and temperature 
| indicators for various points in the boiler, which 
| are selected by a rotary switch. A smoke indicator 
| is also fitted. The control apparatus on the same 
| panels includes push buttons and ammeters for the 
|fah motors, together with “ raise” and “ lower ” 
switches for these fans and for the stoker and super- 
| heater-control equipment. The fan vanes and 
| attemperator valve can be controlled manually by 
handwheels on the front skirt of each panel. 

A full description of the Kent system of auto- 
matic boiler control has already been given in 
ENGINEERING.* It may be recalled, however, that 
it employs electrical impulses to alter the position 
of the damper vanes on the induced-draught fans, 
as the steam pressure varies owing to the changes 
in load. The controller regulating this function, 
assesses the rate of change of pressure as well as 
the deviation of that pressure from the mean value. 
The arrangement climinates the possibility of 
hunting. A separate, but similar, control acts on 
the forced-draught fan vanes so as to preserve 
balanced-draught conditions in the combustion 
chamber. The fuel supply is governed by varying 
the speed of the stoker motors. The signals, which 
are sent out by the controller when the ratio of fuel 
to air as measured by the controller deviates from 
the most efficient value, are picked up by a small 
motor, which is mechanically connected to the 
brush arm of the shunt regulators. The two regu- 
lators for the motors of each pair of twin stokers 
are interconnected so that synchronisation is 
obtained. The master controller which controls all 
four boilers is mounted in the boiler-house recorder 
room, but the furnace pressure and fuel/air ratio 
controllers are fixed on panels alongside the boilers 
they govern. In addition to these instruments, 
CO, recorders and the regulators for the stoker 
motors are also mounted on these panels. Each 
boiler is therefore provided with a controller panel 
which governs the operation of the boiler auxiliaries, 
and an instrument panel from which indication of 
various boiler quantities can be obtained. 

Each of the four steam-raising units just described 
has been designed to give a normal output of 
100,000 Ib. of steam per hour at a pressure of 
675 Ib. per square inch and a temperature of 











Howden-Turbovane type, with scroll inlets. Each is 


* See ENGINEERING, vol. cxxxiv, page 148 (1932). 
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875 deg. F. when supplied with feed water at a 
temperature of 310 deg. F. Under these con- 
ditions the temperature of the gases leaving the 
boiler are reduced from 748 deg. F. to 406 deg. F. in 
the economiser and from 406 deg. F. to 240 deg. F. 
in the air heater. The air enters the heater at a 
temperature of 80 deg. F. and leaves it at 279 deg. F. 
The estimated consumption of coal with a calorific 
value of 11,500 B.Th.U. per lb. is 36-7 Ib. per 
square foot of grate per hour, while the CO, at the 
boiler exit is 13-9 per cent. 

The original ash-handling plant, which was of | 
the scraper-conveyor water-submerged type, has 
been replaced by another of larger capacity con- | 
structed by Messrs. Stevensons, Limited, Preston. 
This consists of concrete sluice troughs which run 
under the boilers and discharge into a concrete sump | 
which is filled with water, and will hold 100 tons of 
ashes. The water passes from the sump through 
screens to pumps which deliver water at the rate 
of 1,750 gallons per minute to the far end of the | 
ash troughs under the boilers. This enables a 
continuous flow of water to be used for sluicing the 
ashes into the sump. The sump is spanned by two 
telphers which are provided with grabs for lifting 
the settled ashes and carrying them to two reinforced- 
concrete storage bunkers with a combined capacity 
of 240 tons of dry ashes. The whole length of the 
ash troughs is covered with chequer plates which 
are sealed down with bitumen to render them air 
tight. Hinged sealing plates seal the space between 
the water-line and the top of the trough to stop 
air getting back into the furnace. A view of this 
plant appears in Fig. 2 on page 257. 

(T'o be continued.) 


THE GEOLOGICAL SURVEY. 

SCIENTIFIC institutions founded or maintained by 
the Government, to-day can be counted by the score ; 
the benefits they confer upon industry are incalcul- 
able. They all exist primarily for utilitarian pur- 
poses, but at the same time have a great influence 
on the progress of scientific discovery. The earliest 
of such institutions was the Royal Observatory at 
Greenwich, founded by Charles II, entirely for 
furthering the science of navigation in the interests 
of trade and commerce. The second was the 
Ordnance Survey, founded in 1791, for the purpose 
of accurately mapping the whole kingdom, and the 
third the Geological Survey, which three years 
ago celebrated its centenary. A century ago no 
science attracted more attention than geology, 
when the names of Sedgwick, Lyell, Buckland, 
Von Buch, and Darwin were on everybody’s lips. 
The Geological Society had been inaugurated in 
1807, William Smith, the civil engineer and surveyor, 
had produced his excellent geological map of England | 
and Wales in 1815, and, with the birth of the British | 
Association, in 1831, a platform had been set up| 
from which the pioneers of the science could pro- 
claim to the world the latest discoveries and theories. 
Geology was gaining adherents every day, and it | 
was coming to be realised that the science might well 
be made the handmaid of industry. In 1835, the 
Master General and Board of Ordnance asked Lyell, 
Sedgwick and Buckland for their opinion as to the | 
expediency of combining a geological survey of 
the English counties with the geographical survey 
in progress, and they replied that such an under- | 
taking would not only promote geological science | 
but also be a work of great utility, bearing on 
agriculture, mining, road-making, the formation 
of canals and railways, and other practical concerns. 
Thus supported, the Board of Ordnance gained the 
ear of the Chancellor of the E-:chequer and a grant 
from the Government, and so came into being the 
Geological Survey, the staff of which, thirty years 











later, included a director-general, three directors, |®0 investigation into the influence of such a film | submitted to test. 
four district surveyors, 53 geologists, two palwon-|0n the tendency of iron to corrode under the | was filtered rain water. 
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Flett, 1920-35, to the last of whom fell the task of 





arranging the centenary celebrations, and who, on 


retirement, undertook the compilation of the 
interesting and authentic history recently published 
by the Survey, of the institutions which sprang 
from it. and of the men who have been associated 
with it.* This book also includes a fuil account 
of the opening of the new Museum of Practical 
Geology at South Kensington and of the centenary 
proceedings, to which distinguished geologists came 
from all over the world to pay their tribute to the 
parent of all national geological surveys, and it may 
justly be regarded as the official record of a great 
government undertaking. 

It would be impossible in the space at disposal 
to do justice to the enormous amount of work which 
has been carried out in the field, on the preparation 
of maps, or in the writing of memoirs. To engineers 
concerned with water-supply, coal and metal mining, 
the construction of roads, railways, and embank- 
ments, with drainage schemes and building, the 
information accumulated is of the highest impor- 
tance. The value of the work of the Survey was 
well shown during the war, when shortage of 
materials from overseas led to a search for native 
supplies, resulting in the publication of seven Reports 


|on the Mineral Resources of Great Britain, based 


on the work of expert geologists. The construction 
of camps, training grounds and aerodromes al] led 
to inquiries, and a full geological survey was made 
for the Mid-Scotland Canal. At the end of the war, 
the Survey which had, in turn, been under the 
control of the Ordnance Department, the Science 
and Art Department, and the Board of Education, 
became a section of the Department of Scientific 
and Industrial Research. 

Three of the offshoots of the Survey were the 
| Museum so long housed in Jermyn-street, the Mining 
| Records Office, founded in 1840 and transferred 
| to the Home Office in 1883, and the Royal School of 
| Mines. It was the idea of De la Beche to make the 
| Museum a centre of research and a school of science. 

Known until 1862 as the Metropolitan School of 


Science Applied to Mining and the Arts, and then | 


as the Royal School of Mines, its lecture hall was 
filed over and over again by students and the 
public who assembled to hear Hofmann, Warington 
Smyth, Percy, Edward Forbes, Huxley, Tyndall and 
Playfair, and many other eminent men of the mid- 
Victorian age. The accommodation in Jermyn- 
street proving inadequate, the lecturers in chemistry, 
physics and natural history were transferred to 
South Kensington, but Percy and Warington 
Smyth continued their teaching of mining and 
metallurgy for some years longer in the old building. 
The final break came in 1890, and some years after- 
wards the lecture hall, which had so often resounded 
to the voice of Huxley, disappeared. The Royal 
School of Mines has long ceased to be connected 
with the Museum, but it may be noted that the 
latter was the only government museum in this 
country which has ever had a school of instruction 
attached to it 
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Graphite and Corrosion. 
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iron does this to some extent at high temperatures, 


such protective films never develop at lower tem- 
peratures in the presence of moisture. Indeed, it 


| has long been known that a film of rust, so far from 


offering any protection, increases the rate of corro- 
sion of the iron beneath it. This is the explanation 
of the phenomenon of pitting. It is easy to demon- 
strate that if iron is in contact with any weak elec- 
trolyte, such as aerated water, and the concen- 
tration of dissolved oxygen is higher in one place 
than another, an electric current will flow in such 
direction as to make the iron anodic where the 
oxygen concentration is least. Thus, if iron is 
covered by a film of moist rust, oxygen concentration 
is likely to be highest on the outside, where it is 
in contact with the air, and least underneath, 
where it is in contact with the iron; hence the 
increased rate of rusting. 

There are, however, other aspects of a film 
covering the iron surface. The rusting of iron is a 
highly complex reaction which may conveniently 
be considered in two stages. Firstly, the atom of 
iron must ionise. This means the release of two 
negatively-charged electrons, leaving the ion of 
iron positively charged, thus:—Fe = Fé +- 2. 
This ion of iron is now in a position to combine 
with an appropriate ion in the electrolyte and form 
ferric (or sometimes ferrous) hydroxide. If a 
rod of iron is placed in tap water some of the iron 
enters into the ionic state, leaving the rod negatively 
charged. If the ions are not removed by oxidation, 
a state of equilibrium is quickly reached when the 
atoms becoming ionised are balanced by the ions 
capturing the necessary electrons and becoming 
atoms. The phenomenon is reversible, thus :— 
Fe = Fé + 2e. It will therefore be seen that 
a film may materially influence the rate of corrosion 
of iron, for good or for ill, according to whether 
this equation can take place in one direction more 
readily than in the other. Consider an ion on the 
surface of the metal, which is about to escape 
preparatory to oxidation. If the film is porous, 
the ion will have to find its way through the pores, 
and will meet with more or less resistance according 
to the nature of the pores. If, in addition to being 
freely porous, the film is a non-conductor of electri- 
city, it will oppose the ion capturing the necessary 
electrons to enable it to return to the atomic state. 
Such a film will increase the rate of corrosion, and 
we have an example of this type in rust itself, quite 
apart from oxygen concentration. On the other 
hand, if a film exists which is not very porous and 
is, at the same time, an electric conductor, it will 
offer more resistance to the passage of the ions 
outward, while it will favour the passage of the 
electrons by conducting their electric «charges. 
Such a film would retard corrosion. Graphite 
produced on the surface of metal in the form generally 
known as a graphoid film would appear to fulfil 
these conditions. 





It has been stated that graphite, being cathodic 
| to iron, will favour corrosion, but this is generalising 
on a special case. Doubtless, if separate pieces of 
iron and graphite are situated in a specific manner m 
| contact with an electrolyte, a local cell is produced 
which will result in the corrosion of the iron, but the 
\film formed by the use of colloidal graphite in a 
lubricant is of a different character. It has been 
shown above that an iron rod placed in water 
| will assume a negative potential depending upon 


Ample evidence exists, | the rate at which the ions are removed by oxidation. 


as was shown in the third article of this series, that | Thus the potential affords an index of the rate of 
the development of a suitable film of graphite |oxidation long before any rust is visible. This 
on bearing surfaces results in marked increase in| fact has been utilised in the investigation of the 
efficiency when oil is available, and in freedom from | graphoid surface and has afforded positive results. 
the risk of seizure if the oil film fails. It has been The iron specimen in each case consisted of a length 
shown, however, that in the case of cylinder wear, | of j-in. round mild steel, one end of which was trued. 
corrosion is an important factor, and this suggested | It was the surface of this prepared end which was 


The corrosive agent in each case 
The rod was supported 


tologists, and two naturalists, some of whom were | conditions prevailing in an engine cylinder, where | with its prepared end just over the water level 
it is known that most of the corrosion takes place.| and contact was maintained by surface-tension 
In the course of its first hundred years, the Survey | Some metals, for example, aluminium and copper, | effect, so that only the prepared surface made 


men of the highest scientific reputation. 


had only seven directors-general, Sir Henry Thomas 
De la Beche, 1835-55 ; Sir Roderick Impey Murchi- 


son, 1855-71; Sir Andrew Crombie Ramsay, 
1871-81; Sir Archibald Geikie, 1882-1901 5; we. 
Jethro Justinian Harris Teall, 1901-14; Sir 


Aubrey Strahan, 1914-20; 


and Sir John Smith | 





on exposure to air, form a film of oxide which | contact with the water. 


The vessel containing 


protects the underlying metal from further attack, | the water was connected by means of an agar-KCl 
and the oxidation quickly comes to anend. While | bridge to a vessel containing potassium -chloride 


By Sir John 8. Flett. London : -M. 


{Price 7s. 6d. net 


of Great Britain. 
Stationery Office. 





* The First Hundred Years of the Geological — 


|solution into which was immersed the capillary 
‘end of a calomel electrode. The potential between 
the latter and the iron rod was measured on a poten- 
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tiometer which was sensitive to half a millivolt. | type were made, in some of which the duration was 


In all such tests the potential is measured at 


| extended to over 800 hours during which time the 


intervals over a period of from 50 to 150 hours. | temperature was maintained at 110 deg. F. In all 


During the first hour or two there may be a certain 
amount of irregularity, due probably to variations 
in oxygen concentration; and after these have settled 
down it is important that there is no disturbance 
during the test or the sequence of the readings will 


be destroyed. The removal of the iron rod and | 


its immediate replacement would, for example, 
have the most astonishing effect on the record, 
and while the readings would, in time, settle down 
again to something in the neighbourhood of the 
old level, the continuity of the graph would be 
unreliable. 

Fig. 14 shows a typical record of such a test. 
The iron rod in this case had had its test surface 
prepared by thoroughly cleaning with an abrasive 
and finally polishing on nearly smooth emery paper. 
It will be seen that the fluctuations were rather 
violent during the first few hours, but the readings 


then showed a steady rise in negative potential, | 


that is, the iron was becoming more anodic and 
the rate of corrosion was increasing, until at about 
60 hours the maximum was reached and the rate 
remained more or less constant. Apart from the 
early fluctuations, this graph is typical of many 
which have been obtained. Fig. 15 shows this 
graph again, on a smaller scale and with the early 
fluctuations smoothed out, with the lower graph 
which was obtained from a piece of similar iron 
cut from the same rod and having its test surface 
prepared in the same way, except that the rod was 
finally held in the chuck of a lathe and its rotating 
end pressed against a hard surface held in the tool 
post and lubricated with colloidal graphite. The 
end was afterwards cleansed of any surplus and 
the graphoid film, which friction tests indicate is 
formed under such conditions, was quite invisible, 
yet its presence is indicated by a lower anodic 
condition of the iron, indicating a reduced tendency 
to corrode. In a long series of tests made with the 
object of confirming this result, the graphoid 
surface was produced by colloidal graphite in a 
variety of media. For example, “ Oildag” was 
used and the comparison rod was run-in with 
normal lubricating oil, both rods being subse- 
quently washed in petroleum ether to remove the 
oil film. In the tests illustrated in Fig. 15, no oil 
was used on either rod, the graphoid film being 
produced by ‘“ Aquadag,” which is a water sus- 
pension. It is not suggested that this graphoid 
film is a complete corrosion inhibitor, but these 
results clearly show that the anodic condition of 
the iron is quite definitely reduced by its presence, 
and this fact, taken in conjunction with the reduced 
friction afforded, makes a not inconsiderable contri- 
bution towards a solution of the problem of cylinder 
wear. Electron-diffraction analysis of the film 
produced on the surface of a bearing by the use of 
colloidal graphite in the lubricant has shown that 
the crystals of graphite are not in haphazard distri- 
bution, but are arranged tile-wise, and it is easy 
to see that this arrangement would offer considerable 
resistance to the passage of ions into the electrolyte, 
while the good electrical conductivity of graphite 
would enable the charges on free electrons to pass 
to the metal surface for the conversion of ions into 
atomic form. This would appear to be the explana- 
tion of the phenomenon observed. 

There is just one other aspect of this matter 
which may be mentioned. Over a hundred tests 
have been made on the influence of adding colloidal 
graphite to a liquid corrosive agent. For example, 
steel balls exposed to N/10 H,SO, for 168 hours 
had lost 7-9 mg. of metal per square centimetre of 
surface exposed, yet in an exactly parallel test in 
which 0-2 per cent. of colloidal graphite had been 
added to the acid, only 4-7 mg. per square centi- 
metre was dissolved. With a stronger solution of 
acid over a shorter period the degree of protection | 
was more pronounced. The attack on steel balls 
by a saturated solution of carbon dioxide and also 
by a 10 per cent. solution of commercial glycerine 
was completely inhibited by the presence of 0-2 per 








cent. of colloidal graphite. Certain oils are known 
to attack the type of bearing metal known as lead. | 
bronze. This is especially so with oils which are | 
liable to become acid on oxidation. Tests of this | 





| cases where the medium attacked the metal under 


test to a measureable extent, the presence of 
colloidal graphite reduced the extent of the attack 
to a greater or less degree. 

Although this property always operates in the 
direction of reducing the extent of corrosion it is 
not uniformly effective. For example, the presence 
of colloidal graphite in very dilute acid will reduce 
the attack on steel to a much greater extent than 
in the case of cast iron. It is worthy of note that 
a certain amount of protection is afforded even in 
those cases where the colloidal graphite is visibly 
flocculated. This phenomenon has been verified by 
a very large number of tests covering many types 
of attacking liquid, but a completely satisfactory 
explanation is not easy to develop. Since, however, 
no protection is afforded by non-colloidal graphite 
added to the corrosion agent, it may be assumed 
that the protection observed is due to the charge 

a. Fig. 14. 
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of electricity carried by the colloidal particles. It 
is known that these particles carry a negative 
charge, and since an atom of iron cannot oxidise or 
dissolve until it is ionised, which means the liberation 
of two negatively-charged electrons, it is reasonable 
to suppose that the presence of many negatively- 
charged colloidal particles endowed with Brownian 
movement opposes the disposal of these electrons 
similarly charged. The position may be likened to 
a stationary merchant trying to sell goods in an 
already flooded market controlled by very mobile 
competitors. From the above it will be seen that 
the graphoidal film developed by the use of colloidal 
graphite in lubricating oil or the presence of colloidal 
graphite in an oil or water medium always tends to 
render metallic surfaces less liable to corrosion, 
the amount of protection depending upon the 
circumstances of the case. There is no evidence of 
graphite, in either of the forms named, increasing 
the rate of corrosion. Hence the action of graphite 
employed in this colloidal form is quite distinct 
from that set up by the irregular distribution of 
relatively large crystals, as in some forms of cast 
iron. 

There are many branches of industry in which a 
certain amount of lubrication is called for on 
metallic surfaces which have to operate at tempera- 
tures far too high for the employment of oil. 
Graphite is the obvious lubricant for such conditions, 
but it is useless unless it forms an adhesive film 
on the metal, and while such a film adheres with 
remarkable tenacity once it has been formed, 
certain conditions are necessary before such a film 
is produced. Dry graphite shows no tendency to 
adhere to the surface of many metals, especially 
if the surfaces are smooth. On the other hand, 





colloidal graphite suspended in water, “ Aquadag,” 
may be applied to many surfaces and will, when it 
dries, produce a uniform film of graphite. The one 
essential condition for success is that the water 
suspension should wet the metal surface, and this is 
frequently far from easy. To assist in the wetting 
process and also to increase the adhesion, various 
additions have been made to dilutions of ** Aquadag.”’ 
The following has given a very remarkable degree 
of success: A stock solution is made containing 
1 per cent. gelatine and 0-01 per cent. potassium 
bichromate. For many purposes it is convenient 
to take one part. of this added to one part of 
“ Aquadag”’ and two parts of distilled water. 
Such a mixture would contain: colloidal graphite 
4-5 per cent., gelatine 0-25 per cent. and potassium 
bichromate 0-0025 per cent. This mixture may be 
applied with a soft brush, not only to metals but to 
almost any solid surface, and when dry produces 
a uniform film of quite astonishing tenacity. The 
surface should not, of course, be greasy, but elaborate 
degreasing is quite unnecessary. Upon exposure to 
light or heat the trace of gelatine is oxidised by the 
potassium bichromate and produces an insoluble 
film which is very resistant. As an example, the 
writer prepared a strip of glass simply by rubbing 
with a cloth. It was then given one coat of the 
above mixture with a soft brush and, after drying, 
was boiled in water, removed, and plunged immedi- 
ately into cold water. After drying, the film was 
rubbed vigorously with a soft cloth and showed no 
change beyond burnishing. At no place did the 
film part company with the glass. A similar film 
on glass was soaked in sea-water for five weeks 
without effect. This mixture has proved to have so 
many industrial uses that application for a Patent 
has been made. Among the many successful trials 
the writer has made with it, the following may be 
mentioned :— 

(1) A steel ram was required to operate in molten 
lead and trouble was experienced by the lead 
adhering to the ram. A steel rod was therefore 
treated with one application of this mixture. It was 
made to dip in and out of molten lead while the 
temperature of the latter was raised until the steel 
became red hot. An untreated steel rod acted as 2, 
control. The lead adhered to the latter very badly, 
while it did not do so on the graphited rod. On 
cooling, the graphite film was found to be uninjured. 

(2) Users of electric immersion heaters will be 
familiar with the trouble caused by the deposition 
of “fur” from hard water on the sheaths of these 
heaters, resulting in overheating and injury to the 
element. The writer has found that a film of 
graphite produced by this mixture presents a 
surface to which the “ fur ” will not readily adhere. 

(3) There are many types of machinery used in the 
preparation of foodstuffs where the use of oil as 
a lubricant is open to objections, Graphite films 
produced in this way on the bearing surfaces afford 
adequate lubricant and have not the creeping 
property of oil. 

(4) Knife blades of electric circuit breakers, 
where oil is inadmissible, may be suitably lubricated 
by this film of graphite. 

(5) Such small parts as hinge pins, the lubrication 
of which is apt to be neglected, may be provided 
with lasting lubrication on assembly by one applica- 
tion of this preparation. 

(6) Applied to such substances as glass, mica or 
paper, electrical resistances may readily be made for 
such purposes as wireless components. It may here 
be stated that the slight variation in resistance due 
to changes in the humidity of the atmosphere is due 
to the paper absorbing moisture. It does not occur 
with the film deposited on mica, the film itself 
exhibiting no hygroscopic properties. 

(7) An application of this material on such 
substances as wood or plastics of the bakelite type 
produces a surface sufficiently electrically conducting 
to be electro-plated. It has to be remembered, 
however, that although the film is a conductor it 
has a much higher resistance than a solid metal 
object, and therefore the object cannot be “‘ flashed ”’ 
with its initial coat of metal. The electro-deposition 
takes place slowly in the early stages, growing 
outwards from the point of contact. 

(8) Bolts and studs exposed to the weather or to 








the corrosive influence of hot flue gases often rust 
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to such an extent that they cannot be removed. | 
lf, however, the surfaces are treated with this 
preparation, no difficulty is experienced. The 
writer has had bolts and nuts exposed to the weather 
for several weeks and others exposed to hot flue 
yases until the controls have rusted up so solid that 
the nuts could not be moved, yet in both cases 
those which had had a coat of this graphite pre- 
paration applied to the threads came apart without 
effort. 

Many other cases might be quoted, but perhaps 
enough has been said to illustrate the varied 
application of a tenacious film which is readily 
applied to almost any solid surface and which is, 
at the same time, an efficient lubricant over a very 
large range of temperature, a relatively good 
conductor of electricity and heat, has anti-corrosive 
properties, is chemically inert, has a high “ black 
body’ factor, and exhibits no vapour-tension 
effects 








THE DRUMMOND 
AIR-CONDITIONING PLANT. 


\pvart from its beneficial effect on human beings in 
these days of smoke-polluted atmosphere, the impor 
tance of a supply of air free from microscopic dust and 
of a uniform temperature and hygrometric state is 
recognised in many industrial processes. In such 
processes a prime consideration of the air-conditioning 
plant is that it shall be reliable and of simple con- 
struction as the manufacturing plants themselves are 
often sufliciently complex to be expensive and to 
absorb all the attention that can be economically pro- 
vided. The short account here given of a specific 
installation of the Drummond Washer Filter will 
enable its claims to possess the qualities just referred 
to to be assessed. This installation serves one of the 
departments of Messrs. Hunt Partners, Limited, 
Theydon-road, London, E.5, cardboard-box manu 
facturers, and was supplied and erected by Messrs. 
Drummond Patents (Holdings), Limited, lla, Hart 
street, London, W.C.1. It is illustrated in Figs. 1 to 
9, on this and the opposite pages. The external 
appearance will be gathered from Fig. 2, but the 
principle of operation is best understood from the 
general arrangement diagram given in Fig. 1. 

The apparatus, apart from the control gear, consists 
of three main units arranged in series, viz., a washer 
filter, a motor-driven centrifugal fan, and a gas-fired 
heater. It has a throughput air capacity of 1,800 
cub. ft. per minute, the premises treated having an 
air displacement of 25,000 cub. ft. It will be seen 
from Fig. 1 that the inlet trunking has two sources 
of supply, that on the left being from the atmosphere 
and that on the right being from the air-conditioned 
room. Both sources can be controlled by butterfly 
valves, and the proportion of the two supplies can be 
vijusted in accordance with seasonal requirements. 
In addition, there is a branch pipe from the outlet side 
of the air heater to the inlet trunking. The washer, 
seen to the left in Fig. 1 and to the right in Fig. 2, 
consists of two airtight chambers one above the other, 
each being divided by a curved baffle extending from 
the casing top to about halfway down. The tanks 
contain water, the level of which is flush with the 
bottom edge of the baffle when the fan is not working. 
When the apparatus is operating, however, the vacuum 
created by the fan causes the level on the air-inlet 
side of the baffle to sink and that behind the baffle | 
to rise. The junction of the two levels takes the form 
of a standing wave, the crest of which is whipped into 
a spray by the rush of the induced air. 

A very narrow slot exists between the edge of the 
baffle and the depression in front of the standing wave, 
and the air is thus first carried over the surface of 
the water before it passes through the spray from 
the crest. This spray, though dense, is not, however, 
finely atomised, and is, in consequence, readily inter- 
cepted by the inclined corrugated baffles seen near the 
exits of the tanks in Fig. 1. No suspended water, | 
therefore, is carried into the heater, the humidifying 
action being due only to water vapour, liberated under | 
the fan vacuum. The arrest of the dust in the air is 
the result of a combination of physical forces of wire- 
drawing, shock cooling, and a sudden change of direc- 
tion. The resultant spray, while assisting in further 
washing due to scrubbing effect in the primary sections 
of the corrugated baffles, is the medium by which 
increased humidity is obtained. The intercepted dust 
precipitates on the bottom of the washer chambers, 
and, owing to a circulatory movement of the water, 
accumulates at the back end of the chambers, as 
indicated in the illustration. The dust is drawn off 
once a week by means of the cocks seen in Fig. 2, 
the smaller cock to the right of them being on the 
fresh-water supply, which is controlled by automatic 
internal ball cocks to maintain the desired level. The 
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The fan is of the single-inlet type direct-driven by a 
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| circular windows enable the conditions at the edge of | constant-speed alternating-current motor o 
at the back, and therefore not visible in Fig. 2. It is 
mounted on sound-absorbing pads. 
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seen in this illustration connects the fan inlet and ; delivery. 


discharge, the by-pass thus formed, which has a 
regulating valve, serving to vary the volume of air 
passed to the heater, thus obviating the necessity for 
a variable-speed fan, while any oscillations that may 
be set up by periodicity of the fan are damped out. 
The heater is fired with coal gas, and in winter con- 
sumes approximately one therm per hour. The heat 
interchanger contains a number of waved passages 
for the air, the resistance of which is low. For summer 
working the heater by-pass is opened altogether, and 


the resistance cut out by the external rectangular | in the heated-air return by-pass controls the tempera- 


trunk seen in front of the upper part of the heater 
in Fig. 2. The white duct leading from this and from 


the heater is the conditioned-air delivery duct to| recorded on the drum-type instrument at the right of 


the enclosure. This runs across an intervening space 
and then for nearly the full length of the room, being 
suspended from the roof trusses. The rectangular 
cross-section is retained throughout, and the air is 
discharged at three points on the underside. A 
decrease in cross-section towards the end, and regula- 
ting valves, ensure all the openings getting equal 
amounts of air, and a streamlined diffuser silencer at 
the openings gives a fan-wise and gentle distribution 
of the air. The return duct, which joins that con- 


AUXILIARY WASHER ON CHROMIUM-PLATING MACHINE. 
































Fie. 7. 


veying the external air to 
the fan, draws from one 
end of the enclosure. 

The nature of the auto- 
matic-control gear will be 
evident from Fig. 1, while 





a view of the control 
instruments, which are 
situated in the air-con- 


ditioned room, is given in 
Fig. 4. The apparatus in 
the centre of the latter 
illustration is a thermostat 
operating a diaphragm 
governor on the gas inlet 
to the heater burners by 
a by-passing device which 
is actuated by a bellows 
element. The connection 
seen to the left of the 
heater in Fig. 1 is a 
regulating device depend- 
ing, not on the room 
temperature, but on the 
pressure of the fan 
Should this pressure fall below a pre-de- 
| termined limit the gas is cut off altogether. Auto- 
matic control of humidity is effected by the regulation 
of a butterfly valve in the return-air duct on the 
outlet side of the heater to the washer-inlet duct. 
The valve is operated by a small electric motor, the 
current for which is controlled by a mercury-switch 
relay, which in turn is controlled by the instrument 
seen at the left of Fig. 4. This is a humidostat, the 
actuating elements of which embody strands of human 











hair. The opening and closing of the butterfly valve 


ture at the washer inlet and so affects the degree of 
humidity. Both temperature and humidity are 


Fig. 4, the temperature curve being the upper one. 
A typical chart of a week’s working is reproduced in 
Fig. 3. It will be noticed that the temperature 
reading during the working part of a day is constant, 
viz., 70 deg. F. The portions of the humidity curve 
for the same hours are also remarkably steady, the 
range of variation, taking the whole week’s a 
being only between 52 per cent. and 54 per cent. The 
irregular portions of both curves are, of course, the 
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when the conditioning plant is shut down and the 
temperature depends upon a steam-heating circuit 
situated in the roof trusses. The temperature extremes 
for the non-working periods are 49 deg. F. and 53 deg. F. 
The steam is not used while the air-conditioning plant 
is at work. It may be mentioned here that if it is 
found necessary during hot summer weather, the air 
will be suitably conditioned by the installation of a 
small refrigerator unit with circulating pipes fitted 
below the water level in the washer and controlled 
in the same manner as for winter conditions. 

Apart from the very precise regulation of the tem- 
perature and humidity, the installation is notable for 
the high filtration efficiency obtained, all air-borne 
dust down to 0-2 micron particle size (5 Jj5, mm.) 
being intercepted and removed. This was checked by 
exposing microscope slides to the atmosphere of the 
room under working conditions at three selected posi- 
tions before and after the installation of the plant. 
Four of these slides are reproduced in Figs, 5 to 8, 
above, and show very well the improvement obtained. 
The slides of Figs. 5 and 6 were taken at one end of 
the room and those of Figs. 7 and 8 at the other, those 
exposed in the centre of the room being omitted from 
considerations of space. The unusual appearance of 
the slide of Fig. 7 is due to chromic-acid bubbles which 
were found to be suspended in the air in the vicinity of 
a chromium-plating machine situated in one corner 
of the room. In order to remove this deleterious 
suspended moisture it was decided to fit the machine 
with a hood, which is shown in a partly raised 
position in Fig. 9. The hood is connected by a 
circular duct to the small Drummond washer seen in 
the top left-hand corner of the illustration. The 
washer is generally similar in construction to that 
of the air-conditioning plant proper and has its own 
motor-driven exhausting fan. The water, however, is 
kept in an alkaline condition, and the washed air, which 
is free from the acid, is discharged outside the building. 
The fitting of this subsidiary washer, which was, 
of course, only necessitated by the special conditions 
obtaining, illustrates the adaptability of the Drummond 
washer for other purposes than that of air-conditioning. 
It may be used, for example, for cleaning gases, for 
the recovery of valuable deposits in certain chemical 
works, and for the extraction of dust and sulphur from 
flue gases. As the apparatus is in itself a form of 
refrigerator, using water as a medium, its efficiency 
as a water cooler is very high in comparison with the 





conditions obtaining during the night and week-end, 





small space it occupies. 
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LETTERS TO THE EDITOR. | 





MAGNESIUM ALLOYS FOR AIR- 
SCREW BLADES. 


To THe Eprror or ENGINEERING. 

Sm,—There are many reasons for questioning the 
aceuracy of the statement concerning the fire risk 
with metal airscrew blades having a high magnesium 
content, contained in the article on “‘ The Engineering 
Outlook " in your issue of January 21, page 70, ante. 

It is quite well known that an airscrew blade of 
magnesium alloy may be heated locally with a blow- 
lamp flame without any risk of the blade catching 
fire. We have performed this test quite recently, 
heating the blade at a point near its edge for half an 
hour, not only with a blow lamp but with a good fire 
of magnesium-alloy chips kept in a continuously 
burning state by the addition of fresh chips and constant 
stirring with a rod. The locally heated portion of the 
blade, even after this treatment, did not show the 
results of burning, and in fact it was possible, imme- 
diately after the blade was withdrawn from the fire, 


to dab the hand on the heated portion without the | 


least discomfort. At a distance of 9 in. to 1 ft. from 
the heated portion the blade was merely warm. This 
is due to the high heat conductivity of the metal which, 
expressed in c.g.s. units, is 0-22. It is true that small 
thin chips ef the alloy can be fired relatively easily, 
but to fire a mass as large as an airscrew blade by local 
heating in this way is a proven impossibility. 

Even if it is assumed that a bullet hitting an air- 
serew blade causes a chip or chips to be broken off 
and the heat generated (by friction or otherwise) 
at the moment of impact is sufficient to ignite them 
in spite of the high air draught, and the resulting 
flaming chips stay on the blade (which may be rotating 
at anything up to 2,500 r.p.m.), then in view of our 
tests we fail to understand how such a small source 
of heat can possibly fire the blade after the impact. 
We are of the opinion that the very high air draught. 


although it ensures an adequate supply of oxygen, | 


will only serve to carry any sparks away from the blade, 
or alternatively, to provide a very rapid cooling of the 
locally heated portion and will thus tend to diminish 
the chances of fire rather than to increase them. 

In contirmation of these views we refer to tests 
which have been carried out in Germany on all types 
of airscrews, and which show conclusively that bullets 
tired at magnesium blades do not result in their ignition. 

Yours faithfully, 
For and on behalf of 
Roto, Arrscrews, Limirep, 
R. STAMMERS, 
General Manager. 
Cheltenham-road, 
Gloucester. 


March 4, 1938. 








A METHOD OF ANALYSIS’ FOR 
TRIALS ON ENGINEERING PLANT. 


To tae Eprror or ENGINEERING. 


Str,—I have read with interest Mr. Walshaw’s 
article, on page 192, of your issue of February 18, 
analysing heat loss in plant, with particular reference 
to the internal-combustion engine. Mr. Walshaw is, 
however, upsetting a well-established principle in 


suggesting the omission of the fh.p. term from the | 


heat balance sheet, and I would venture to oppose his | 


suggestion. 

He evidently grants that a “ positive” balance is | 
generally realised on engines working between half | 
and the allowable overload, but he complains that the | 
“balance of heat account, radiation, and other | 
unmeasured losses", as recommended by the Institu- | 
tion of Civil Engineers for the difference term, is vague. 
His interesting analysis indicates the direction of the | 
unaccounted losses, but his final heat balance is no 
more explanatory of the “ vague " term, since all the | 
items designated by the letters n, a, 6, g, and w appear | 
under one item. | 

In the recognised method cf heat balance, every- | 
thing is included as specified by Mr, Walshaw’s method, 
with the addition of the heat equivalent of the f.h.p. | 
To the user of the indicator diagram for i.h.p. estima- 
tion, the f.h.p. will always be of value in giving some 


ENGINEERING. 


Turning now to the heat balance at lighter loads, by 


the suggested method, the difference term ma as 
| large as 20 per cent., since the percentage of to 
the f.h.p. is greater at lighter loads. By the recog- 


| nised method of balancing, the difference term may be 
negative. No apologetic note is uired for this 
negative term, other than that, at this light load, the 
heat equivalent of the f.h.p. exceeds the radiation and 
other unmeasured losses. The radiation loss is still 
positive despite Mr. Walshaw’s fears, but in the. balance 
the f.h.p. heat predominates, and as such a negative 
heat balance may be realised. 

In the last paragraph Mr. Walshaw’s criticism of 
the existing method of heat balance comes much 
nearer the point, in light of the Internal Combustion 
Engine Group of the Institution of Mechanical Engin- 


indicator cards. Then his suggested balance sheet would 
appear to be desirable, though the indicator diagram will 
always remain an invaluable medium in comparing 
results from different engines at different loads. 
Yours faithfully, 
R. G. Brttamy 
Department of Mechanical Engineering, 
University of Sheffield. 
Feb. 22, 1938. 








THE GIPSY MAJOR AERO ENGINE. 


As a result of operating experience with more than 
2,200 Gipsy Major aero engines, or 6,000 Gipsy engines, 
if all other models be included, Messrs. The de Havil- 
land Aircraft Company, Limited, Hatfield Aerodrome, 
Hertfordshire, were able, a few months ago, to extend 
the recommended period of duty between overhauls 
from 750 hours to 1,000 hours, no intermediate partial 
overhaul being necessary in the latter period. The 
Gipsy Major engine is of the air-cooled four-cylinder 
in line inverted type, with a normal output of 120 h.p. 
|} at 2,100 r.p.m., and it may be pointed out that 1,000 
| hours’ running represents a distance of over 100,000 
miles flown, or anything from two years’ to four years’ 
work in the case of most club aeroplanes. The first 
engine to have completed 1,000 hours’ running under the 
new schedule and in the known and typical conditions 
of an English flying-training school, has recently 
come into the hands of the de Havilland engine service 
department. It has been stripped and examined, and 
we understand that the general condition was found 
to be excellent, the total cost of replacements necessary 
to render the engine fit for another period of 1,000 hours’ 
| running only amounting to a few pounds. 

Micrometer measurements disclosed that no serious 
wear had occurred in any part, most of which showed 
| no wear whatever. The only parts rejected for dimen- 
| sional reasons were two exhaust valves, which were 
| undersize on diameter at the root of the stem due to 
slight scaling, although dimensionally correct in their 
guides ; one other exhaust valve was rejected for a 
minute fault at the seating. All main bearings were 
satisfactory as to size, but two showed hair cracks in 
the white metal round the dowel pins; the big-end 
bearings also showed hair cracks in the white metal 
round the oil holes. One cooling baffle was rejected 
for wear at the hinge and one oil-pipe nipple was 
replaced on account of distortion on the cone flange 
due to over-tightening. One magneto rocker arm, 








|ineluding the bush and the fixed and adjustable 
| platinum points, was discarded for wear and two small 


magento ball bearings were replaced; a 
tickler valve and knob were also renewed. With 
regard to the bearings it is pointed out that the minute 
cracks above mentioned are caused by hydraulic 
pressure and often develop early in life without getting 
noticeably worse. It was considered that the bearings 
would have been quite safe for hundreds of hours’ 
flying, but to fit the engine for another 1,000 hours’ 
running it was thought best to scrap them; these 
remarks also apply to the valves. 

In service a schedule of inspections was observed 
which was practically identical with that recommended 
by the makers. The ground engineers reported that 


| the engine was running well when taken out of service ; 


the conpression was satisfactory, all piston rings 
were free; there was no excess of carbon or sludge, 
and the interior condition generally was good. The 
engine had survived two slight accidents during the 
1,000 hours’ period, one necessitating the renewal of 


eers putting an optimum accuracy of 5 per cent. on | ally 





measure of the mechanical efficiency, and the variation | one of the engine feet and one rocker box, and the other 
of this figure with load. Why, therefore, swallow rendering a new front cover necessary, this small part 
up this item in the difference term of the heat balance ?| having been damaged by the aircraft tipping over 
To those who appreciate Mr. Walshaw’s argument, | °" to Its nose. 
the separate figure can give no alarm, while for the | 
engineer interested in the comparative performance of | 
his plant, the information is of value. A balance sheet |_| BeiTiss Inpustrigs Farr: Exratom.—We regret 
showing an analysis within 3 per cent. or 4 per cent. | that in our account of the exhibits of Messrs. Philips 
of the heat supplied is more reassuring than one giving | “2™8*t#! (Philipe Lamps, Limited), at the British 
pee | mg & 8'VINg | industries Fair, which appeared on page 232 of our 
® balance only within 10 per cent., as will be the case | issue of March 4, the Tempomat time-contro] unit for 
in using the suggested method. | electric welders was wrongly referred to as the Tempostat. 
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2-IN. TANGIC SELF-OPENING 
DIEHEAD. 


Tue accompanying illustration shows a new size of 
the well-known Tangic self-opening diehead manu- 
factured by Messrs. Alfred Herbert, Limited, Coventry. 
The new diehead will cut threads from } in. to 2 in. 
in diameter and is designed for heavy duty threading, 
being, as are the two existing smaller sizes, very 
suitable for runs in materials that are difficult to 
cut. Com with the firm’s Coventry diehead of 
the same capacity the Tangic diehead is necessarily 
somewhat bulkier, as the dies are tangential, but 
even the large size here illustrated is really compact, 
the external diameter a 7% in. The tan- 
gential dies, on the other have an exception- 
long life and can be speedily set without any 
special skill being called for. They can be, therefore, 
readily re-ground, in a special fixture. The dies open 
automatically, when the thread has been cut, on the 
arrest of the slide carrying the head, the front of the 
head drawing forward and releasing them. Of the 
levers seen in the illustration the one to the left is 
for automatic closing and that to the right for hand 
closing. It will be gathered from the illustration 


that the die holders do not oscillate to give the different 
helical angles required, but that they are inclined so 
that the dies are held at the correct angle. 


The holders 

















are firmly bolted to carriers which are lapped to fit 
in slides in the dieh~ad body, the carriers being moved 
in or out by scrolls which give them rigid support 
when the diehead is closed. This arrangement, while 
ss any tipping of the dies and ensuring the 
cutting of parallel threads, naturally requires change 
of die holder for different kinds of thread. 

The full range of Whitworth threads calls for two 
sets of die holders, viz., one set for threads from } in. 
to 1} in. in diameter, and the other set for threads 
from 1§ in. to 2 in. in diameter, both sets having the 
same helix angle of 2 deg. 15 min. Six other sets, with 
helix ranging from 45 min. to 1 deg. 30 min., cover 
six other British standard threads, four American 
standard and three metric standard threads, 
so that a very wide is available with com- 
paratively few die holders. At the same time it is 
advisable to use separate dies for each diameter of 
thread. The diehead will cut right-hand and left- 
hand threads with aceuracy, but left-hand 
threads require -hand die holders and a left-hand 
setting gauge. The setting gauge which is furnished 
with the diehead deals with all right-hand threads. 
It is adjustable so that the setting of the dies is always 
obtained from the first full tooth on the throat, 
whether the pitch be coarse or fine. Micrometer 
adjustment of the setting gauge reading to 0-001 in. 
enables the dies to be set accurately above or below 
centre as required for different materials. The dies 
are first set by means of the gauge and the screws in 
the holders, two of which are visible to the left of the 
illustration, but the final setting for obtaining the 
correct diameter of thread required is made by fine 
adjustment provided in the head itself. The maximum 
length of thread cut by the 2 in. diehead is 14 in., 
unless the body is bored out to 2% in. in diameter. 
The teeth at the rear of the die do not cut but engage 
with the thread like a nut, pitch accuracy being thus 
ensured. A range of oversize die holders for large 
diameter short threads is available for use with the 
diehead. 





Genzrat Discussion on Lusrication.—The Pro- 
ceedings of the General Discussion on Lubrication and 
Lubricants, to which we gave considerable space in the 

vious volume of ENGINEERING, are shortly to be 

blished by the Institution of Mechanical Engineers, 

torey’s-gate, St. James’s Park, London, 8.W.1, in the 

form of two bound volumes, comprising some 1,200 pages 
and priced at 25s. per set, post free. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates provisionally, that 
at February 14, the number of inased persons, between 
the ages of 16 and 64 in employment in Great Britain, 
exclusive of persons within the agricultural scheme, 
was approximately 11,324,900. This was 15,000. more 
than the total for January 17, and, om a comparable 
basis, about 20,000 more than the total for February 22, 
1937. There was an improvement in em 

between January 17 and February 14 in building and 
public-works contracting, in the clothing, boot and shoe, 
wool-textile and pottery industries, and in furniture 
manufacture and shi service. These was also an 
improvement in employment. On the 
other hand, employment declined in the cotton industry, 
the silk and artificial-silk industries, tinplate, metal 
goods and electrical-apparatus m: ure, the 
motor-vehicle and cycle industry, general engineering, 
the distributive trades, and dock a. harbour service. 


At February 14, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,404,912 wholly unemployed, 335,084 
temporarily stop and 70,425 normally in casual 
employment, ing a total of 1,810,421. This was 
17,186 less than the number on the registers at January 
17. On a comparable basis there was an increase 0 
about 238,000, compared with February 22, 1937. The 
total included 1,312,317 men, 49,241 boys, 387,515 
women and 61,348 girls. 


Owing to revisions which were made in September, 
1937, in the procedure for counting the unemployed, 
the figures given for February, 1938, are not strictly 
comparable with those compiled in February, 1937. 
When allowance has been made for the effects of the 
revised procedure, however, it is estimated that between 
February 22, 1937, and February 14, 1938, there was 
an inerease of about 55,000 in the numbers wholly 
unemployed (including casuals), and of about 183,000 
in the numbers temporarily stopped, a total increase of 
about 238,000 made up as follows :—Men, 74,000 ; boys, 
7,000 ; women, 142,000 ; girls, 15,000. 


The total of 1,810,421 registered unemployed 
included 1,666,602 persons who were applying for 
benefit or unemployment allowances. An analysis of 
these applicants, according to the length of the last spell 
of registered unemployment is as follows :—764,000, or 
46 per cent., less t six weeks; 1,041,000, or 63 per 
cent., less than three months; 1,252,000, or 75 per 
cent., less than six months; and 279,000, or 17 per 
cent., twelve months or more. Of the persons on the 
registers at February 14, about 60 per cent. were 
applicants for insurance benefit and about 32 per cent. 
for unemployment allowances, while about 8 per cent. 
had no application for benefit or unemployment 
allowances. 

Between January 17 and February 14, the numbers 
of unemployed on the registers decreased by 3,497 in 
the area, 4,394 in the South-Eastern area, 2,882 
in the South-Western area, 4,399 in the North-Eastern 
area, 2,982 in the Northern area, 6,774 in Scotland, and 
910 in Wales. There were increases of 399 in the 
Midlands and of 8,253 in the North-Western area. 





A conference took . in London, last week, 
hetween representatives of the Amalgamated Engineer- 
ing Union and representatives of the Engineering and 
Allied Employers’ National Federation, to discuss 
several questions raised by the men’s organisation. 
These included an application by the union for a 40-hour 
working week without loss pay, the employment 
of trainees and dilutees, the working of overtime, the 
protection of workmen and subsistence allowances. 
Mr. Little, the president of the Amalgamated Engineer- 
ing Union, presented the case of the union. Sir 
Alexander Ramsay, the Director of the Engineering and 
Allied Employers’ National Federation, stated in reply 
that the statement would be considered by the Manage- 
ment Board of the Federation, and their reply be 
communicated to the union at a further conference. 





The Amalgamated Engineering Union, it is under- 
stood, have formally applied to the Engineering and 
Allied Employers’ National Federation for “ a substan- 
tial increase ” of wages on the expiry of the current 
agreement. The restoration is also desired of the 
overtime, night shift and piecework rates which were 
in force before June, 1931. 





The Unemployment Insurance Statutory Committee 
has reported a non-reeurrent surplus of 7,416,000/. as 
available for disposal, and made the following recom- 
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| mendations :—(1) An increase in the maximum period 


of benefit to which contributors with good insurance 
records will be entitled ; (2) an increase 9s. to 108. 
in the weekly rate of benefit in respect of wives and 
other adult dependents, making the rate for man and 
wife 27s. per week. This will benefit immediately 
270,000 men. The Minister of Labour stated in the 
House of Commons last week that he proposed, subject 
to the approval of Parliament, to give effect to the 
recommendations. 





An agreement arrived at last week by the Lancashire 
and Cheshire Coalowners’ Association and the Lan- 
cashire and Cheshire Miners’ Federation provides for a 
week’s holiday with pay for all workers to be granted 
for the first time this summer at the following rates :— 
Males, aged 21 and over, 3l.; aged 18 and under 21, 
ll. 10s.; under 18, ll. Females, aged 21 and over, 
ll. 10s.; under 21, ll. The basic wage rates now in 
force are fixed as a new minimum below which the 
cannot fall. The coalowners estimate, it is stated, 
that, apart from any advance in earnings which may 
result from the operation of the new agreement the 
concessions will add approximately 250,000. a year 
to costs of production. 


It is reported that under an 
the British Iron and Steel 


ent arrived at by 
Federation and the 


f | Iron and Steel Trades Confederation, at least 40,000 


workers in the heavy iron and steel industry will receive 
seven days’ holiday with pay annually. 





The strike of workers at the site of the Glasgow Empire 
Exhibition can be said to have been in the best 
interest of trade . All the unions to which 
the men belong are believers in collective bargaining, 
and wages and working conditions are fixed by them 
in conjunction with employers. Yet, relying on the 
fact that the Exhibition has to be opened on a certain 
date, the “ strikers” put forward, and backed by a 
stoppage, wages demands which were ridiculously out 
of proportion to the district rates. The movement 
has, to some extent, succeeded, as it has done elsewhere, 
but the effect must be to cause employers generally 
to doubt whether there is really any profit in dealing 
collectively with unions whose rank and file act in this 
particular way. Bo ot 

Affiliated trade unions concerned in the working of 
the Fair Wages Clause have been asked to supply the 
General Council of the Trades Union Congress with 
further evidence that the clause needs revision. Evi- 
dence to that effect has already been given, according 
to Industrial News, an organ of the General Council, 
by Trades Union Cong repr tatives before the 
Departmental Committee which is dealing with the 
subject. The Committee, however, has asked for 
more evidence. Specific particulars of any cases 
occurring within the last five years which demon- 
strate any of the following points are asked for :— 
(a) “ It has been alleged that where a firm is the only 
one engaged in its trade in the district, and there is, 
therefore, no means of comparison with other employers 
in order to establish the rate ‘ commonly recognised in 
the trade in the district,’ Government Departments 
have taken into consideration the rates paid in other 
industries in the district: Have you any examples of 
this? (6) Cases where civil engineering work or 
building work has been carried out. in an agricultural 
district and the os ural rate has been taken as 
satisfying the Fair \V Clause because the agricul- 
tural rate ped nr (c) Cases demonstrating the 
difficulty of securing the observance of ‘ conditions ’ or 
working rules governing such matters as overtime, 
nightwork, travelling allowances, holidays with pay, 
allowances for dangerous work, &c., whether established 
by agreement or by trade custom. (d) Cases of a firm 
employing workers on Government work at the full 
rate and on non-Government work at less than the 
rate. (e) Cases where under-payment has been 
proved, but there has been difficulty in securing 
retrospective payment of wages underpaid, or where 
the Government Department has been satisfied with 
compliance without retrospection. (f) Any general 
cases of difficulty in the application of the Fair Wages 
Clause.” 





According to the United States consul at Gothen- 
burg, workers in the Swedish shipbuilding trade work 
48 hours per week—not strictly eight hours each day, 
but an average of eight hours daily. The collective 
agreement in which working hours are fixed, which is 
the same as that applied to all industrial establishments 
in Sweden, does not contain specific data on the real 
wages paid, but only prescribes minimum money wages. 
In the Gothenburg district in which the largest of the 
Swedish shipyards are located and where approximately 
10,000 persons are employed in the industry, the 
average wage per hour for skilled labour is 1-40 kronor. 
Unskilled labourers are paid at a minimum rate of 
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1-20 kronor per hour. One company at Gothenburg 
employs 2,000, skilled workers at 1-40 kronor per hour 
2,000 semi-skilled workers at 1-20 kronor per hour, 
100 workers over 60 years of age at 1-30 kronor per 
hour, and 900 under 20 years of age at 0-80 krona 
per hour. 


The overtime rates are 125 per cent. of the hourly 
wage for the first two hours, 150 per cent. for more than 
two hours, and double time for work on Sundays. 
Assuming equal qualifications in their respective 
trades, there is no special difference in the wage per 
hour paid to the several categories of workers. For 
example, a carpenter is paid the same as a ship plater, 
provided he has capacity in his own trade equal to that 
of the plater in his calling. For certain classes of work 
which the shipyards give out to contractors, such as 
the manufacture of furniture, special agreements are 
in force ; the wages paid for such work are somewhat 
different from those paid in the shipyards. 





A communication received by the International 
Labour Office at Geneva states that a Bill for the 
purpose of protecting engineeri certificates has 
recently been drawn up by the Polish Ministry of 
Education and adopted by the Cabinet. Under the 
measure, engineers are divided into two classes— 
certificated and non-certificated. Persons who have 
completed a course in a higher technical school, either 
industrial or agricultural, have a right to the title of 
certificated engineer. Boards of Engineering Faculties 
may grant the title, in exceptional cases, to persons who 
have had a secondary technical education, persons who 
have distinguished themselves in the engineering profes- 
sion and have worked in it for six years, during three 
of which they have held a post as engineer, or persons 
who submit a report on their work during their proba- 
tionary period and ‘pass a test which shows that their 
knowledge is equal to the standard required for a 
university diploma. 


The title of engineer will be given to persons who 
have taken a course in a secondary technical school. It 
may also be given to ns who have worked for four 
years in industry and have held an engineer’s post for 
two of these years. The Bill also provides for a certain 
number of exceptional cases in which the title of 
engineer may be obtained by other means than regular 
study. The Education Committee of the Diet has 
announced that a special sub-committee will examine 
the Bill, which appears to be meeting with some 
opposition among engineering organisations and the 
students of higher polytechnic schools. 





In a report to the Riksdag on the subject of the 
Reduction of Hours of Work (Textiles) Convention, 
1937, the Swedish Minister of Social Affairs stated that 
there had been no weakening but, on the contrary, a 
strengthening during the past year, of some of the 
reasons previously put forward by Sweden against the 
reduction of ‘hours of work by means of separate 
Conventions for particular classes of employment. In 
view of this, he went on to say, and of the fact that the 
textile industry was one of those in which the effects 
of the reduction of hours on its power of competition 
with other countries called for special investigation, it 
was considered impossible at present to recommend 
ratification. 





The International Labour Office at Geneva has been 
informed by the Minister for Foreign Affairs of the 
Turkish Republic that the Labour Act which came 
into force on January 15, last year, established the 
principle of the 48-hour week. The Government 
considered, it was added, that in view of its policy of 
developing economic recovery, any further reduction of 
hours of work could not be contemplated for the 
moment. With regard to the Holidays-with-Pay 
Convention, 1936, and the Holidays-with-Pay Recom- 
mendation, 1936, the Minister said that under present 
conditions the ratification of the Convention by 
Turkey did not appear to be practicable, although 
there was a strong tendency throughout the country 
to support the principle. Further, it was added, 
Turkey was not in a position for the moment to consider 
the suggestions contained in the Recommendation. 








Macagia-ContRoL Course ror LayMen.—The annual 
malaria-control course for engineers, planters and other 
laymen will be held at the London School of Hygiene and 
Tropical Medicine, Ross Institute of Tropical Hygiene, 
Keppel-street, Gower-street, London, W.C.1, from 
Monday, June 27, to Friday, July 1. The course includes 
instruction on mos and their habits, drainage and 
other measures for the prevention of malaria, Lectures 
and demonstrations on water supplies, conservancy and 
sewage disposal, insulation against heat and cold and 
air conditioning for comfort in the tropics, will be also 
given. The course is free, and applications to attend 
should be sent as early as possible to the organising 
secretary at the address given above. 
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THE REX TRITURATOR FOR 
SEWAGE SCREENINGS. 
At the Public Works, Roads and Transport Congress 


held last November, one of the papers read was by 
Mr. C. B. Townend, M.Inst.C.E., Engineer-in-Charge, 


West Middlesex Drainage, and was on the subject of | edges against 


the elimination of the detritus dump. In connection 
with the handling of sewage, the term detritus has 
come to be applied to the mixture of rags, paper, 
kitchen refuse and sewage solids which collect at the 
screens in the detritus tank, usually the first stage in 
the treatment of sewage on modern lines. 
matter presents a problem of its own, and has usually 
been treated independently of the sewage, the most 
common way of disposing of it being by incineration, 
or by burying in ground reserved for the purpose. 
These methods, however, are admittedly unsatisfac- 
tory. The screenings comprise a considerable quantity 
of putrescible matter, and a nuisance not infrequently 
arises from smells, in both processes. 

The main purpose of Mr. Townend’s paper was to 
show that in installations of some size, these rather 
crude methods can be replaced by others which enable 
the screenings to be reduced by maceration and then 
returned to and combined with the normal sewage for 
treatment by the activated sludge, or other processes. 
Taking as his example the installation of which he is in 
charge at Mogden, Mr. Townend described the treat- 
ment of the detritus by two Lupton macerators, and the 
effect of returning this matter to the sewage, on the 
working of the plant, the conclusion being that the 
method afforded a very satisfactory solution of the 
problem. 

In his paper Mr. Townend referred to the use of 
hammer mills, notably at Baltimore, developed for 
use in such connections, having in mind, we imagine, 
the installations, described recently in these columns, 
for the disposal of garbage. Another interesting type 
of plant is coming into use in America, however, parti- 
cularly in connection with sewage detritus, the handling 
of which formed the subject of Mr. Townend’s paper. 
We now refer to the Rex triturator, made by Messrs. 
Chain Belt Company, 1664, West Bruce-street, Mil- 
waukee, Wis., which has been installed in plants of 
varying size up to a recent installation at Buffalo, 


N.Y., where six units are being included in a plant | 


handling 900 million gallons of sewage daily. The Rex 
triturator is illustrated in Figs. 1 to 6, on this and the 
me pages. It consists, as shown in Figs. 1 and 2, 
of a horizontal rotor carried on a 24-in. shaft, mounted 
in self-aligning ball bearings protected by sealing 
discs. The rotor is fitted with a number of discs fur- 
nished with otagaored tool-steel cutting teeth held 
between spacer plates, the teeth projecting beyond the 
diameter of the latter. Embracing the lower half of 
the rotor are two curved pivoted grates, composed 
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REMOVING SCREENINGS From CaGe-Type Bar Racx. 





of vertical ribs which in- 
termesh with the cutters, 
| and cross-ribs at 2-in. inter 
vals which provide shearing 
which the 
teeth cut the solids to be 
reduced. The grates are 
|held up against the rotor 


|spacer plates by strong 
| springs, the pressure of 
which is adjustable. If 


| tramp material is by mis 
| chance fed into the machine, 
| the pivoted grates will yield 
and allow it to pass without 
| severe damage to the ma- 
chine. The rotor is balanced 
and flushing water is pro- 
vided. The power con 
sumption, compared with 
| the hammer type of mill, 
| is low, thus making for low 
running costs. The motor 
runs at 1,800 r.p.m., and 
ithe rotor, driven direct 
| through a flexible coupling, 
makes about 700,000 cuts 
per minute. A flywheel is 
provided to equalise the 
load on the motor. The 
triturator and motor are 
mounted in a casing en- 
closing the whole and pro- 
viding a top tray for feeding 
the machine. 

| The triturator can be in- 
| stalled at sewage-treatment 
| works, and is equally suit- 
}able for use at pumping 
| stations in the mains system. In some cases, hand 
| feeding is employed, as shown in Figs. 3 and 4, which | 
| illustrate the No. 2 Sewage Pumping Station of the 
| Elgin, Il, Sanitary District. Here hand-cleaned | 
| cage-type bar racks are used. After the racks have 
been hoisted to operating floor level, the screenings 
are removed and placed in the top pan of the triturator. 
Operating and feeding the machine for a few minutes 
each day suffices to dispose of the entire accumula- 
tion of screenings. This pumping station is situated in 
a thickly-populated part of the city, adjacent to the 
business quarter, and has solved a difficult problem. 
Formerly, the screenings had to be carted through 
the city to @ convenient site for burial, this objec- 
tionable process having now been abolished, while 
the pumps easily handle the shredded matter. A 
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ScrREENINGS TO TRITURATOR BY HAND. 


similar installation has been put in at the No. | 
Pumping Station in the same city. 

A variation of the above is an arrangement which 
combines the triturator with a Rex mechanically- 
cleaned bar screen. Such a plant is shown in Fig. 5, 
which illustrates one at Paolo, Kansas, other similar 
units being in operation at Highland Park, N.J., 
and Sheboygan, Wis. In these plants the screen 
operates automatically ; the screenings are discharged 
into the top pan of the triturator, the whole being 
normally enclosed. The screens are controlled by an 
electric time clock, while the triturator is controlled 
by hand, being worked once or twice a day for a few 
minutes. Fig. 6 shows the Highland Park, N.J. plant, 
and illustrates the sereen drive. At Akron, Ohio, a some- 
what similar plant is in use controlled by float switch. 
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Fic, 5. CoMBINATION OF TRITURATOR WITH MECHANICALLY-CLEANED Bar ScreEN, 
With larger installations, such as that at Buffalo, | to believe that the winter was an unusually mild one. 
conveyor feeding becomes necessary, as is the case | the observations seemed to disprove the tradition of 
at Mogden. At Buffalo, the plant is provided with | continual gales, a wind velocity of 12 m.p.h. to 14 m.p.h, 
interlocking electric controls, a solenoid valve being | being maintained duting the dark time. Sudden 
placed in the water supply line to the triturator. The | large fluctuations in temperature occurred in the winter 
time clock starts up the screen. belt conveyor and and spring, changes of 30 deg. F. being recorded in one 
triturator simultaneously at predetermined intervals.|day. In spite of the high latitude, temperatures 
After a suitable length of run, the screen is stopped, | above 15 deg. F. were recorded during every month 
but the conveyor and triturator continue for a few | ofthe year. An almost constant feature of the summer 
minutes to ensure all screenings being cleared. | weather was the mist which enveloped the ice-cap 
| station (1,700. ft.) and was, usually, observed about 
300 ft. up on the hills near the Base Camp. 
ROYAL METEOROLOGICAL [n a paper entitled “* Meteorological Observations 
SOCIETY of the British East. Greenland Expedition, 1935-36, 
. | at Kangerdlugssuak,” by Mr. G. Maniey, M.A.; B.Sc., 
THE usual monthly meeting of the Society was held | it wasstated that systematic and detailed meteorological 
on Wednesday, February 16, in the Society’s rooms at | observations were maintained by the Expedition under 
49, Cromweli-road, South Kensington. “Dr. B. A. | the leadership of Mr. L. R. Wager. The expedition’s 
Keen, F.R.S., F.Inst.P., President, was in the Chair. | coastal base was at Kangerdlugssuak (68 deg. 10 min. N.) 
Mr. E. W. Barlow, B.Sc., F.R.A.S., first described the | in a region, previously little known, whichis of distinct 
auroral display of January 25-26, 1938, and Professor | meteorological interest. The records had been dis- 
8. Chapman, M.A., D.Sc., F.R.S., gave a short account | cussed in some detail and compared with those of 
of the physics of aurore. A paper, entitled “ The Arti- | Danish stations, and those of a previous Norwegian 
ficial Production of Carbon Dioxide and its Influence | expedition, and the courtesy and help of the Danish 
Upon Surface Temperature,” was then presented by | and Norwegian authorities was gratefully acknow- 
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criterion. for cloud formation, Cloud thickness was 
judged by the relation between the saturation adiabatic 
through the condensation point and the actual tem- 
peratures above, while cloud amount was estimated by 
the relative humidity of the environment at the con- 
densation level. The application of this technique to 
the various situations met in day-to-day forecasting 
was described and illustrated. 

The last paper, entitled “ Does Rain Pjay any Part 
in the Replenishment of the Earth’s Negative Charge ?”’ 
by Dr.,S,,K. Banerji, was read in title only. In it a 
number.of thunderstorms, which passed over the Bom- 
bay Observatory, and the data of rainfall and of charge, 
as given’ by Simpson’s apparatus, were discussed. 
The rainfall, it was stated, brought down definitely 
more negative than positive charge. 











| 





Mr. G. S. Callendar. In this paper it was stated that |ledged. The British. observations, reduced and 
by fuel combustion man had added about 150,000) tabulated, are available at the Royal Meteorological 
million tons of carbon dioxide to the air during the | Society. Conclusions were reached with regard to} 
past half century. The author estimated from the | the meteorological characteristics of the region, notably 
best available data that approximately three quarters |the occurrence of fjord gales and precipitation. 
of this had remained in the atmosphere. The radiation | is hoped that the general discussion of this excellent | 
absorption coefficients of carbon dioxide and water | set of observations will be of value to others working | 
vapour were used to show the effect of carbon dioxide 
on “* sky radiation,” and from this the increase in mean 
temperature, due to the artificia] production of carbon 
dioxide, was estimated to be at the rate of 0-003 deg. C. 
per year at the present time. The temperature 
observations at 200 meteorological stations were 
used to show that world temperatures have actually 
increased at an average rate of 0-005 deg. C. per annum 
during the past half century. 


vol. 90, November, 1937. 


For air-survey work and other specialised daylight 
flying, he said, it was important to know for some hours 

| ahead in fine weather the amount of the sky that would 
The next paper taken was one by Mr. R. A. Hamilton, | be covered by cloud and the height at which the cloud 
entitled “ The Oxford Expedition to North-East Land, | would exist. Readings of the dry- and» wet-bulb 
1935-36. General Meteorology.” The Expedition | thermometers at 50 mb. intervals provided information 
maintained a station for a year at 80 deg. 23 min. N., | which, when plotted on a tephigram or similar diagram, 
19 deg. 31 min. E., on the north-west coast of North- lenabled a forecaster to predict. with useful accuracy 
East Land, and other stations for shorter periods on the | the amount, height and thickness of clouds during 
west coast and on the ice cap in the interior of the|the day. Temperature and dew-point in the fore- 
country. The paper gave monthly means and extreme | cast area and the probable rise of temperatare were 
valjues of the usual meteorologica] elements as observed | required to give the height of potential condensation, 
at these various stations, together with a general 
Although there was reason 





comparison between them. 








It | special 


THE UNITED STATES NATIONAL 
MUSEUM. 


Tuoven only a part of the great Smithsonian Institu- 
tion, Washington, the United States National Museum 
is in itself an institution with wide interests and many 
activities. It is at once a museum of history, a natural 
history museum, an industrial museum and a museum 
of engineering. The work of the staff of the Museum is 


| not confined to Washington, but includes expeditions 


to many parts of the world. Assistance is given to 
exhibitions and a considerable number of 
scientific papers are published. 

The varied activities of the Museum are all concisely 


on the problems of Greenland meteorology. Maps and | dealt with in the Annual Report for 1937, which also con- 
photographs will be found, accompanying the general | tains a complete list of the acquisitions for the year. 
account of the expedition, in the Geographical Journal, |The department which most closely resembles our own 


Science Museum is that of Arts and Industries, of which 


‘Cloud Forecasting: the Daily Use of the Tephi- | Mr. Carl W. Mitman is Head Curator. In this depart- 
| gram,” was the title of a paper by Mr. R. M. Poulter. | ment are sections devoted to engineering, textiles, wood 


technology, organic chemistry, the graphic arts, and, 
rather unexpectedly, medicine. There is a greater 
tendency in. Washington to collect personal relics than 
there is at South Kensington, but for some people these 
have a great interest. 

Among the recent additions to the Arts and Industries 
Department have been a good many instruments and 
parts of aircraft which have made notable ascents or 
flights, and the. collection has been enriched with a 
quantity of material relating to the work of Santos- 
Dumont,. whose pioneering flights in airships used to 
create such interest.in Paris. .A similar collection of 


while the relation between the condensation tempera- | papers, photographs and notes relating to steam vessels 
ture and the temperature of the environment wax the | has been addéd to’ the Watereraft Collection, which has 
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also been enriched by the gift of models of the first 
American clipper ships Rainbow, 1845, and. Sea Witch, 
1846. In another section an interesting addition is 
the original wooden “‘ macaroni box” model of the 
calculating machine of Dorr E. Felt, of Chicago, who 
brought out in 1887 the comptometer, the first success- 
ful key-driven adding and calculating machine. Among 
the personal relics has been the Cross of the 
Legion of Honour given by Napoleon III to Howe, of 
sewing-machine fame; while an ou addition 
to the wood-technology exhibits is a collection of no 
fewer than 835 specimens of wood from Brazilian 
Amazonia. Altogether, there were added to the Arts 
and Industries Department 3,180 specimens, making 
the total number of exhibits 127,515. Like other 
similar institutions, a good deal of educational work 
has been carried out by the staff and for the first time 
in the history of the Museum the number of visitors 
exceeded 2,000,000. 








CONTRACTS. 


Messrs. F. W. Brackerr anp Company, Limrrep, 
Hythe Bridge Lronworks, Colchester, have received a 
contract from the joint engineers, acting on behalf of the 
South Essex Waterworks Company, to supply and erect 
two of their central-flow band-t automatic water 
screens, complete with all accessories, at the new Stratford 
Saint Mary Pumping Station, Essex. 


Messrs. Henry Son, Loarrep, Cheadle Heath, 
Stockport, have received important orders in cti 
with the la new flour and provender mills which 
Messrs. The Co-Operative Wholesale Society, Limited, are 
building at Victoria Dock, London. The contract 
includes the complete equip t of the larger of the two 
flour mills which are to be installed, and the complete 
equipment of the new provender mill. Messrs. Simon 
are also to eu the whole of the equipment required 
in connection = the handling and storage of the grain 
and the loading out of the finished products, including 
two 200-ton per hour travelling pneumatic grain-intake 
plants, the chinery equip t of the new 40,000-ton 
silo and of the warehouse, and automatic weighers. 

Messrs. Toe Newsury Diese. Company, Logrep, 
King's-road, Newbury, have received orders for a 700-h.p. 
seven-oylinder Sirron engine for a ster which is bei 
completed by Mesars. F. T. Everard and Son, Limited, 


Greenhithe, and for an 800-h.p. Sirron engine for a tug 














which is being built by Messrs. Everard on the East 
Coast 
Messrs. Arisa Craic, Lutrrep, Strand-on-the-Green, 


Chiswick, London, W.4, have supplied one of their 
32/48 h.p. type DF4 Diesel engines, with reduction gear, 


for fitting into the 68-ft. yacht Chimon, owned by 
Mr. J. D. Eaton, Toronto. 

Messrs. Hypravuuic Courtine AND ENGINEERING 
Comrasy, Limirep, Fluidrive Works, Worton-road, 


Isleworth, Middlesex, inform us that a further 28 Diesel 
locomotives, to be ec uipped with their Vulcan-Sinclair 
fluid couplings, have fess ordered by the Dutch State 
Mines. The firm is also supplying 14 sets of fluid couplings, 
for Diesel drilling rigs. to the Royal Dutch Shell Company, 
for uae in the Netherlands East Indies. 

Messrs. Cravens Rariway Carrtace anp Wacon 
Company, Limrrep, Darnall, Sheffield, 9, have received 
orders for 79 non-vestibuled corridor third-class coaches 
from the London and North Eastern Railway Company. 

Messrs. Doser McInnes, Limrrep, 57, Bothwell- 
street, Glasgow, are shortly delivering for the vessel 
Nieuw Amsterdam one of their Teledep draught and 
(lisplacement indicators, for giving accurate measure- 
ments and instantaneous readings of the ship's draught 
and displacement 

Messrs. R. Y. Pickertne anp Company, Limrrep, 
Wishaw, Seotland, have received an order for 24 non- 
vestibuled third-class coaches from the London and North 
Eastern Railway Company 

Messrs. Vickers-ArMstrones Lirrsp, Vickers 
House, Broadway, Westminster, London, 8.W.1, have 
received a contract from the London Midland and Scottish 
Railway for two pairs of new dock gates in connection 
with improvements which are being carried out at 
Barrow Docka. 
Dock entrance, and the entrance to the lock. 








INstrruTiION oF Works MaNnacers,—At present in 
process of formation, the Institution of Works Managers, 


we are informed, will work to raise the stattis and prestige | 


of the works manager. The pre visional Council proposes 
to limit the membership stmetly to persons whose 
credentials prove both their expevience and their capacity. 
It is considered that, as a rule, candidates will be expected 
to have followed some regular course of technical training, 
but, as this will vary widely in different industries, the 
Institution does not propose to set ap examinations of 
its own. A preliminary letter has been addressed to the 
works managers of many of the most important firms in 
England, Scotland, Wales, and Northern Ireland, and, 
we understand, has met with a very encouraging response. 
lt is proposed that the headquarters of the Institution 
shall be in Manchester, as this city is a convenient centre 
for the industrial north, and as some of the most active 
support has come from this area. Works managers and 
‘aaistant 
communicate with the acting secretary, Mr. L. M. Angus 
Butterworth, F.C.LS., A.M.I.Mech.E., Ashton New Hall, 
Ashton-on-Mersey, Cheshire. Technical directors in 
charge of works will be eligible for membership, 


The new gates are for the Ramaden | 


works managers, who are interested, should | 
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PERSONAL. 


Messrs. Tae Consonipatep Pneumatic Toot Com- 
PANY, Limrrep, Egyptian House, 170, Piccadilly, London, 
W.1, owing to a great increase in their business, have 
found it essential to take more commodious premises. 
Consequently, they have removed their general offices, 
repair shops and showrooms to 232, Dawes-road, London, 
8.W.6. All communications should now be sent to the 
Dawes-road address. 

Mr. Jomw Lams, A.M.I.Mech.E., M.I.Mar.E., has 
relinquished the position of senior superintendent engineer 
of Messrs. Anglo-Saxon Petroleum Company, Limited, to 
take up a directorship in the firm of Messrs. F. J. Trewent 
and Proctor, Limited, consulting engineers and naval 
architects, 43 and 44, Billiter-buildings, Billiter-street, 
London, E.C.3. A special Diesel-engine department, 
under the persona! direction of Mr. Lamb, has now been 
opened. 

Messrs. Puities Lamps, Limrrep, 145, Charing Cross- 
road, London, W.C.2, announce that a new headquarters, 
to be known as Philips House, is to be erected immedi- 
ately on a large site, some 15,500 sq. ft. in area, at the 
northern end of Shaftesbury-avenue, London, W.C.2. 
The contract for the building has been placed with 
Messrs. Sir Robert McAlpine and Sons (London), Limited, 
and it is expected to be ready for occupation by February, 
1939. 

Messrs. Tue Brusu Evecrricat ENGINEERING Com- 
pany, Liurrep, Faleon Works, Loughborough, have 
appointed Messrs. Hibro Hollandsch Ingenieurs Bureau, 

an Hoeylaan 33, Den Haag, to act as their representa- 
tives in Holland and the Dutch East Indies in connection 
with the sale of their Diesel engines. 

Mr. Cuartes Day, chairman of Messrs. Mirrlees, 
Bickerton and Day, Limited, Hazel Grove, near Stock- 

rt, has joined the Board of Messrs. Petters, Limited, 

jestland Works, Yeovil, Somerset. Recently Mr. A: P. 
Good, chairman of Messrs. Petters, Limited, was elected 
a director of Messrs. Mirrlees, Bickerton and Day. 

Mr. Asa Bryns, M.Inst.C.E., is retiring from the 
position of Chief Engineer to the Port of London 
Authority, London, E.C.3, on May 1, and, in future, will 
be associated with Messrs. Rendel, Palmer and Tritton. 
He will continue to be at the Authority's disposal in the 
capacity of consulting engineer. Mr. W. P. SuHerxHerp- 
Barron, M.Inst.C.E., is succeeding Mr. Binns as Chief 
Engineer, and Mr. F. W. D. Davis, M.Inst.C.E., will 
become deputy Chief Engineer on May 1. 

Messrs. Goopyeark Tyre anp Russer Company 
(Great Briratn), Limrrep, Bushbury, Wolverhampton, 
have nearly completed three new bays for the manu- 
facture of mechanical rubber goods, including fan belts 
for motor cars, multi-V belts for use in grooved pulleys 
in industry, and endless-cord belts for power drives. 

Mr. P. E. Newyam, manager of the London office 
of Messrs. C. A. Parsons and Company, Limited, 
Newcastle-upon-Tyne, has been appointed a director 
of Messrs. Parolle Electrical Plant Company, Limited, 
21, Ellison-place, Newcastle-upon-Tyne, 1, an engineering 
and contracting company jointly owned by Messrs. A. 
Reyrolle and Company, Limited, and Messrs. C. A. 
Parsons and Company, Limited. 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 

Electrical and Pumping Plant, cranes, lorries, &c., 
required in connection with the Holy City of Mecca 
Water and Electric Power Scheme. Ministry of Public 
Works, Cairo ; April 2. (T.Y. 18,398/38.) 

Generator Sets. With reference to the call for tenders 
on the part of the Union Tender and Supplies Board, 
Pretoria, for the supply of three oil-engine driven 

merator sets, refe to on 180, ante, we now 
earn that the closing date been postponed to 
March 31. (T. 17,596/38.) 
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Mild-Steel Angles, ch ls and chy South 
African Railways and Harbours, Johannesburg ; April 25. 
(T. 18,732/38.) 

Bolts, Nuts, set screws, washers and rivets. South 


African Railways and Harbours, Johannesburg ; March 28. 
(T. 18,733/38.) 

Sewage Pumps, two. centrifugal, and two protected. 
ventilated, high starting-torque squirrel-cage motors ; 
March 24. (T.Y. 18,738/38.) Also two vertical-discharge 
centrifugal sewage pumps and two drip-proof ventilated, 
high starting-torque squirrel-cage motors; March 31. 
(T.Y. 18,737.) Public Works Department, Pretoria. 

Pressed-Steel Tanks, four, one 42,000 gallon, one 20,000 
gallon, and two 10,000 gallon. South African Railways 
and Harbours, Johannesburg ; April 11. (T.¥. 18,734/38.) 

Centrifugal Pump, vertical-spindle, capacity 50,000,000 
gallons a day, direct-coupled to an electric motor, Rand 
Water Board, Johannesburg ; May 3. (T-Y¥. 18,743/38.) 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—The heavy side of the Scottish 
ateel trade is still actively employed, and the current 
production is actually on the record line and going 
rapidly into consumption. The one unfortunate feature. 
which is beginning to disturb the various managements, 
is the scarcity of new business of a commercial nature. 
The tonnage of material on order for Government 
purposes is very large, and ensures steady running of 
a large proportion of plant for months to come, but 
the present high costs are all against the placing of 
orders by shipbuilders and other consumers of heavy 
steel material who state that, with the uncertainty 
of things at the present time, they cannot anticipate 
an adequate return. The probability is, however, that 
a brighter outlook will prevail before the steel makers 
have worked off their present commitments. The 
position in the black steel-sheet trade shows little change, 
but a rather more hopeful feeling is beginning to be 
noticeable, as inquiries show signs of improvement. 
Structural engineers generally are still well employed, 
but in one or two cases where certain contracts are 
nearing completion, the booking of further contracts 
would be welcome. Prices all round are firm, and are 
as follows :—Boiler plates, 11/. 18s._per ton ; ship plates, 
111. 8s. per ton ; sections, 111. 08. 6d. per ton ; medium 
plates, 131. per ton ; black steel sheets, No. 24 gauge. in 
minimum four-ton lots, 151. 15s. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, in minimum four-ton 
lots, 181. 10s. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—A dull tone exists in the West 
of Scotland malleable-iron trade, and while makers have 
a fair amount of business on hand, fresh orders are still 
very poor. The re-rollers of steel bars are fairly well 
employed on the whole, but some establishments are 
beginning to find the demand not nearly so strong as 
it was a month or two back. Business generally has 
quietened down, which is rather unfortunate now that 
the supply of raw material is more plentiful. Prices 
are steady and are as follows :—Crown bars, 13/. 5s. per 
ton for home delivery or export ; re-rolled steel bars, 
11. 188. per ton for home delivery, and 1117. 15s. per ton 
for export ; and No. 3 bars, 12/. 15s. per ton, and No. 4 
bars, 131. 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—No change has to be recorded 
in the state of the Scottish pig-iron trade, and the output 
is still at the maximum,-the a mands of consumers being 
very constant. The tonnage of hematite iron being 
specified is very large, but buyers of foundry grades 
are not so pressing for deliveries at the moment. The 
| following are the current market quotations :—Hema- 
| tite, 62. 13%. per ton, and basic iron, 5l. 7s. 6d. per ton, 
| both delivered at the steel works; and foundry iron, 
| No. 1, 64. Os. 6d. per ton, and No. 3, 5/. 18s. per ton, 
both on trucks at makers’ yards 

Scottish Pig-Iron Shipments._—The 
| Seottish pig-iron from Glasgow Harbour for the week 
| ending last Saturday. March 5, amounted to only 19 
}tons. Of that total, 15 tons went overseas and 4 tons 
coastwise. During the corresponding week of last year 
the total shipment of 145 tons went overseas. 














shipment ot 


| 








Tae Bessemer Gotp Mepat.—The Council of the 

Iron and Steel Institute has awarded the Bessemer Gold 

| Medal for 1938 to Dr. ©. H. Desch, F.R.S. of the 

| National Physical Laboratory, Teddington. The presen- 
tation will be made at the annual general meeting of the 
Institute. on May 4, 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Coal Trade.—Only a very limited amount of 
fresh business was concluded on the Welsh steam coal 
market last week. Demand in. both the home and 
foreign trades was quiet and leading buyers were showing 
interest only in respect of their pressing requirements. 
They showed no inclination to resume purchases to 
cover their future needs and it was apparent that a 
number were awaiting some relaxation in prices. Pro- 
duction at the collieries, however, was well main 
and the heavy deliveries still being made under existing 
contracts continued to absorb the greater part of current 
output. As a result the tone was quite steady, while 
in view of the fact that most sellers had sufficient orders 
still on their books to ensure a steady outlet for a very 
large proportion of the potential production for some time 
to come, there was no sign of any weakening in the 
position. The newly constituted French National Rail- 
ways were inquiring on the market for about 75,000 tons 
of large coals and 55,000 tons of smails for delivery over 
April to June. The French railways have always been 
large buyers of Welsh coals, and a good deal of interest 
was displayed in this inquiry, since some of the concerns 
have recently pure Polish coals owing to the high 
cost of Welsh supplies, while German producers have 
made offers at favourable prices under long term con- 
tracts. Offers of the best large qualities were still only of a 
limited nature for early shipment, but for forward loadi 
supplies were rather more freely available. In spite o! 
this, however, recent values were fully upheld. Inferiors 
remained slow, but steady. Little ulty was en- 
countered by buyers in covering their needs of the 
popular small and sized grades, which were more plentiful. 
Recent quotations have been unaltered, however. The 
demand for cokes remained brisk, and with order books 
well filled for some time to come high figures still ruled. 
Patent fuel and pitwood remained quietly steady. 

Tron and Steel Trade.—Activities were maintained at 
a good level in the South Wales and Monmouthshire iron 
and steel and allied trades last week. Works, generally, 
were still well engaged and heavy deliveries still had to 
be made under past bookings. As a result, although 
fresh demand remained quiet there was no indication 
of any easing in the recent strong position. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLEesBrovucH, Wednesday. 


The Cleveland Iron Trade.—Transactions in Cleveland 
pig are still confined to narrow limits, but the re-impo- 
sition of an import duty is expected on foreign iron when 
the period of suspension of the tax.expires at the end of 
this month; a renewal of the tariff will robably create 
considerable demand for local foundry brands. Mean- 
while stocks of Cleveland qualities are accumulating at 
makers’ yards. Consumers are ig about as much 
tonnage of Continental and Midland iron as they can 
accommodate and have contracts made for supply baad 
overseas products over the next few ths. Merch 
in anticipation of a check on imports, have stored, on 
Tees-side, rather considerable quantities of Continental 
material. The re-establishment of the 33} import 
duty would virtually prohibit Continental competition 
unless foundry-iron makers abroad are able to reduce 
prices further. Merchants have at their disposal more 
local ot than they can deal with and are pressing 
sales, and producers are not only keen to book orders, 
but are diligently attempting to induce customers to 
accept supplies under contracts long overdue for com- 
pletion. Stabilised quotations for Cleveland pig stand 
at the equivalent of No. 3 quality at 109s. delivered within 
the Tees-side zone, less 5s. rebate to buyers who undertake 
not to draw supplies of foundry iron from abroad. 


Hematite.—Output of East-coast hematite is in excess 
of the large requirements. Producers, after meeting the 
heavy needs of their own consuming departments, and 
making ample provision for contract obligations, have 
sufficient tonnage for market demand and do not hesitate 
to sell, at fixed quotations, for delivery over periods to 
the end of the year. values are based on 
No. 1 grade of iron at 133s. supplied to North of England 


areas. 


Basic Iron.—Production of basic iron is fully equal to 
the continued extensive delivery demands of local steel 
works owned by makers. The whole of the output is 
reserved for that purpose, and the quotation of 100s. 
is nominal. 


Foreign Ore.—Little is heard of sales of foreign ore, 
and are only in small odd lots for particular use. Con- 
sumers are heavily bought and are regularly receiving 
adequate supplies under running contracts. Unl 
on Tees-side to date this month amount to 46,881 tons, 
compared with 64,203 tons for the corresponding part 
of February. 

Blast-Furnace Coke.—Local users of Durham blast- 
furnace coke have covered requirements over lengthy 
periods and are not disposed to discuss new business, 
Prices are ruled Bs 2 —_ average qualities at 36s. 


delivered to Tees- 
Iron and Steel._Semi-finished and 








M 
finished iron and steel manufacturers have largely over- 
taken arrears of delivery, and producers of some com- 
rnoudities, while not necessitated to seek work, would 
now weicome orders. The output of steel semies, supple- 
mented by supplies from abroad, fully meets current 
requiremenis of re-rollers. Finished-steel producers are 





still running at the capacity of plant turning out heavy 
material, but could handle a little more work in depart- 
ments manufacturing light sections. Demand for sheets, 
particularly for export, continues quiet. Principal 
quotations for home trade are :—Common iron bars; 
131. 5s. ; steel bars, 111. 18s. ; soft steel billets, 71. 17s. 6d. , 
hard steel billets, 91. 2s. 6d. ; steel ship rivets, 151. 2s. 6d. ; 
steel constructional rivets, 161. 58.; steel boiler ae 


1ll. 188.; steel ship, bridge and tank plates, 

steel angles, 11l. Os. 6d. ; steel joists, 111. Os. 6d. ; Tees, 
121. 0s. 6d.; heavy sections of steel rails, 10. ak at 
fish ey 141. 28. 6d.; black sheets, No. 24, 


131. 158.; and galvanised corrugated sheets, No. my 
gauge, 181. 10s. For export, black sheets are quoted 
14l., and galvanised sheets 161. 15s. 


Imports of Iron and Steel.—Statistics issued this week 
give the egeregate imports of iron and steel to the Tees 

uring February from foreign ports and coastwise at 
12,534 tons, as compared with 18,225 tons in January. 
Of the February total, 6,115 tons were crude sheet bars, 
billets and blooms, 5,968 tons pig-iron, and 451 tons 
oa 4 bars, angles, rails, sheets and joists ; and of the 

anuary unloadings, 10,590 tons were crude sheet bars, 
&c., 6,687 tons pig-iron, and 948 tons plates, bars, 
angles, &c. 


Scrap.—Cast-iron scrap is abundant and in little 
request. Clean light sorts are offered freely at 60s. to 
61s., and no more than 80s. is obtainable for heavy kinds ; 
while machinery metal is quoted at 85s. Heavy steel 
continues scarce and in good demand at recognised 
market values of 69s. 6d. Oror No. 1 and 67s. 6d. for 
No. 2 quality. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—While business continues brisk in 
raw and semi-finished materials and heavy enginee 
roducts, there has been a slight easing in the deman — 
or the lighter type of manufactures. To some extent 
this is reflected in an increase in the city’s total of 
unemployed. Though the present gate of 18,266 
shows a decline of as compared with the preceding | 7, 
month, it is 2,000 more than the figure for three months 
ago. This decline in activity is viewed philosophically. 
Seasonal influences have had an adverse effect, while the 
uncertainty in the foreign situation has tended to curtail 
forward buying. The Master Cutler, Col. F. A. Neill, 
told members of the Sheftield Trades’ Technical Societies 
that the city would have to rely more on the quality of 
its goods than quantity or price. He said : ith our 
enormous national expenditure, mainly caused by the 
unfortunate and yet vital necessity of having to rearm, 
and with the rising cost of our social services, the highest 
in the world, we must rely on quality. We cannot 
possibly compete with other nations where the standard 
of living is much lower than in our country, on the basis 
of price and price alone. With modernisation and 
re-equipment in so many of our Sheffield industries, 
combined with the inherent skill of our workpeople, 
I feel that we are in a better position to-day to face 
the future with greater confidence than at any othes 
time. The scientific knowledge and research work of 
our distinguished metallurgists at the Applied Science 
Department of Sheffield University, and in our many 
private works’ research laboratories, give us added 
confidence and assurance that we shall continue to lead 
the world in the production of alloy steels, engineers 
tools, and other products. The ever-spreading applica- 
tion in our works of science to industry is proving invalu- 
able to us in meeting foreign competition.’ Supplies 
of raw and semi-finished materials are available in bigger 
tonnages. Producers are operating furnaces to capacity. 
Business is steady in railway rolling stock such as axles, 
wheels, tyres, springs and buffers. The demand for 
grinding and crushing ry and cement and concrete 

g plant has broadened during the past few weeks. 

Shipbuilding materials are an active section, while a 
high standard of ere maintained rank firms turning 
out equipment for the 





fence Pro, There is a 
possibility that one of Sheffield’s \ omer Baiestiaking 
works may take the manufacture of aeroplanes for 
the Royal Air Seiee. The Air Ministry been 
approached, ‘tt no decision has been reached. The 
firm feel that part of the works could usefully be set 
aside for aeroplane manufacture without interfering 
with normal production. 


South Yorkshire Coal Trade.—Business on export 
account still fire. Inquiries are more numerous, 
but only a limited number of orders actually materialise. 
Among the latest in ies is one from the French State 
Railways for .~y tons for April-June shipment. 


Bunker coal is r request, while the market in 
cokes continues dt The official return of exports of 
coal (foreign) from Hull for the week ending March 1, 


is as follows: Amsterdam, 193 tons; Buenos Aires, 
6,400 tons ; Hamburg, 1,300 tons ; Harlingen, 100 tons ; 
Nice, 4,800 tons ; Rouen, 2,000 tons ; and Riga, 1,660 
tons. The total was 16,580 tons. The inland position 
shows no material change. Industrial requirements have 
been are in steady demand, while 
smalls continue brisk. Gas coal is moving in bigger 
he. The house coal market is slightly easier. 

ke of most types is less active. Latest quotations are : 
Best hand picked branch, 28s. to 29s. 6d.; best South 
Yorkshire, 25s. 6d. to 27s. 6d. ; best house, 22s. to 24s. ; 
best kitchen, 19s. 6d. to 2ls.; best Derby selected, 
24s. 6d. to 25s. 6d.; best Derby seconds, 22s. to 24s. ; 
best Derby brights, 20s. 6d. to 22s.; best large nuts, 
198. 6d. to 20s. 6d.; and best kitchen nuts, are quoted 
from 18s. 6d. to 19s. 











NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—Education 
Group : To- night, 6 p.m., Storey’s-gate, 8.W.1. Informal 
Discussion on “The Bearing of Modern Production 
Methods on Technical Education,” to be introduced by 
Dr. J. G. Docherty and Mr. John Loxham. Midland 
Branch : Thursday, “March 17, 6.30 p-m., The James Watt 
Memorial Institute, Birmingham. “ The Metallurgical 
Inspection of aeet * by ne. J. 8.G. Primrose. IJnstitu- 
tion: Friday, March 6 p.m., Storey’ s-gate, 8.W.1. 
General Meeting. ‘ The *iatichensies of Aircraft,” by Dr. 
N. A. V. Piercy. 

InstrruTion or E.xcrrica Enoingsers.— Western 
Centre: Monday, March 14, 6 , The South Wales 
Institute of Engineers, Suck places Cardiff. Lecture : 

** Recent Developmetagy in Switchgear,” by Mr. W. E. * 

Farvis. North-Eastern Centre: Monday, March 
6.15p.m., The Newe House, Newcastle-upon-Tyne. “* 
Speed Protection as an Aid to Electric 
Service Following System Short-Cirouits,” by Messrs. 
T. W. Ross and C. Ryder. Institution: Monday, 
March 14, 7 p.m., Savoy-place, Victoria-embankment , 
W.C.2. Informal Meeting. Discussion on “ High- 
Tension Direct Current,’’ to be opened by Messrs. W. E. 
Highfield and J. E. Calverley. Northern Ireland Sub- 
Centre: Tuesday, March 15, 6.30 p.m., 9, Me sag 
ploses Belfast. “* The oe oltage 

Mr. E.D.T. Norris. North-Midlaral Céntre : 

March 15, 7 p.m., The Hotel Metropole, Leeds. Informal 
Discussion. North. W. Western Centre; Tuesday, March 15, 
7.15 p.m., The Engineers’ Club, Manchester. _* 
Meeting with THE INSTITUTION OF Post Orrick 
TRICAL ENGINEERS. “ Properties and Testing of. 
electric Materials,” by Messrs. J. F, Doust. and Ww. “i 
pete, ares waster, Centre : Wednesday, em 16, 
7p.m e rary ae Society, estgate- 
road, Newcastle-upon-T. araday Lecture : _ 
mretine of Electrical =e by Dr. A, P. M. 

Sheffield Sub-Centre : Wednesday, March 16, 7.30 p.m.. 
The Royal Victoria Hotel, She eld. ‘“ Modern Factors 


Affectin Electricit Costs Mie Mr, J. A. 
. Insti . { Thursday, Marsh he 


oer -place, Victoria-embankment, WC.2, Orabears 
in Power Rectifiers and 
Dr. W. G. Thompson. Meter 
: Friday, March 18, 7 p.m., 
ae Bas place, Victoria-embankment, W.C.2. mee 
Discussions. (i) “‘ Meter Practice in Paris,” to be 
by Mr. A. M. Strickland. (ii) “ The Future of 
Testing.” 

IxstrruTion oF Crvit Enarneers.—-Northern Ireland 
Association : Monday, March 14, 6.15 p.m., The Queen's 
University, Belfast. ‘Cast Iron or Steel for Water 
Mains ? Some of the Pros and Cons,” by Mr. 8. H. W. 

Wednesday , 





Their A * Recent 
pplications,”’ by 
Instrument Section : 


Middleton. Manchester Association : 
March 16, 6.45 p.m., 36, Sense” Manchester. 


“The Development of Vi tion Works in the 
North Central vince of Ce Mr. A. F. rah 
Newcastle-upon-T’ Association : Zopeendag, 16, 
7 p.m., The Go-bperative Society’s Café. Stoekten-on 
Tees. “ Tides and ir Action on wees tre 

by Mr. W. Muirhead. orkshire A 


day, March 16, 7.30 p.m., The Grand no ih 8 
“Storstrom Bridge in Denmark,” KL. 
Robertson. 

InstITUTE oF Merats.—Scottish Local” Section 
Monday, March 14, 7.30 p.m., Rs Elmba 
Glasgow, C.2. Annual General Mee is bout 
ventional Mechanical Tell Us hone Materials 
by Mr. G. W. Austin. Swansea : Tuesday, 
March 15, 6.30 p.m., The Y.M.C.A., irae “ Recent 
Developments in the Production of Co per,”’ by Mr. R. D. 
Burn. Birmingham Local Section : Tuesday, March 15, 
7 p.m., The James Watt Memorial Institute, Birmingham. 

‘High-Speed Strip Rolling,” by Mr. C. E. Davies. 
North-East Coast ) owe Section: Tuesday, March 15, 
7.30 p.m., King’s College , Newcastle-upon-Tyne. Annual 
General ‘Meeting. ‘Magnesium-Alloy Castings,” by 
Mr. O. Kennedy. 

INstrrvTIon OF AvTOMOBILE EnNGINEERS.— Derby 
Centre: Monday, March 14, 7.30 p.m., The Technical 
College, Green -lane, Derb: of Carburation,’ ’ by Mr. Alex. 
Taub. Luton Centre : Tuesday, March 15, 7.30 p.m, 
The George Hotel, Luton. “ Transmission Gear Develop- 


ments and the Possibilities of Simplified Control,” by 
Mr. L. J. Shorter. Manchester Centre : Wednesday, 
March 16, 7 p.m., The Engineers’ Club, Manchester. 


“The Effect of National ‘onditions on Automobile 
Design in Great Britain,” by Mr. Maurice Platt. Leeds 
Centre: Wednesday, March 16, 7.15 p.m., The Hotel 
Metropole, Leeds. “ National Influences on American 
Passenger Car Design,”’ by Mr. Maurice Olley. 

Iron AND Steet Instrrure.—Shefield: Tuesday, 
March 15, 7.30 p.m., 198, West-street, Sheffield. * The 
First Report of the Ingot Moulds Sub-Committee,’ 
forming Section VI of “ The Seventh Report on th¢ 
Heterogeneity of Steel Ingots,” to be introduced by 
Messrs. R. H. Myers and J.G. Pearce. 

Nortu-East Coast InstrruTioN OF ENGINEERS AND 
SureBvuILDERS.—T ees-Side Branch ;. Thursday, March 17, 
7.30 p.m., The Cleveland Scientific and Technical Institu- 
tion, Corporation- -road, Middlesbrough. ‘“‘ New Coke- 
Oven Plant.” Institution; Friday, March 18, 6 Pm 
The Mining Institute, Newcastle- -upon-Tyne, “ Sea- 
Kindliness and Ship Design,” by Captain K. Macdonald 
and Dr, E. V. Telfer. 

Royat Instrrution.—Friday, March 18, 9 p.m. 
21, Albemarle-street,W.1. “ lee,” by Sir William Gon, 
Saturday, March 19, 3 p.m. * Scientific Problems of 
Industry,” by Professor Ww. L. Bragg. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 
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BorLeR Frrmne AISLE. 


LAUNCHES AND TRIAL TRIPS. 


* Trrenza.""—Single-screw motorship for the carriage | 
of phosphate in bulk from Nauru and Ocean Islands to | 
Australia and New Zealand, and also to convey pas- 
sengers and stores to the Islands; single-acting, four- 
stroke Harland-B. & W. Dies»! engine supplied by Messrs. 
J. G. Kineaid and Company, Limited, Greenock. Trial 
trip, February 19. Main dimensions, 435 ft. by 60 ft. by 
37 ft. Built by Messrs. Lithgows, Limited, Port Glas- 
gow, to the order of The British Phosphate Commis- 
sioners, Melbourne, Australia. 

* Wanaxka.”’—Single-screw cargo motorship; six 
cylinder Sulzer engine. Handed over after trial trip. 
February 24. Main dimensions, 275 ft. by 45 ft. by 21 ft. 
6 in. Built by Messrs. Alexander Stephen and Sons, 
Limited, Linthouse, Glasgow, 5.W.1, tor Messrs. The 
Union Steam Ship Company of liew Zealand, Limited, 
Wellington, N.Z. 

“ Locuavon.’’—Twin-screw frui:-carrying and passen- 
ger motorship ; two-cycle, double-acting five-cylinder 
Harland-B. and W. Diesel engines. Launch, March 3. 
Main dimensions, 470 ft. by 66 ft. by 41 ft. Built and 
engined by Messrs. Harland and Wolff, Limited, Govan, | 
for Messrs. Royal Mail Lines, Limited, London 

“ Tasasena.’’—Twin-serew oil-tank steamer for service 
between the oil-loading terminals at Lagunillas and 
La Salina, Lake Maracaibo, Venezuela, and the oil 
refinery at San Nicholas, Aruba, Netherlands West 
Indies ; triple-expansion engines installed by Messrs. 
The North Eastern Marine Engineering Company, 
Limited, Wallsend. Launch, March 3. Main dimensions, | 
362 ft. 9 in. by 60 ft. by 17 ft. 6 in. Built by Messrs. 
Furness Shipbuilding Company, Limited, Haverton Hill. | 
Billingham, Co. Durham, tor Messrs. The Lago Shipping F 9 

1G. ¥. 


Company, Limited, London. INDUCED AND Forogp-Draveont Fans. 
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Vol. CXLV. 


In selecting “‘ Essential Road Conditions Govern- 
ing the Safety of Modern Traffic” as the subject 
of the joint meeting of engineering and technical 
societies on Tuesday, March 1, the Council of the 
Institution of Automobile Engineers performed 
a valuable service to road engineers. With the 
rapid growth of motor traffic, assisted by much skilful 
propaganda on the part of road interests, the public 
has become “ road conscious ” to an unprecedented 
extent, with the result that a plethora of suggestions 
has recently been put forward for the real or imagi- 
nary improvement of our road system. These 
suggestions vary from the construction of major 
trunk roads having a width of 250 ft. to double-deck 
roads through the larger cities. It is, perhaps, 
unfortunate that, to the layman, the construction 
of a new road appears to be a very simple matter, 
as he is thereby encouraged to assume a prescience 
when discussing the subject that he would hesitate 
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to claim if the proposal made were for, say, the 
construction of a new battleship. Actually, the 
construction of a new road system involves not 
only engineering problems for the best solution of 
which some of the data are still lacking, but also 
social and economic problems of great complexity. 
No one will deny that at the present time the roads 
of this country are capable of great improvement, 
but the extent to which the existing network 
should be replaced by roads designed primarily with 
a view to accommodating the type of vehicle which 
is likely to be evolved in the next half-century is 
ane xceedingly controversial question. The major 
issue is that of cost, and although the taxpayer 
has been well drilled in his duties to the community 





at the prospect of greatly increased expenditure 
on road construction in face of a Service Estimate 
of 343,245,0001. for 1938, with the prospect of ar 
increase in this figure next year, and a concurrent 
growing expansion in civil expenditure. 

In the first paper which was presented at the jomf 
meeting, entitled “ Road Planning,’ Dr. Thomas 
Adams quoted a statement made in 1913 by Mr. Lloyd 
George, then Chancellor of the Exchequer, to the 
effect that the Government, had made the “ colossal 
grant” of 3,300,000/. for road improvement. 
The extent to which views on expenditure for 
road construction have changed since that date 
is indicated by the inauguration of the. five-year 
road plan in 1935. It will be recalled that under 
this plan, a total expenditure of 100,000,000/. was 
visualised, the major portion, of this sum being 
allocated to the improvement of existing roads as 
distinct from new road construction. Under the 
most conservative estimate, this amount would 
have to be more than doubled if a system of new 
trunk roads, such as that visualised by the British 
Road Federation, were to be put in hand jointly 
with the improvements, Those who advocate the 
expenditure of these astronomical sums on road 
developments suggest that the financial difficulties 
ean be overcome by the issue of a national loan, 
and while such a proposal is equitable in that it 
would ensure that those who enjoyed the use of the 
new roads on completion would be largely the ones 
called upon to foot the bill, the system is. one which 
has never been popular in this country, and is felt 
to be only justified in a case of such stern necessity 
as the National Defence Loan. In view of our 
existing commitments in other directions, it appears 
a reasonable view that road expenditure should 
not, for the present, exceed that allocated under 
the five-year plan, but as we have previously 
emphasised, the public is certainly entitled to 
demand that this plan be pursued with greater 
vigour than that shown to date. As to whether 
the original plan requires modification in view of 
the developments made in other countries since its 
inception may be left to its sponsors, but as empha- 
sised by Dr. Adams, there is no need to imitate the 
methods of any other country having different 
economic and political conditions and a different 
conception of what constitutes social welfare. This 
aspect of the question is apt to be overlooked by 
uncriticial admirers of the Autobahnen, and Dr. 
Adams’ views on the point are well worth quotation 
in more detail. He stated that while Britain may 
envy Germany’s present road construction plans, 
no underestimate should be made of the values 
of the traditional British methods of proceeding 
by gradual evolution in meeting new demands. 
Moreover, it should be borne in mind that however 
backward the country may be regarding the building 
of new trunk roads for motor vehicles, it possesses 
a network of tributary roads as a nucleus for 
expansion to meet modern needs which is superior 
in the quality of its surfaces, and in general utility, 
to that of any country. Summing up the position, 
Dr. Adams stated that, in its modern aspects, the 
task of road improvement for general welfare in 
Great Britain consists of developing a national 
system of new express roads as an addition to the 
system of existing tributary roads, and of maintain- 
ing a proper balance and reasonable fluidity between 
the two. While there will probably be general 
agreement with this statement of the road problem, 
it may be emphasised that the development of new 
express roads should be governed by the amount 
which can be reasonably diverted to this purpose 
from the total allocated under the five-year plan. 
The discussion at the joint meeting clearly brought 
out the wide differences of opinion which exist 
even among competent road authorities as to the 
form the new roads should take, and the extent to 
which they are desirable. There is wide agreement 
that one or two new key roads are urgently required, 
but the most desirable form for these roads is still 
an open question. Such important points as to 
whether the roads should be limited to motor 
traffic, their optimum width, and the form that 
junctions with the existing road system should 
take are still matters of debate, while the gravest 
of all issues, the most desirable method of reducing 





in recent years, he may be pardoned some dismay 





the appalling injury and loss of life on the roads, is 
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the subject of an acute difference of opinion as 
between the Ministry of Transport and other road 
authorities. The safety aspect was dealt. with more 
specifically in a paper entitled “ Road Construc- 
tion,” read at the joint meeting by Mr. C. L. Howard | 
Humphreys, although it was also touched on by | 
Dr. Adams, and is inherent in the problem discussed 
in the third paper read. This paper, entitled 
“Road Illumination,” was presented by Mr. L. J. | 
Davies and Mr. G. 8. Lucas. The particular value 
of the three papers is that they served to bring out 
the exceedingly complicated problem which con- 
fronts the engineer when called upon to design a 
new road, or to bring an old road into conformity 
with existing requirements, and from this point 
of view, it is desirable that they should receive the 
widest possible publicity. 

Even when the wider issues of the general form 
that the road is to take are settled, obviously a 
most difficult matter, the problem of the best type 
of construction arises, and as we stated earlier, 
certain data required for the best solution of this 
problem are still lacking. Our present knowledge 
of the science of road making was ably summed up 
by the Director of Road Research in the report 
of the Road Research Board for the year ending 
March 31, 1936, to which we referred in ENGINBER- 
rsa, vol. exliv, page 16 (1937). In this report, 
it was stated that work on road research was very 
much in the stage of devising apparatus to measure 
the various factors which matter in road construc- 
tion, and it was added that in some sections it 
was not even yet clear as to what were the essential 
factors. We stated at the time that this appeared 
to be a somewhat pessimistic estimate of the 
knowledge available, but a study of the latest 
report of the Board* shows that there are a number 
of important factors on which information is still 
desirable. Perhaps the most fundamental of these 
factors is the difficulty in assessing the behaviour 
of sub-soils, on which the ultimate success or 
failure of the overlying road so much depends. 
Fortunately, or unfortunately, the spring of 1936 
and the early months of 1937 were characterised by 
unusually heavy rainfall. This was accoipanied 
by an exceptional number of failures in embank- 
ments and cuttings, but these failures offered an 
unusual opportunity of examining the stability of 
slopes. It is stated in the report that promising 
results have been obtained, and that laboratory 
analyses of the properties of undisturbed cores 
taken from the sites of failures have, to a large extent, 
enabled the causes to be traced and explained. 
It is suggested that the knowledge gained should 
make it practicable to conduct a more systematic 
examination of soils prior to the commencement 
of works of importance. 

Another direction on which more information is 
desirable relates to the properties of concrete. 


| View as to the value of proceeding by gradual 


with road machines have given quite unforeseen 
results, but sufficient has been said to indicate that 
there is considerable justification for Dr. Adams’ 


evolution where the road problem is concerned. 








THE SCIENTIFIC UTILISATION 
OF COAL RESOURCES. 


Many attempts have been made to suggest 
some rational delimitation of the field of utilisation 
of the several sources of power and heat available 
to-day, with the object of putting each to its best 
use, the basis having usually been the desire to 
conserve the national resources of coal and to assist 
industry, often compulsorily, to select the fuel best 
suited to its purpose. While many of these pro- 
posals have received some modified form of approval 
from fuel technologists, there was never much 
chance that they would be adopted, because so 
many factors have to be taken into account in each 
instance as to prohibit the formulation of any 
hard-and-fast rule. Anyone who has had to decide, 
for a given industrial process, between the use of, 
say, raw coal, producer gas, town’s gas, coke, 
electricity, and oil will recognise at once the multi- 
plicity and complexity of the factors involved. A 
more feasible approach to the matter is to restrict 
discussion to one particular branch of the subject, 
in an endeavour to discover some guiding principles 
that can lead to generalisation. This was the 
method adopted by Mr. E. V. Evans, O.B.E., 
of the South Metropolitan Gas Company, of Lon- 
don, in a paper read before the Royal Society 
of Arts on Wednesday, March 2, entitled “ Coal 
Carbonisation and its Importance in the Life of the 
Nation.” 

It will be generally admitted that coal is our 
most valuable raw material, and that unless some 
fundamental discovery, which the future alone can 
disclose, results in an entirely new source of heat 
becoming available, nations possessing coal supplies 
available at low cost have the advantage of a 
highly valuable asset in the industrual world ; it is 
not too much to say that this country depends for 
its existence as a great nation upon the possession 
of this minéral. Coal, however, is a wasting asset, 
and it is important, therefore, that it should be 
conserved. Though colliery interests must of 
necessity measure prosperity in terms of output, 
the long-term national policy demands a contrary 
policy in which coal would be rigidly conserved. 
The problem is to some extent academic, because 
the progress of fuel technology since the war has 
done much to bring about those very conditions of 
coal conservation that are known by the far-sighted 
to be necessary. It has at the same time caused 
difficulties in the colliery industry, by reason of 
reduced demand, which can logically be corrected 





Although the preparation and wearing qualities of 
various mixes has probably been given closer atten- 
tion than any other aspect of the science of road 
building, the annual reports of the Experimental 
Work on Highways (Technical) Committee show 
that finality has by no means been reached. The 
work carried out by the Road Research Board in 
the year covered by the report included a study 
of the grading of concrete aggregates and the work- 
ability of concrete. It has been shown that suitable 
gradings for the aggregates depend on the cement 
content used and the degree of workability that is 
required. For high cement contents the worka- 
bility of the concrete has been found to depend 
very little on the aggregate grading. As the cement 


content is decreased, however, the grading becomes | helief, popularly held to-day, that electrification is 


of increasing importance. One of the most promis- 
ing developments has been the aggregate vibration 
method of control of concrete quality, and arrange- 


ments have been made for an extensive trial of this | industries to belittle its greatly extending use for 
process in the construction of the Mickleham | such purposes. The gas industry itself uses large 


Numerous other directions in which | quantities of electricity for the generation of power, 
further research work is advisable could be quoted, 


by-pass road, 


as, for example, the difficulty which confronts the 
research worker with bituminous 


Road 
1937. 
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H.M. Stationery Office 


the 


materials in| steam. 
reproducing the results to an acceptable degree of | 
accuracy, and the fact that many of the tests made 


Year 
[ Price 


only by concentration of output in fewer mines. 
| This, of course, is the basis of the measure now 
| before Parliament. Mr. Evans gave figures illus- 
trating the progress achieved in the electrical 
| industry, based on statistics published at various 
| times in the Electricity Commissioners’ and other 
|reports. With the broad line of these our readers 
jare, of course, already acquainted. Mr. Evans 
| followed this up by pointing out that “owing to 
| thermodynamic limitations the transformation of 
| heat energy into mechanical energy is necessarily a 
| process of low efficiency, and, of course, always 
| will be.” Some care must therefore be taken lest 
| the great advances made in the thermal efficiency 
jof the electrical generating process lead to the 


a path leading to a Utopia. Electricity has many 
uses for which it is peculiarly suited, and there need 
| be no disposition on the part of other competing 


| while the electrical industry reciprocates by using 
| vast amounts of coke breeze for the production of 
In view of such facts, Mr. Evans confined his 
| argument to an inquiry as to the relative place of 

gas and electricity for domestic heating. He showed 
| that the thermodynamic limitations involved in 


three-quarters of the heat energy of the coal, to say 


nothing of the labour, capital costs and so forth 

involved, and argued that “the very last purpose 

to which such energy should be put. would be 

re-conversion to the low-grade heat energy from 

which at such cost in fuel and money it was 

obtained.” 

He claimed that when electricity was used for 

heating, this loss of coal was inevitable, and that 

when gas was used for heating, coal was conserved. 

This statement was the basis of Mr. Evans’s claim 

that it is not sound practice nor in the national 

interest to use electricity for domestic heating. His 

argument is based on ascertained figures showing 

that for domestic heat requirements, comprising 

cooking, hot water, and the heating of rooms, 

1 cwt. of raw coal can be displaced by 0-89 cwt. 

of coke, by 5 therms of gas or by 100 units of 

electricity, these being the relative efficiencies in 

actual practice. The efficiency of production and 

transmission of gas is given as 77 per cent., and of 

electricity as 23 per cent., and on this basis Mr. Evans 

concludes that “the raw-coal equivalent of the 

two processes is 1-313 for carbonisation and 0-816 

for electricity used as heat.” The difference 

between these figures, it was claimed by Mr. Evans, 

would represent 10,000,000 tons of coal per annum 

if the gas now used for heating were replaced by 

electricity. A further comparison between the 

metropolitan gas and electricity companies shows 

that the capital expended per equivalent ton of 

raw coal is two and a half times greater for electricity 

than for gas, a figure which is important from the 

fact that a return on capital must be provided by 

the consumer. For these reasons Mr. Evans 

concludes that electricity is out of place in the field 

of domestic heating. 

It will, of course, be difficult to gainsay the broad 

generalisations based on such figures quoted, and 

while it may be possible to suggest modifications, 

the broad principle remains that when referred 

back to raw-coal equivalent, gas and the products 
of carbonisation are more economical basically than 
electricity. Whether such a conclusion will be 
accepted, and electricity will be deemed unsuitable 
for heating, will depend upon other matters. If 
the conservation of coal be held to transcend all 
other considerations, Mr. Evans’s argument might 

carry the day. The coal-conservation argument. 
however, has not yet become dominant ; it is not 
popular in the coal industry, and therefore unpopular 
in Parliament, while it is anathema to the coal 
miners and those who speak for them. Industries 
in general have practised coal conservation because 
it reduces their fuel bills and improves the trading 
results of business. Electrical generation is a 
business, and it is unlikely that considerations such 
as Mr. Evans has put forward will really carry 
much weight. If the electrical industry finds that 
consumers will pay a little extra to be supplied with 
electricity for cooking or for heating, it will cultivate 
that market, irrespective of whether more coal is 
used than is. absolutely necessary. The answer to 
Mr. Evans’s contentions lies with the public. If 
the gas industry can persuade the public that gas 
is better, or cheaper, than electricity for domestic 
uses, the public will buy gas. The figures he quotes 
suggest that the electrical industry labours under 
a heavy handicap, which the gas interests should 
be able to turn to good account. Each industry 
should have a fair field and no favour. Mr. Evans 
suggests that the gas industry is handicapped by 
its methods of charging. Possibly facilities might 
be secured to overcome this; both industries so 
far as Parliamentary assistance is concerned should 
be on an equal footing. Experience shows that 
under fair competitive conditions the public and 
industry alike will in general buy what is most 
economical and best suited to its needs. Mr. Evans’s 
paper will probably be considered by the dis- 
interested not so much an argument for the abolition 
of electricity for domestic heating as a good reason 
why nothing should be done by the Government 
that will advantage any one industry to the detri- 
ment of others ; but this, of course, applies equally 
to the coal industry, which has for so many years 
been prominent in the political arena and has, on 
the whole, been more strongly represented in the 





\electrical conversion sacrifice some two-thirds to 





House of Commons than its competitor. 
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NOTES. 


PropvucTion ENGINEERING AND THE TECHNICAL 
INSTITUTION. 


Ur till the present, the facilities for training in 
technical institutions for youths who wish to 
specialise in production engineering have been 
decidedly limited. Probably this is due not so 
much to failure on the part of the principals of such 
institutions to realise the importance of the subject, 
as to the fact that the facilities available for prac- 
tical instruction are almost non-existent in the 
great majority of cases. The difficulty is clearly 
brought out in the definition of a production engineer, 
given in a paper read by Mr. J. W. Berry, on Feb- 
ruary 26, at the annual meeting of the Association 
of Technical Institutions. The definition given of 
a production engineer is one who, by his training 
and practical knowledge, can interpret the design 
of a product, be it electrical, automotive or mech- 
anical, and produce it by the most economical 
method, having regard to the quantity required, 
whether small or large. It would appear almost 
self-evident that, although the knowledge necessary 
to interpret the design of a product may to some 
extent be acquired in a technical institution, the 
skill to organise the productive facilities available 
in a factory in such a way as to reduce costs to a 
minimum can only be acquired as a result of con- 
siderable experience in an atmosphere where divi- 
dends are always of primary importance. This 
is not to say, however, that technical education in 
production engineering should be neglected, as 
there are many directions in which a youth may 
acquire information which will be of particular 
value should he ultimately specialise in this branch 
of works management. Mr. Berry, whose position 
as Chairman of the Examinations and Research 
Committee of the Institution of Production Engin- 
eers lends particular weight to his views, laid down 
a suggested syllabus in the paper referred to. This 
syllabus is based on that originally put forward 
by the Institution of Production Engineers, and 
while it is too long to quote in full, it may be men- 
tioned that it covers a five-year course, and includes 
workshop processes, mechanical technology, jig 
and tool design, and factory organisation. On the 
completion of this course, a further three-year 
advanced production engineering course is visualised, 
in which such subjects as fundamentals of industrial 
administration, workshop organisation and manage- 
ment, and engineering estimates and specifications, 
are included. Of the remaining papers discussed at 
the annual general meeting of the Association, those 
dealing with the National Campaign for Physical 
Fitness and Education for Distribution are some- 
what outside our scope, but in a paper entitled 
‘“ Tiuminating Engineering ” it may be mentioned 
that the author, Dr. J. W. Whitaker, discussed the 
openings in lighting engineering and the facilities 
available for training in this particular branch. 


THe RECLAMATION OF TrpaL Lanps. 


In a paper read before the Royal Society of Arts, 
on Wednesday, February 23, Mr. Oscar Borer, 
M.Inst.C.E., Chief Engineer of the Ouse Catchment 
Board, dealt with the reclamation of tidal lands on 
both sides of the North Sea. In the first part he 
described the work and projects in connection with 
the Wash, where the Romans constructed banks, 
now in places as much as five miles inland. Land 
in this area was extremely valuable, as may be 
judged by the fact that a Roman fleet of 800 
vessels was employed in conveying corn over to 
the Roman colonies on the Rhine. After the 
Roman occupation little reclamation work was done 
until the reign of James I, but since then has been 
carried on more or less steadily. In the Seventeenth 
Century, 35,000 acres were enclosed ; in the Eigh- 
teenth, 196; and in the Nineteenth Century, 9,000 
acres. The process adopted consists of enclosing 
an area, which must not be too deep from back to 
front, in order to provide still water from which the 
suspended matter can separate out. After a few 
months the original sand becomes covered with 
warp, this being quickly followed by the growth of 
samphire. As the accumulation rises, grasses 
follow, and in the course of a few years decaying 
vegetation and the deposit combine to. produce 


extremely fertile soil. Although times vary, Mr. 
Borer stated that recently enclosed foreshore might 
be expected to become grass marsh in ten years, 
the land being fit for final enclosure in another 
twenty years or twenty-five years. In 1839, Sir 
John Rennie proposed a gigantic scheme for reclaim- 
ing 200,000 acres along the Lincolnshire and Norfolk 
coasts of the Wash. Two companies were formed, 
although the Lincolnshire Company failed to secure 
the necessary financial support. The Norfolk com- 
pany was more successful, but had to spend a great 
deal of money in settling foreshore rights, drainage, 
&c., before it could start on its proper work. This 
company was formed in 1857, but up till 1876 they 
had only been able to enclose 647 acres out of 
30,000 for which they had powers. It is estimated 
that outside the Roman banks, before 1869, there 
had been a total accretion of 63,299 acres, and since 
that date another 3,546 acres had been added. 
The advance varies, but latterly has been from 10 ft. 
to 29 ft. per annum, and it has been estimated that 
the Rennie scheme would require some 11,000 years 
for the completion of the work on the Norfolk side. 
From Roman times until the Fifteenth Century, 
great areas were lost to the sea in the Netherlands, 
and about a.p. 1000 a commencement was made 
with the construction of dikes, but these at times 
broke down and lakes were formed. In some areas 
the sand dunes had retreated and become broken up, 
and these were joined to each other or to the main- 
land, and much land reclaimed. As was known, a 
great deal of reclamation had been carried out by 
drainage. This had only been possible since the 
advent of pumps and improvements in windmills 
in the Seventeenth Century. The North Sea Coast 
in the east-Friesian corner was occupied by marshes 
and shallow sea. In this area low islands, known as 
halligen, are used as the starting points of dikes 
extending to the mainland, and these have been 
proved by experience to have assisted greatly in 
accelerating accretion. The waters of the North 
Sea contain much matter in suspension which 
deposits readily in the still water provided by 
enclosures. Since 1900, some eight thousand acres 
of land have been embanked in Schleswig-Holstein, 
equivalent to an advance of foreshore of 18 ft. per 
annum. At one point, 280 acres have been reclaimed 
in six years. On the east-Friesian coast, at Ley- 
Bucht, 1,550 acres have been reclaimed, and between 
Friedrichschlense and Wilhelmshaven, 1,600 acres 
have been brought into use. 


THe CENTENARY OF COLONEL JOHN STEVENS. 


On March 6 occurred the centenary of the death of 
Colonel John Stevens, of Hoboken, of whom it has 
been said that he did more for transportation in 
America than any other man. In his life, amidst 
the stirring times of the Revolution and under the 
Republic, he played many parts, but he is remem- 
bered to-day chiefly for his pioneering work on the 
steamboat and the steam railway. Often regarded 
as a visionary projector, he influenced both thought 
and action, and in the subsequent developments in 
transport on land and sea there were few more 
prominent than his three sons, John Cox Stevens, 
Edwin Augustus Stevens, and Robert Livingston 
Stevens. It was the second of these who, by a will 
made in 1867, provided for the erection and endow- 
ment of the well-known Stevens Institute of Tech- 
nology, at Hoboken, and thus raised a notable 
monument to a remarkable family. The founder of 
the fortunes of the Stevens family was John Stevens, 
who, as a youth of seventeen, in 1699, left London 
to serve an apprenticeship in a New York lawyer's 
office. His son, “the Honourable John Stevens, 
Gentleman,” (1716-1792), was an outstanding figure 
in both mereantile and public affairs. Colonel 
Stevens was his son and was born in New York in 
1749, but spent much of his youth on the family 
estate in New Jersey. Entering King’s College— 
now Columbia University—he graduated in 1768, 
and after studying law, assisted his father in his 
public work. The Revolution found him treasurer 
to New Jersey, first as a captain, then major, and 
finally colonel. In 1784, at auction, he bought a 
large tract of land on the west side of the Hudson 
and with it Hoboken. . His interest in steamboats 
was aroused by the work of Rumsey and Fitch, 


His enthusiasm drew to his assistance Nicolas 
Roosevelt and Robert L. Livingston, then Chan- 
cellor of New York State, and by 1798, he was able 
to build a boat 60 ft. long fitted with an engine with 
a 20-in. cylinder. Little success, however, was 
achieved. Like other American pioneers, he was 
hampered by the lack of engineering shops and 
skilled workmen. In 1802, he built a Watt engine 
for the waterworks of New York City, and in 1804, 
with the aid of his son Robert, he constructed the 
Little Juliana, fitted with a multitubular boiler and 
a high-pressure engine driving twin screws. This 
was the first steam vessel with a screw ever built. 
Those were the days of monopolies and clashing 
interests, and when Stevens, in 1807, built the paddle 
steamer Phoenix, he found he was debarred from 
using her on the waters of New York, and he accord- 
ingly sent her to Philadelphia, this being the. first 
voyage in the open sea by steam. After reaching 
Philadelphia, the Phoenix was placed on the run 
between Philadelphia and Trenton. In 1811, father 
and son built a steam ferry boat, and with this laid 
the foundation of the extensive ferry service between 
New York and New Jersey, Always a. prolific 
writer, he next began championing railroads against 
canals, and here his activities led first to the grant 
of authority to build a railroad from Philadelphia 
and New York, and in 1824, to the founding of the 
Pennsylvania Society for the Promotion of Internal 
Improvements in the Commonwealth. The following 
year, when he was 76, he designed a steam loco- 
motive and operated it on a circwar track on his 
Hoboken estate. In 1830, the Camden and Amboy 
Railroad was organised, and with this was begun 
the railroad system Stevens had done so much to 
establish. These are but some of the leading events 
in a long and energetic life, the full story of which 
is told by Commander A. W. Turnbull, U.S.N., in 
his John Stevens—An American Record, published 
in 1928, by The American Society of Mechanical 


Engineers. 


Tue British CoRPORATION REGISTER OF 
SHIPPING AND AIRCRAFT. 


The optimistic forecast made a year ago, of the 
upward trend of the tonnage of vessels classed by 
the British Corporation Register of Shipping and 
Aircraft, has been abundantly justified, according to 
the Annual Report on the Society’s work during 
1937, which was presented at the 48th annual meet~- 
ing in Glasgow on March 9. The Chairman, Mr. 
Gilbert J. Innes, in his address, paid a warm 
tribute to the retiring chairman, Mr. Robert Clark, 
who had held that office for twenty-five years. 
Although, he said, the numerical total of vessels 
constructed to receive the Society’s classifica- 
tion had been equalled in a former year, the tonnage 
of 357,000 had not been approached before. It 
exceeded the corresponding figure for 1930—-the 
customary datum—by some 75 per cent. The 
work still in hand at the end of 19837 amounted to 
about 900,000 tons, which was twice as much as the 
1936 figure, but the proportion to be built in this 
country had fallen considerably, and there were 
few signs of sufficient orders to redress the balance. 
He thought that it was probably a unique experi- 
ence for the flow of orders for ordinary cargo ships 
to cease during a period of comparative prosperity, 
and not after it had ended. The number of vessels 
holding the Society’s classification at the end of the 
year was 1,603, aggregating 4,882,372 tons gross. 
As chairman of the Technical Committee, Sir 
Maurice Denny, Bt., C.B.E., commented that, 
although the committee had reviewed more plans 
in the past year than in any that had preceded it, 
they had (fortunately, perhaps) fewer problems of 
general interest. No basic changes had been found 
necessary in the rules as revised in the previous year. 
The new welding rules had been well received, and 
the preparation of further rules, to cover the welding 
of pressure vessels, was under consideration. ‘There 
was still some doubt regarding the wisdom of 
detailed legislation on the subject, but sufficient 
experience had been gained to justify some general 
rules. In application to ships’ structures, however, 
he would emphasise that satisfactory welding was 
condition 11 on correct design of the parts to be united. 
Sir Maurice also drew attention to the increasing 











which led him to concentrate on the study of steam. 





use of steel castings for sternframes and rudders, 
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and to the growing adoption of steam turbines in| again declined in 1937. British exports reached| During 1937 the Union of South Africa was the 
British cargo liners, although abroad the tendency | a peak figure since the depression, of 16,646 tons in| principal market for British machine tools, taking 
was to fit oil engines for all classes of ship. While | 1935. In the following year there was a decline of | 1,499 tons, and was one of the few markets to take 
the steam-engine builders were elaborating their | 16-6 per cent. to 13,886 tons, while in 1987 there | an increased tonnage compared with the previous 


designs to secure improved efficiency, the builders of | 
Diesel engines were moving towards greater 
simplicity. 








THE ENGINEERING OUTLOOK. 
VIIIT.—Macatxe Toots. 


A very high level of activity was maintained 
throughout 1937 in the machine-tool industry. The 
demand from Home sources, principally in connection 
with the rearmament programme, was, in fact, so | 
great that the tendency to neglect export markets, 
which was noted in this series last year, unfortu- 
nately continued. This aspect of the rearmament 
programme, which is of the utmost importance in 
assessing the future prospects of the British engin- 
eering industry, appears to have been more pro- 
nounced in the case of machine tools than in any | 
other section of the industry. 

The latest available figures for the output of 
machine tools are those for 1935, which are shown 
in Table I compared with the figures for 1930, 1933 
and 1934. Between 1934 and 1935 there was an 
increase in output to the extent of 27-8 per cent. in 
volume and 38-7 per cent. in value. This would 
suggest that there was a considerable increase in | 
the average selling price, but the higher average 
value (115/. per ton in 1935, compared with 106l. 
in 1934) was probably partly due to the production 
of a higher proportion of special and precision tools. 
Each category for which separate production figures 
are recorded shared in the expansion of output, 
but the largest increases were recorded in boring | 
machines, lathes, grinding machines and planing | 
and shaping machines. Since the rearmament | 
programme was only beginning in 1935, there can | 
be little doubt that production has shown a further 
substantial increase in 1936 and 1937, and it has 
been estimated that the value of the output in| 
1937 was probably in excess of 10,000,000. 

Owing to the increased pressure of work on British 
machine-tool makers, delivery dates appear in 
many cases to have widened still further and 
several firms claim to have orders on hand which 
will provide work for the next two years. In spite 
of the greatly increased output, Home production 
has not been able to keep pace with demand, and 
imports, which have always constituted a sub- 
stantial proportion of consumption, increased from 


20,058 tons, valued at 3.601,146/., in 1936, to 
31,579 tons, valued at 6,210,055/., in 1937. The 


import duty on machine tools is normally 20 per 
cent., but there is little doubt that a considerable 
proportion of the imports in 1937 benefited from 
the exemption under which machinery of certain 
classes and descriptions that is not for the time 
being procurable in the United Kingdom, may be 
imported free of duty under licence issued by the 
Treasury. The wording of this exemption would 
appear to cover not only tools that are not manu- 
factured in this country, which constituted the 
bulk of the imports prior to the rearmament pro- 
gramme, but also tools required for rearmament 
purposes which cannot be delivered within a specified 
period. 

Quarterly imports of machine tools are shown in 
Table Il, from which it appears that a peak figure 
was reached in the first half of 1937. This high level 
of imports may probably be associated with the 
equipment of the shadow aircraft and aero-engine 
factories, which started production in July, 1937. 
Imports of machine tools in the last quarter of 


1937, though still at a high level, were below those | 


for the corresponding period of 1936. Some British 


manufacturers have been urging during the past year | 


that imports should be restricted by an increase in 
the import duty, but such a step is not likely to be 
taken until Home-production capacity and demand 
have been brought more nearly into line and the 
average period required for delivery by British 
manufacturers has been substantially reduced. The 
principal sources of imports of machine tools are 
the United States and Germany, which supplied 
14,739 tons and 8,625 tons, respectively, in 1937. 
As indicated above, exports of machine tools 


was a further decline of 14-3 per cent., in relation to | year. 
1936, to 11,900 tons. 


India oecupied second place, with 1,403 tons. 
An examination of the | Russia, which had for many years been the most 


experience of the other principal exporting countries, | important export market, took only 1,300 tons in 
notably Germany and the United States, shows | 1937, and in view of the growth of productive 
that this fall was in no way due to a decline in world | capacity and technical skill in that country, it 


TABLE I 
1930 1933. 
Tons £000s. Tons. 
Drilling 4,026 415 3,210 
Grinding 3,627 927 2,976 
Lathes 8,357 1,126 6,326 
Milling 1,531 276 1,873 
Planing , wtf e 1.309 
Shaping 7) a, pal 249 \| ein 
Presses ; ‘ 6.423 2 | $715 
Punching and Shearing Hass 126 6,715 
Boring 7 1 | 1,309 | 
Broaching j 7 
Gear Cutting ‘ 8,408 1,164 2,157 
Sawing i ‘3 ‘ 
Slotting il 
| Tin Box and Can Making 

Others é be 
Value only specified 3380 

Total 35,323 4,563 | 25,875 
Replacement parts .. on 313 - 
Chucks and other workholders as if] - 

Total 4,964 


£0008, 
376 
424 
902 
310 
90 


387 
139 


266 


1934. 


Tons. | 
5,025 
3.886 
10,025 
2,113 
2,615 
11,250 
1,943 


4,107 


40,962 


4,548 
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£000. 
503 
572 

1,342 


386 


Tons, 


209 
6338 
223 


475 





3,090 


289 
197 


4,834 


52,350 


935 


£0008, 


6,030 
399 
203 


| 6,632 





Taste II.—-Machine Toole: United Kingdom Retained | Tanixe II1.—Machine Tools : United Kingdom Exports. 








Imports. 
r . Index Value Index 
Monthly Average — 1913 per ton. | 1913 
—_ 100 & 100. 
1913 312 100 gl 100 1913 .. 
1930. 1930— 
Ist Qr 1,130 362 155 170 ist Qr. 
2nd ,, 980 $14 150 165 } 2nd ,, 
3rd 548 175 130 198 3rd 
4th 905 200 144 158 4th 
1931— 1931— 
Ist Qr. 493 158 164 180 Ist Qr 
2nd , 1,167 74 124 136 2nd va 
3rd 77 247 146 160 ard, 
4th 1,062 | 340 167 184 4th ,, 
| 1932 1932— 
| Jet Qr 523 167 209 230 Ist Qr. 
fc Se. 6 - 276 tata! 210 231 2nd » 
rd 391 125 142 156 3rd 
4th 204 o4 299 329 4th 
| 1933 1933 
| Ist Qr 282 90 241 Ist Qr. 
| 2nd ,, 236 76 251 2nd ,, 
| $Srd 251 30 281 3rd 
| 4th 304 97 325 4th 
1934 1934— 
| Ist Qr 441 141 251 ist Qr 
| @nd, 532 171 229 2nd ,, 
3rd 619 19s 224 3rd, 
4th 507 191 246 4th 
1935° | 1985— 
Ist Qr 535 231-9 255 lst Qr 
| 2nd 666 201-3 | 221 2rd 
3rd 634 223-6 246 3rd 
4th 734 225-1 | 247 |. 4th 
1936* 1936— 
st Qr 198-5 218 ist Qr 
2nd ,, 174-1 192 | Quad ,, 
| 8rd 182-0 200 0«=— |S s 3rd, 
4th 175-0 192 4th ,, 
1937¢ 1937 
Ist Qr ool 179-5 197 Ist Qr. 
2nd ,, 926 190-8 210 2nd ,, 
$rd 846 213-2 234 3rd 
4th 701 206-5 227 4th 





* Gross Imports 


Monthly Average 


Volume. 


Tons. 
1,378 


1,304 
1,157 
1,079 
1,009 


998 
gs2 
1,019 
1,874 


2,020 
2,048 
2,133 | 
1,742 


1,006 
803 
565 


593 


689 
1,150 
1,201 
1,033 





Index 


| Value | 
| « | 
"A per ton. 
£ 
100 61-2 
4 | 130-8 
84 | 134-0 
78 134-6 
79 «#«| «6184-7 
72 150-6 | 
71 «=| 146-7 
73 «|| (183-5 
136 | 137-0 
147 134-6 | 
149 147-9 
155 113-6 | 
126 129-4 
73 152-3 | 
58 145-0 
41 133-4 | 
43 130-4 
' 
50 | 181-5 
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| demand for machine tools, but must be ascribed to Classes. 
| the inability of British manufacturers to maintain | | | 
| their export business in the face of the heavy orders 

received from Home sources. World demand for — 1986. | 1908, | 1987. 
machine tools, in fact, increased substantially 

between 1935 and 1937 under the combined ME i. nie 
influences of industrial recovery and rearmament, | poring Miils 1.521 | 1,825 | os 
and this brought about a substantial increase in the | Drilling 1,588 | 1,379 1, oes 
average value per ton of British exports. The | (riding ee | xaan wane 
decline in the value of exports has thus been much | Milling ©) |. 583 361 558 
less pronounced than the decline in volume, and the | Prewes Pankiee ned werd hasan ” 
value of exports in 1937 stood at 2,153,131/. com-| Shearing 1,301 735 | | 719 | 
pared with 2,013,606. in 1936 and 2,242,6341. in | Other sorts ey eee ee 
1935. Total 16,446 | 13,886 | 11,900 | 


Quarterly exports are shown in Table IIT, and it 
is noticeable that there was a steady increase 
throughout the year. Taken in conjunction with 


the declining trend of imports, these figures indicate 
that the expansion of productive capacity by the 
majority of British manufacturers was beginning 
to have its effect towards the end of 1937, and it is 
to be hoped that exports in 1938 will show an 
expansion compared with last year. 





appears that this decline must be accepted as more 
The hope which was mentioned 
in this series last year that the machine-tool industry 
might benefit from the agreement concluded by the 
Export Credits Guarantee Department and_ the 
Russian trade organisations for the placing of 
10,000,0007. worth of orders in this country, has not 
apparently materialised, though it was reported in 


or less permanent. 
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MACHINE TOOL INDUSTRY. 


















































TABLE V.—INTERNATIONAL EXPORTS OF MACHINE TOOLS. VALUE (£000s OMITTED). 
— T Ae r | Kael Aesh MSA uss 
- 1930. 1931. 1932. 1933. 1934. } 1935. 1936. | 10937. 
Per Per Per Per Per Per Per || | per 
cent cent, cent. cent. ; cent. || cent, cent. || cent. 
United Kingdom ..' 1,856 8-7 2,237 9-0 3,144 14°6 1,267 9-3 1,610 |; 11:8 rf 2,243 14-2 2,014 8-6 || 2,153 | 6-8 
Germany . ee 9,821 46-0 12,469 50-3 || 13,321 62-1 8,908 65-7 6,350 | 46-4 || 5,775 36°5 10,276 43-7 |) 14,742 46-3 
United States ++ 8,093 | 38-0 || 8,832 35-7 3,960 18-5 2,255 16-6 4,320 | 31-6 l 6,075 38-4 9,277 39°5 |) 12,406" 38:9 
France ne eo» 876 4-1 |) 667 2:7 632 i 2-9 574 4-2 5638 4-2 | 620 | 3-9 561 2:4 | 942¢ 3-0 
Switzerland 689 3-2 || 559 2-3 416 1-9 574 4-2 | 815 6-0 || 1,103 7-0 1,359 5-8 || 1,602 5-0 
—_——— ||] —- -—_—— | | eo Oo | | OOO kh OO I ee nd kbd eee ed ee eee 
Total .. ° + 21,335 100-0 ! 24,764 100-0 21,473 100-0 | 1 3,5 100-0 || 13,663 | 100-0 || 15,816 } 100-0 23,487 100-0 || 31,845 100-0 
TABLE VI.—INTERNATIONAL EXPORTS OF MACEINE TOOLS (LONG TONS). 
- rr a 7 eosp—ppnceghee—teh—tentenqentennss 
—_ 1930. 1931. 1982. 1933 1934. | 1935. | 1936. }} 1037 
—— = Cree ox rey am ae a atta = a "yw ae ‘pia aa ah lini i! i] kw CO mCT has? 
Per | Per || Per || Per | Per Per Per | Per 
cent. cent | cent. | cent. | } cent. | cent, | } cent. | cent. 
United Kingdom ..; 13,915 10-3 | 15,495 10-0 1] 23,826 17-6 1] 8,900 9-8 12,218 } 15-4 16,446 24-7 13,886 14-7 | 11,900 | 9-2 
Germany .. ..| 109,569 | 80-7 || 131,692 | 84-6 |) 105,233 78-0 || 76,169 83-5 || 60,639 76-7 42,877 | 64-2 72,063 | 76-1 || 100,751 78-1 
France ee 9,437 | 6-9 6,463 | 4-1 4,553 3-4 i 4,453 4-9 |} 4,255 | 54 4,890 7:3 5,440 | 5-7 11,768* o-1 
Switzerland 2,862 2-1 1,963 1-3 1,355 1-0 | 1,641 1-8 1,994 wd 2°65, 2,556 3-8 3,296 | 3-5 4,004 3-6 
Total .. | 135,783 | 100-0 155,518 | 100-0 134, 967 100-0 91, 163 100-0 79,106 | “100- “0 66,769 | 100-0 || 94,6 685 | 100-0 || “129,023 | 100-0 
* Estimated on 11 months. r ue 
April, 1937, that valuable orders had been received | Government programme to be completed. At the| perties and its own range of usefulness, and, it 


from Russia, which may not yet be ready for 
shipment. Exports of machine tools to France and 
Japan, though small in relation to the total, both | 
increased in 1937 compared with 1936. 

The division of exports according to the class 
of machine, given in Table IV, is of interest since 
it enables a comparison to be made with the 
production statistics recorded in the Census of 
Production and shown in Table I. 

In view of the expansion of production and the 
decline in exports the latter probably accounted for 
only about 16 per cent. of production in 1937. The 
average export value per ton varies for different 
categories, but in 1935 appears in many cases to 
have been slightly higher than the ex-works value 
of production. Although the export value being 
recorded f.o.b. includes the cost of transport from 
the works to the port of shipment, it would appear 
that export business in machine tools is more 
remunerative in relation to the Home market than 
is the case with many engineering products, such 
as motor vehicles. 

International exports of machine tools by value 
and volume are shown in Tables V and VI. The, 
British share of the total declined in both cases, in 
the former from 8-6 per cent. to 6-5 per cent., and 
in the latter from 14-7 per cent. to 9-2 per cent. (the 
figures for volume exclude the United States, for 
which exports are available by value only). The 
remarkable progress made by Germany in recent 
years was continued in 1937, and the German share 
of total exports by value, which stood at 36-5 per 
cent. in 1935, increased to 46-3 per cent. United 
States exports also increased, but that country’s 
share of the total fell from 39+5 per cent. in 1936 
to 38-9 per cent. in 1937. There was also a con- 
siderable improvement in the United States home 
demand during the first. half of 1937, though much 
of this improvement was lost in the latter part of the 
year. The index of new machine too] orders pub- 
lished by the National Machine Tool Builders’ 
Association, on the basis 1926 = 100, averaged 
191-1 for the first eleven months of 1937, compared 
with 136-6 for 1936 and 86-4 in 1935. In March, 
1937, the index reached 282-5, but by November it 
had fallen back to 127-7, the lowest level recorded 
since April, 1936. 

The year 1937 has thus been a very prosperous 
one for British machine-tool makers and this pros- 
perity appears likely to be continued for at least | 
a further two years. That a considerable part of the | 
present high level of activ ity is due to rearmament | 
work cannot be denied, but the pressure, of this 
work has been so heavy that there is probably quite 
a considerable accumulation of orders due to the 
general improvement of industrial activity which 
will go some way towards carrying the industry over 
the transition. period when armament orders decline. 
In April, the President of the Federation of British 
Industries appealed to manufacturers to postpone 
orders for machine tools in order to allow the 











same time, he issued a warning to manufacturers of 
machine tools against neglecting overseas orders. 

The decline in British exports of machine tools 
in the last two years is, in fact, the most unsatis- 
factory feature of the present position, since it is 
mainly to the export market that the industry must 
look to compensate for the decline in armament 
orders. It is significant that several companies 
have recently been adopting a conservative financial 
policy and while stressing that present prosperity 
is likely to continue for perhaps two more years, 
they have thought fit to place substantially increased 
sums to reserve. On the other hand, the rearma- 
ment programme has been responsible for a certain 
broadening of the basis of the British machine-tool 
industry and certain manufacturers have under- 
taken the production of tools not previously made 
in this country. Messrs. The Coventry Machine 
Tool Works, Limited, for instance, announced in 
July, 1937, that they were organising a special 
department for the manufacture of mass-production 
screw-making plant, capable of producing up to 
200 screws per minute. 

As pointed out in this series last year, the industry 
has on the whole pursued a conservative policy as 
regards extensions to manufacturing capacity. 
Nevertheless, a number of companies, including 
Messrs. Coventry Gauge and Tool, Limited, Butler 
Machine Too] Company, Limited, John Holroyd and 
Company, Limited, and Alfred Herbert, Limited 
carried out factory extensions in 1937. A very 
strong demand for re-conditioned second-hand 
machine tools was also experienced. 

An interesting development at the end of 1937 
was the proposai of the Institution of Production 
Engineers to establish at Loughborough College a 
national laboratory for technical research into manu- 
facturing problems. It is hoped that a sum of 
10,0001. will be subscribed by the industry and the | 
Government will be asked to make a grant through 
the Department of Scientific and Industrial 
Research. One of the subjects to be studied is 
the most effective and economical use of modern 
machine tools for mass production. 
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| Refrigeration Engineering 
TIRE. New York: 
orated. London : 
Price 22s. 6d. net.) 
Waite refrigeration, from the theoretical point of 
view, may be regarded and studied as a branch of 
thermodynamics, and refrigeration machines may 
be treated as reversed heat engines, this isa quite 
inadequate standpoint from which to approach the 
subject in its present wide practical applications. 
The steam engine, complex as its study is, uses only 
one medium, whereas in refrigeration several work- 








ing media are employed, each having its own pro- 


might be said, each having its appropriate cycle of 
operation. The toxic properties, inflammability, 
&c., of these substances have to be taken into account 
and the most suitable operating range of tem- 
perature requires full investigation in each and every 
installation. In preparing this textbook, Refrigera- 
tion Pngineering, for senior students who have 
already obtained a knowledge of thermodynamics, 
Professor Macintire has, with these considerations 
in mind, fully elaborated the theory and processes 
of refrigeration. The brief review of thermody- 
namics which is incorporated in the text enables 
him the better to develop and explain the theoretical 
cycles and to describe the various operating cycles. 
These are inevitably associated with the several 
refrigerants employed, of which eleven are discussed 
in appropriate detail. Tables of their properties 
are given and the book also contains Mollier 
diagrams, drawn to useful scales—indeed, in the 
provision of charts the book is particularly well- 
found and correspondingly enhanced in value. 

The author passes on to deal with flow of fluids, 
heat transfer by convection, conduction and 
radiation, heat leakage into buildings, infiltration 
and insulation. The greater part of the book, how- 
ever, deals with the mechanical side, the systems in 
operation, the plant and machinery used, including 
condensers, evaporators, coolers, adsorption, ab- 
sorption and diffusion machines, conipression. 
automatic and household plants. Instruction is 
given on such matters as erection, operation and 
testing. In later chapters industrial and other 
applications are treated, and the conditions apper- 
taining to such purposes as air conditioning, cold 
storage, packing, pre-cooling, transport cooling, and 
ice manufacture are discussed and explained. A 
few particular cases emphasise the special condi- 
| tions which arise in each different industry in which 
refrigeration is introduced. In its general effect 
the book combines the functions of a handbook of 
refrigeration engineering data with those of a text- 
book presenting in logical sequence and from well- 
documented sources an extended review of the 
science and art of this rapidly expanding branch of 
engineering. 


Gases and Metals. An Introduction to the Study of 
Gas-Metal Equilibria. By Dr. Coun J, Smirneris. 
London : Chapman and Hall, Limited. Prise 18s. net, ] 

Tue behaviour of gases and metals in contact with 

one another is a subject which has been studied 

extensively during recent years. ‘The results of 
these investigations have proved to be not only of 
much theoretical interest, but have also found much 
practical application in industry. Dr. Smnithells has 
himself made valuable contributions to the study 
of gas-metal equilibria, and in this volume has set 
himself a formidable task in attempting to correlate 
and summarise the results obtained over a wide 
field of scientific investigation. This he has achieved 
with a considerable degree of success. He makes no 
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attempt to deal with the practical applications of 
gas-metal equilibria in metallurgical processes. 

The subject-matter is divided into three main 
sections, the first dealing with adsorption. The 
subject of the adsorption of gases by solids, parti- 
cularly on metal surfaces, has received considerable 
attention in connection with catalysis. The prac- 
tical value of catalytic reactions in commercial 
processes gave an impetus to the investigation of 
related phenomena and adsorption has become of 
fundamental importance. In reviewing the theories 
of adsorption, the author refers at length to the 
researches of Langmuir, and to the derivation of the 
Langmuir Isotherm, which is based on a kinetic 
argument balancing the rates of deposition and 
evaporation. He also refers to the investigations 
which have indicated that the weak nature of the 
binding forces is shown not only by the speed and 
reversibility of the adsorption process, but also by the 
low heats of adsorption. The characteristic slow rate 
of activated adsorption has led to the suggestion that 
the process is, in fact, one of solution in the metal 
and not adsorption on the surface. This view is 
strongly supported by the recent researches of 
Ward and Steacie, which are here summarised. 
There is good evidence that under certain conditions 
adsorbed molecules are capable of moving laterally 
over the surface on which they have been adsorbed 
and lateral diffusion may account for the importance 
of cracks, pores, scratches and possibly grain 
boundaries in contributing to the specific surface of a 
solid 

The second section of the volume is devoted to a 
comprehensive study of diffusion phenomena, com- 
mencing with an account of the historical develop- 
ment of the subject and the theories, of diffusion. 
Diffusion is specific and any particular gas will only 
diffuse through certain metals. The rate of diffusion 
of gases through glass and silica is directly propor- 
tional to the pressure, as indicated by the studies of 
Barrer and Braater. Dr. Smithells’ researches have 
shown that the rate of diffusion may become inde- 
pendent of the gas pressure if a compound between 
the gas and the metal is formed on the surface 
They have also shown that aluminium is only 
slightly permeable to hydrogen. The effect of gases 
on the mechanical properties of metals is of impor- 
tance. While the hardness of electro-deposited metals 
was at one time attributed to the presence of 
occluded hydrogen, it is now clear that this is due 
to the indirect effect of the gas in refining the grain 
size rather than to its actual presence in the metal. 
On the other hand, the brittleness induced in steel, 
and some other alloys, by pickling, appears to be 
the direct effect of hydrogen in the metal. The 
final section of the book deals with solution, and 
reviews the work of Sceverts and his school, which 
is by far the most important in this field. After a 
short study of the fundamental laws of solubility, the 
effect of temperature and pressure, and the measure- 
ments of solubility from the various gas-metal 
systems that have been investigated, are summarised. 
The nitrogen-metal systems have not been investi- 
gated so completely as those of hydrogen, but the 
close parallel between them is evident from the 
data recorded. Numerous examples in the text of 
this volume illustrate the effect of changes in crysta] 
structure on the solubility of gases in metals. The 
extraction of gases from commercial metals has been 
studied from many angles and these investigations 
are well surveyed in order to illustrate the nature of 
the results obtained. The volume is an able contri- 
bution to the literature of a highly complex subject. 


Business Budgets and Budgetary Control. By 
Wuusmore. Second edition. London: Bir 
Pitman and Sons, Limited. [Price 10s. 6d. net.) 

Mr. WutsmMorer’s book on budgeting has recently 

appeared in a second edition. It is one of the 

earlier books making the subject of budgeting its 
theme. The value of budgeting in running in- 
dustrial concerns is becoming more and more 
recognised, and, by its use, a practically new 
technique is being brought into being. The fact 
that expenditure must be estimated in order to 
arrive at the budget figure has a very useful influ- 
ence. A new outlook is induced—the financial 
outlook—on the part of each person responsible for 
assisting in its preparation. Expenditure and its 
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reasons have to be visualised and a new interest | production of the “wet” condensers have been 


is at once created. The author introduces the 
subject in a chapter on the object and scope of the 


budget ; in this, the matter is generally reviewed, to | 


be followed by another on the sales estimate, the 
importance of which can hardly be over-estimated. 
Reasons for fluctuations in sales are discussed, the 


|overcome, and to-day modern condensers of this 
| type, can give very reliable service. In the non- 
aqueous electrolytic condenser, the electrolyte used 
is of a viscous character and consists of a mixture 
of glycerine or glycol with a film producing material, 
such as boric acid or a salt thereof. In general, 


question of seasonality being treated at length. The | the power factor of these condensers is better than 
departmental budgets are then considered under | that of the wet types and the leakage is lower. 


the following heads, viz.: sales ; 


expense and finance, the whole making up the | frequently gives a superior performance. 


master budget. 

The sales estimate is, perhaps, of greater import- 
ance than any individual budget, because on this 
the manufacturing programme must be built. Thus 
it affects all expenditure, either in an upward or 
downward direction. With a reasonably firm policy, 
labour and material requirements can be visualised 
far ahead, making it possible for the necessary steps 
to be taken, without panic or even haste. The 
preparation of a budget requires knowledge and, for 
knowledge to be available, there must be a policy ; 
without a policy, to budget with intelligence is 
impracticable. The administrative action required 
to use budgeting information and make it effective 
is discussed. The author pleads for the full support 
of the management if the budget system is to have 
any chance of success. In this edition the author 
considers both “‘special order’’ manufacture and 
making forstock. In making for stock, the necessity 
of avoiding both shortage and surplus is appreciated. 

The author points out that the principle of 
budgeting has been adopted more widely in America 
than in this country. If the system encourages the 
“elimination of waste, enhances production effi- 
ciency, and greater security of employment,” the 
British manufacturer, in neglecting this instrument, 
would appear to be blind to his own interests. We 
gave a welcome to the first edition and extend the 
same to its successor. 


Electrolytic Condensers: Their Properties, Design and 


Practical Uses. By Pumnir R. Courssy, B.Sc., 
M.IL.E.E., F.Inst.P. London: Chapman and Hall, 
Limited. [Price 10s. 6d.) 


Or the principal forms of electrolytic condensers, 
in one the dielectric supports the electrodes and in the 
other the electrodes support or retain the dielectric. 
Intermediate types are known in which both 
materials are flexible and jointly require support 
by some external means, the construction being 
controlled largely by the nature of the actual appli- 
cation of the condenser. Two main theories have 
been proposed to explain the action of electrolytic 
condensers. According to the first, the active 
useful dielectric layer consists of an extremely thin 
layer of gas formed over the entire surface of the 
anode of the positive electrode of the condenser, 
while in the second the whole dielectric is solid, 
consisting of two or more parts, the inner consti- 
tuting the real active dielectric layer and the outer 
parts being permeated with the liquid electrolyte. 
The apparently high value of the dielectric constant 
of the insulating layer is due to the penetration by 
the electrolyte, since this in general possesses a very 
high dielectric constant. At the present time, the 
solid film theory is the more generally accepted, 
although it does not offer a complete explanation of 
the observed phenomena. In his volume under 
notice, Mr. Coursey deals with the properties of 
electrolytic condensers, giving also a general survey 
of the various forms and constructional details of 
types which are of recent development. The 
methods used in the measurement of the properties 
of condensers are discussed, detailed consideration 
is given to a study of the results of such measure- 
ments, and the results are presented of recent de- 
velopments and research work which have led to 
very large production and use of these condensers. 

After a short survey of the basic electrical proper- 
ties to be found in electrolytic condensers and their 
historical development, the author shows how the 
“wet” type of electrolytic condenser is so called 
from the use of a thin and generally aqueous soluv- 
tion. The differences which are found, as between 
one condenser and another, lie, firstly in the use 
of different electrolytes and secondly in the mech- 
anical form given to the anode of the condenser. 
Many of the difficulties associated with the earlier 


production ; | For use in tropical areas the completely dry type 


Apart 
from radio and industrial motor applications, there 
are numerous other uses for electrolytic condensers 
in the laboratory, and in conjunction with the 
current supply to telephone exchanges. Mr. Coursey 
has had a wide experience of the subject and many 
of the data contained in the volume have been 
derived from the result of experimental work carried 
out by him. 


Oil Burning. By H. A. Romp. The Hague: Martinus 
Nijhoff. [Price 12 guilders. ] 
Ir is to be expected that, in oil-producing countries, 
there should be more numerous and more varied 
means for using fuel oil than are commonly found 
in oil-importing countries, but it will probably 
surprise many readers of this book (patent agents 
apart) to find how many types of burners have 
been developed and quite extensively employed. 
Mr. Romp, whose book is based on a course of 
lectures delivered at Delft in 1934, before the 
Koninklijk Instituut van Ingenieurs, treats the 
subject exhaustively, dealing in separate sections 
with the basic principles and historical development 
of the combustion of oil, proceeding thence to a 
survey of modern constructions of oil-burning 
devices, and discussing at length the probable 
trends of the future. The utility of the volume 
as a work of reference, however, is likely to centre 
largely on the very detailed analytical comparison 
of some 670 types of burner, classified lists of which 
are contained in a strap inside the back cover. 
The particulars given are brought down to a later 
date than that of the original lectures, and embody 
subsequent developments to the end of 1935. The 
separate sheets supplied with the book include also 
an analysis, corrected to 1932, of 179 American domes- 
tic oil burners, in which the different types are 
distinguished in accordance with the method of oil 
and air supply, and of ignition, the manner of 
controlling the burner, the fuel normally used, and 
other characteristics. There is also, for the petro- 
leum technologist, a classification sheet of hydro- 
carbons arranged in homologous series, with 
accompanying diagrams of the molecular structures. 
The properties of fuels for internal-combustion 
engines are not ignored, but the greater part of the 
work is concerned with external combustion. The 
book is excellently illustrated, mainly with line 
drawings, and is provided with a good index and 
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THE INSTITUTE OF METALS. 


Tue thirtieth annual general meeting of the 
Institute of Metals opened at 7 p.m., on Tuesday, 
March 8, in the hall of the Institution of Mechanical 
Engineers, Westminster, London, S.W.1, and was 
brought to a conclusion on the afternoon of Thurs- 
day, March 10. By commencing the meeting on 
the evening of Tuesday, the Council introduced a 
variation in the procedure of the past thirty years, 
and, under the new arrangement, the official business 
of the Institute was dealt with on this evening, 
leaving the following day and the morning of 
March 10 entirely free for the reading and discussion 
of papers. At the outset of the meeting the Chair 
was occupied by the President, Mr. W. R. Barclay, 
O.B.E. 


REPORT OF THE COUNCIL. 


The Report of the Council, which concerned the 
proceedings and work of the Institute during the 
year ending December 31, 1937, was first presented 
to the meeting. This showed that the members 
on the roll numbered 2,166, as compared with 
2,091 on December 31, 1936, and 2,067 on December 
31, 1935. A large increase in the number of student 








members was particularly gratifying, while, among 
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the new ordinary members were members of the 
Iron and Steel Institute who’ had joined’ under the 
scheme of co-operation recently drawn up by the 
two Institutes. The Council recorded with regret 
the death of a number of members, among whom 
were Mr. G. W. Mullins, Lord Rutherford, 0.M., 
F.R.S., Sir John Dewrance, G.B.E., Mr. T. Bolton, 
and Mr. F, Tomlinson. The last two gentlemen had 
been original members of the Institute and former 
members of the Council, while Lord Rutherford 
had been an honorary member and Sir John Dew- 
rance a Fellow and Past-President. The Council 
had received a renewed invitation from the American 
Institute of Mining and Metallurgical and 
the American Iron and Steel Institute to hold the 
forthcoming autumn meeting in the United States. 
The necessary arrangements were being made in 
co-operation with the Iron and Steel Institute, 
which had received a similar invitation. 


Honoraky TREASURER’S REPORT. 

The report prepared by the honorary treasurer of 
the Institute, Mr. John Fry, was next considered. 
This showed that the income for the year ending 
June 30, 1937, amounted to 6,5191., and the 
expenditure to 6,470/., leaving a balance of 49. 
Annual subscriptions had again increased, on this 
occasion by 1997. On the other hand, the current 
requirements of the Institute had necessitated 
additional expenditure. Printing and stationery 
had needed an extra 55l., while subscriptions and 
grants to local sections had shown an increase of 
921., this being partly due to a donation of 50l. 
yoted to the International Association for Testing 
Materials. Thanks to the initiative and efforts of 
the President in connection with the endowment 
fund, the capital strength of the Institute was 
in course of being considerably improved. The 
sum of 10,9931. 13s. had been received up till 
Juné 30, 1937, and further sums had been 
promised and were anticipated. During the course 
of the evening Mr. Barclay announced that the 
amounts contributed to the endowment fund now 
stood at a little over 19,000 He had every hope 
that, in the course of the next few weeks, the 
sum aimed at, namely 20,000/., would be reached, 
or, at any rate, very nearly approached. 


ELECTION OF OFFICERS. 

As only sufficient nominations to fill the vacancies 
on the Council, announced at the last general meet- 
ing, had been made, it was intimated that no ballot 
was necessary, and the following members were, 
therefore, declared to be duly elected for the year 
1938-1939 : as President, Dr. C. H. Desch, F.R.S. ; 
as vice-president, Professor J. H. Andrew, D.Sc. ; 
and as members of the Council, Dr. J. W. Donaldson, 
Engineer Vice-Admiral Sir George Preece, K.C.B., 
and Mr. H. 8. Tasker. 

Mr. Barclay then announced that the Council of 
the Institute had accepted an invitation from the 
Council of the Iron and Steel Institute to share 
office and other accommodation at 4, Grosvenor- 
gardens, London, 8.W.1. This building, formerly 
the American Embassy, had been leased by the Iron 
and Steel Institute for a long period, and accommo- 
dation for the Institute of Metals had been provided 
as from June 24, 1938. Both Institutes would 
retain their identity and staffs, but there would 
be a joint library and reading room, while certain 
committee rooms would be in common. It would 
be possible to hold certain local-section and other 
of the smaller meetings on the new premises. 
The joint library was, he thought, a particularly 
valuable feature of the new scheme. 


Tue Instirute oF Metats MEDAL. 

The President then announced that the first 
award of the Institute of Metals Medal had been 
made to Sir William H. Bragg, O.M., F.R.S., 
President of the Royal Society and Director of the 
Royal Institution of Great Britain, an honorary 
member of the Institute. It will be recalled that 
the Medal, which is of platinum, was offered last 
year by Messrs The Mond Nickel Company, Limited, 
to be awarded by the Council for outstanding 
services to the non-ferrous metal industries, whether 
on the scientific or industrial side, and without 
distinction of race, nationality, or membership of 
the Institute. In presenting the medal to Sir 
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William, Mr. iliiadl said that it was in the power 
of the Council to award thé medal every year or 
at longer intervals as they thought fit. The Council 
had been unanimous in selecting Sir William. as 
the first recipient. His brilliantly conceived, appli- 
cation of X-rays to the study of the structure of 


matter had influenced scientific research far beyond | tion 


the boundaries of the particular branch of applied 
science represented by the Institute of Metals. | from 
Sir William, in collaboration with his highly gifted 
son, Professor W. L. Bragg, had placed at the 
service of scientific research workers in the metal- 
lurgical field an entirely new technique, the enormous 
value and potentialities of which were only beginning 
to be realised. 

Sir William Bragg, in returning thanks for the 
honour conferred upon him, said that he accepted 
the medal as an award not to himself only, but to 
the body of workers on X-rays and crystal structure 
who had built up a great subject from small begin- 
nings. The number of workers in this field was 
now quite considerable and the investigators engaged 
in metallurgy were, perhaps, more numerous than 
those in any other science. In to come 
research into the interior structure of the solid 
would be a subject widely pursued, and from 
it would flow an immense amount of scientific 
discoveries and, he believed, also of practical 
applications. 

PRESIDENTIAL ADDRESS. 

At this stage of the proceedings, the retiring 
president, Mr. W. R. Barclay, inducted the president- 
elect, Dr. C. H. Desch, F.R.S., into the Chair. A 
hearty vote of thanks to Mr. Barclay having been 
put to the meeting and carried y; 
there was a brief adjournment, following which 
Dr. Desch proceeded to read his presidential address 
dealing with “A Chemist’s View of Metallurgy.” 
After referring to the activities of the Institute 
of Metals and the steps which had been 
in the policy of co-operation with the Iron and 
Steel Institute, he passed on te a survey of the 
subject of metallurgy as a whole. He stated 
that-the separation between the ferrous and non- 
ferrous metal industries and between the industry 
of smelting and refining on the one hand, and of 
alloying, casting, working, and finishing on the 
other, presented a real obstaele to unification, 
except on the educational side. There was, 
however, one department of metallurgy in which 
no such difficulty need arise. This was the study 
best known as metallography, which was concerned 
with the structure and properties of metals and 
alloys, making use of methods based on physics 
and on chemistry. The metallographer, whether 
dealing with ferrous or non-ferrous metals, found 
himself faced by similar problems, and was forced 
to consider them in the same way. The distinction 
between columnar and equiaxed crystallisation, 
the effects of differential freezing, and the factors 
which produced inverse segregation, interested 
the maker of ingots of brass or of light alloys as 
well as the steel maker, and investigations carried 
out for the one threw light on the problems of the 
other. 

It was characteristic of chemistry that its astonish- 
ing growth during the Nineteenth Century had 
been made with a bare minimum of hypothesis. 
Atomic theories were very old. From the Greeks 
onwards, thinkers from time to time had found an 
intellectual satisfaction in picturing the world 
around them as being made up of atoms. When 
134 years ago, John Dalton took up this ancient 
hypothesis and used it in chemistry, he gave it a 
form which bore no real relation to the doctrines of 
Democritus and Lucretius. He said that the 
quantitative laws of combination of elements were 
such as would hold if each element were made up 
of similar atoms, and certain ratios existed between 
their weights. On that simple foundation the 
whole of chemistry had been built up. It should 
be observed that it was not necessary that the 
atoms should have a real existence. Some chemists 
thought it unnecessary to assume them except 
as a convenient working hypothesis, but by using 
it as such they were able to build up a great body 
of chemical knowledge. Now that the progress of 
physics had given new grounds for believing in the 








existence of the chemical atom, many lines of 





evidence converging to the same point, the struc- 
tural formule of the organic chemist, gainéd new 
reality, and the foresight of their inventors became 
strikingly evident. Progress in our knowledge 
of metals and alloys had been immensely aided by 
the use of physical methods, of which X-ray examina- 
was only one. The conception of atoms 
on a space lattice, borrowed originally 
from ° ‘the older rs, had proved 
, and it was now habitual to think of the 
structure of alloys in terms of atoms. The applica- 
tion of newer physical ideas, such as those of wave- 
mechanics, to the consideration of the forces which 
determined the change of place of atoms and the 
formation of new phases, was only beginning, but 
enough had been done to justify scientists in 
believing that much assistance might be obtained 
from such sources. 

The oldest metallographic method, that of micro- 
scopical examination, was essentially chemical. 
When a supersaturated solid solution had begun 
to lose its homogeneous character, as in the early 
stages of age-hardening, before any new phase had 
formed particles of appreciable size, chemical attack 
was) soffiétimes a most sensitive detector of the 

of change. A striking example was 
that of an aluminium alloy containing 5 per cent. 
of copper, rendered homogeneous by quenching 
from 540 deg. C. By using a suitable etching 
reagent, a kind of faint Widmanstitten pattern 
soon appeared on ageing, parallel with the increase 
in hardness, even at atmospheric temperatures. At 
higher temperatures it appeared in a shorter time, 
but even when the temperature was as high as 
200 deg. C.,. this difference in etching properties 
was apparent long before there was any in 
the lattice parameter, and still longer before any 
new phase could be detected by X-rays. Chemical 
attack could also tell metallurgists something 
of the of mechanical deformation which 
was not 80 rly shown by other methods. The 
subject a etching had scarcely received all the 
attention it deserved. Etching reagents were 
chosen ly for the contrast which they gave, 
so that the best photographs might be obtained, 
and only rarely for their specific reactions. 

It was not necessary to say much as to the impor- 
tanee of chemical analysis for metallurgical research. 
As a of control of industrial processes it 
was the oldest and still the most generally applied. 
The estimation of total oxygen was chiefly of 
interest to the ferrous metallurgist, but the problem 
of determining how the oxygen in a metal was 
distributed, in inclusions of oxide or otherwise, had 
a wider application. Microchemical methods, for 
some time used only in bio-chemistry, were becoming 
more popular, and much ingenuity was being 
expended in perfecting them for more general 
use. It was often an advantage to be able to 
make a complete analysis on a few milligrammes of 
material, as in a study of the local changes during 
corrosion or abrasion. 

The deposits of metals in the earth’s crust 
formed an important part of the natural resources 
of the world and were not inexhaustible. All 
utilisation of metals involved waste ; the proccsses 
of corrosion, and abrasion continually diminished 
the stock available for use, so that production 
had not only to meet new demands but must make 
good the unavoidable losses. Was not some plan 
of conservation needed? Surveys of existing 
resources were not lacking. Geologists and prospec- 
tors, sometimes using the modern resources of 
geophysics, had explored the greater part of the 
earth’s surface, and although extensive new dis- 
coveries were always possible, the advanciny 
knowledge of the structure of the earth made them 
increasingly unlikely. Estimates of the stocks 
remaining in the known worked or unworked 
deposits must be subject to very large errors, but, it 
was known that certain metals would be exhausted 
long before others. There was plenty for our own 
and a few more generations, but would posterity 
find itself lacking in what we regarded as necessaries 
through our thriftlessness ? It was a question 
which naturally presented itself to a chemist, and 
one which metallurgists might be asked one day 
to answer. 





(Z'o be continued.) 
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NEW FACTORY BUILDINGS OF 
MESSRS. STEEL CEILINGS, LIM- 
ITED, AT HAYES. 


A PARTICULARLY striking example of the develop- 


ments rendered possible in steel-framed buildings by | 


welding is afforded by the new administrative and 
factory buildings of Messrs. Steel Ceilings, Limited. 


These buildings, which were opened on March 2 by | 


Sir Harold Bellman, are situated at Hayes, Middlesex. 
The administrative buildings co..sist of an office block 
flanked by a garage block on the north side and a 
canteen block on the south side, the three buildings 
being connected with curtain walls giving a facade with 
a length of 240 ft. The factory, which lies behind the 
administrative block, occupies an area 300 ft. by 
240 ft., divided into five bays 60 ft. wide by 240 ft. 
long. The administrative buildings are steel framed 
with ordinary structural sections, but welded together 
instead of being bolted or riveted. The external walls 
are composed of brick filling between the steel frame. 
All the internal walls and partitions are constructed 
of Lewis dovetail sheeting framed with uprights. 
The main oper are hollow, with a cavity of 44 in. 
between the metal sheets. In two rooms on the 


ground-floor heating coils have been placed within the 
partitions, 


instead of the usual radiators. 





Saeer Units tm Place. 


dovetail sheeting is one of the firm’s own products, 
and consists of flat steel sheets, either black or gal- 


vanised, folded into a dovetail section. The latter 


not only imparts rigidity to the sheet, but provides | 


a key on both sides to give a positive grip for concrete 
|or plaster. The usual dimensions for the dovetailing 
jare § in. by 2} pitch centres, and the sheets are 
| fabricated in various lengths with a uniform width 
of 2 ft. The hollow partitions, together with built-in 
cupboards at the ends of the rooms, render the latter 
| practically soundproof. The roofs are flat and are 
|}formed with Lewis dovetailed-sheet parallel units, 
| the longest span being 39 ft. The parallel units are 
formed with dovetail sheets 2 ft. wide and of No. 20 


STEEL 





ee ee 


CEILINGS, LIMITED. 


WELDED Stee. CoLuMN. 


Fia. 2. 


and the asphalt gutter is formed on this concrete, 
providing a tower built entirely without timber. The 
apper floors are formed with dovetail parallel sheet 
units resting upon the walls and steel joists. Placed 
upon these floors, but insulated from them and not 
connected to the walls, is a sub-floor consisting of 
battens, dovetail sheeting, screeding and wood blocks, 
forming a practically soundproof floor. The window 
surrounds are of metal with welded-in steel casements, 
so that no wood nosing or plaster reveals are required. 
The ceilings and one of the offices are finished with 
embossed steel panelling in various patterns. 

The factory, interior views of which are shown in 


| Figs. 1 to 3, on this page, is claimed to be one of the 


| gauge, the top and bottom sheets being separated by | 


struts and braces formed withsimilar sectionsand welded 
jin. Apart from a few struts used when concrete was 
being placed on the roof, no centring was required. 
| The units are light in weight, those with a span of 39 ft. 
| weighing about 5 cwt., and were therefore easily hoisted 
into position. The block is surmounted by a tower 
constructed of welded steel and Lewis dovetail 
sheeting for the walls, plastered at the sides and with a 
stone cornice and plain tiled roof. The roof is also 
formed with dovetail sheeting, the grooves being filled 
in with cement to form a bed for the tiles. 





largest welded-steel buildings of its type in the country. 
Apart from a few temporary doors, no wood whatever 
was used in its construction. The main dimensions 
have already been given. The roof is carried on 28 
internal stanchions, which occupy an area of only 
12 sq. ft. out of a total of 72,000 sq. ft. of floor space. 
Each of the columns, one of which is shown in Fig. 2, 
is 8 in. square, constructed of 4,-in. plate with rods 
welded to the internal angles, and filled with fine 
concrete. The construction steelwork throughout is 
formed with }-in. steel plate bent to the required 
sections and welded. The outer walls are hollow and 
are formed with inner and outer sheets of Lewis 
dovetailed sheeting with 4-in. channel intermediate 
stanchions 6 ft. apart. The roof is formed with }-in. 
welded plate trusses of 60-ft. span and weighing only 
1 ton each. The form of the trusses, which are 30 ft. 
apart, can be seen clearly from Fig. 1. As will be 
seen from Fig. 1, and also from Fig. 3, the trusses 
are spanned with parallel dovetail-sheet units, thus 
eliminating all purlins and constructional members of 
the type usually employed in roofs, and affording the 
maximum lighting. The struts and braces separating 
the top and bottom sheets of the parallel units can be 
clearly seen in Fig. 3. The units employed in the roof 
are 30 ft. long, 2 ft. wide and 15 in. deep, each unit 
weighing 2? cwt. These hollow units, together with 
the hollow walls, produce a building which is warm 
in winter and cool in summer. The administra- 
tive buildings, together with the factory, cover an 
area of three acres. The architect was Mr. H. V. Milnes 


The space | Emerson, associated with Mr. Robert Lutyens, and the 
Lewis ' between the cornice and roof is filled with concrete ' consulting engineer was Mr. Cyril Helsby. 
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A MODIFIED THEORY OF seems probable that if measurements were made for 
ELASTICITY | both tension and compression on metals in the annealed 

. | condition an average value of $ should be obtained ; 

By W. E. Luty, M.A., D.Se. | otherwise it is difficult to understand that stress is 


| proportional to strain as it is within the range of the 

Ix this theory of elasticity it is assumed that the| elastic limits. In this theory perfect elasticity of 
volumes of isotropic solids do not change when strained | isotropic solids is assumed and Poisson’s ratio equals }. 
within the range of their elastic limits and, therefore, | In the published values of Poisson’s ratio deviating 
their specific gravity remains constant. A cube of 1-in. | from 4, the solid changes its volume, dilating, or be- 
edge on being subjected to a uniformly distributed | coming of less specific gravity under tension, or 
stress of p Ib. per square inch on the face A, as shown | becoming of greater specific gravity under compres- 
on Fig. 1, compresses the solid by an amount a. If|sion; in these cases perfect elasticity cannot be 
E = Young’s Modulus of Elasticity, then p = Ea. The | assumed. 
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The strains and the energy stored up in 
the unit cube under stress in one plane can 
now be determined. 

Let the stress p and q, as shown in Fig. 3, 
be like stresses. Then, since . 


P+, P-4 


and 


Sieg 


the given stresses can be considered to consist 
of a direct stress p + q and a shear stress 
p—q- The energy stored up by these 


stresses is 





wal rE {(? 2 ‘)" ra (FS “)"\ 


(since E = 3 N) 


255.1) 





other faces of the cube at right angles to the face A | which reduces to 


extend outwards by an amount : Neglecting small —_ (p> — pq+ @). 
quantities of the second order, then 4 ; = a, and When the stresses are unlike, as shown in Fig. 4, let 
Poisson’s ratio of the extension to the longitudinal | CoE ae LEP 
contraction is equal to }. : : : 
’ 1 l anc 
If p = 1, then E = or % E ¢— 2. +9. 
pirsilnhs | 2 F ikiabea 
The Modulus of Rigidity N rs 3% ©") ~The energy stored up is 
2(a+- ) , 
, . W . { (% 4 3 (2 ”"} 

be determined as follows: Let the unit cube be sub- 2E 2 2 
jected to uniformly distributed stresses of p and —p on ie * : 
the faces A D, D C, as shown on Fig. 2 ; then the shear ~ 2B (py +pa+ ¢). 
stress on the diagonal AC = p. Under the action of p 


~ 4 Let 5 = a, where p is a given value of p, therefore ee 
the"stress p, A D moves down pa and DC moves out? ; : r 
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(2)W- : e{ n (» = ) m (m } 5)} 
1 p® (mm? n® 
2E (on n ). 
For example, let ¢ = 3 p and Pp 1 p. 


The dimensions of the strained cube then equal 
(i+5e)(1 5 @) (i- a) 1, 
neglecting terms in a*, and the energy stored up equals 

p? p? 
W - 1+349 = > 
25 ' i 
If the stresses are q = 3 p and — 2 p, then 


(4 4ay(1 fa) (1 s) 1 


6-5. 


and 


When the stresses P, Q and R, as shown in Fig. 5, 
are all equal, the cube is compressed. This involves 
the Modulus of Bulk K with increase of the specific 
gravity, and in this theory is not considered. If 
P>Q>R, then put P—R=p, Q—-R=gq and 
KR —R=0. The stresses p and qg are like stresses in 
one plane and can now be solved by the use of equation 
(1). All other kinds of stresses in three dimensions 
are either + -| or + according as the tension 
or compression is -- or —-. For example, let the unit 
cube shown in Fig. 6 be subjected to stresses 3 p and 

-p. Under the action of the stresses 3p the cube 
extends 4.} a= 3a and under — p 4.}a =a. The 
dimensions of the strained cube are then (1 + 2a)? 
(1 — 4a) = 1. Otherwise, if the cube is considered to 
be subjected to stresses 3 p and — p in one plane, as 
in the example above, the dimensions of the strained 





‘ 0 , 
cube are ( ! 5 a) ( l 5 a) (i a) 1. Now 


consider the effect of the third stress 3 p at right angles 

to these stresses. The cube contracts by an amount 

3 

34 and extends 3 a; the strained cube then becomes 
7 3 h 3 

(1 } 5? -5@) (1 - =6- s@)a + 2a) 


(1 + 2a, (1 4 a) 1. 
The strain energy stored in isotropic solids when stressed 
within the range of their elastic limits is in this theory 
equal to A abd 

2 £E 
constant depending on the kind of strain, as, for ex- 
ample, in the vibration of tuning forks, the rebound of 
a steel ball from an anvil, and in the numerous kinds 
of springs used in various mechanisms. 

In Fig. 7 a unit cube is shown divided into two equal 
parts and stressed by stresses p at right angles to one 
another. The sum of the energies in the two parts is 


x C, where V is the volume and C a 


2 
W= ; 4 . In Fig. 8 the stresses are shown distributed 


over the faces of the unit cube as a shear stress. The 
3 /p\* 

9\5 
energy W, in this case is — = , since E = 3 N, giving 


W: Wasi:2. 

If Fig. 7 is considered to be part of two bars in a lattice 
girder and Fig. 8 a part of the plate in a plate girder. 
the question arises as to the effect of the stresses within 
the range of the elastic limits in the two cases. From 
the author’s experiments* on shear stresses the range 
is approximately the same as for the direct stress. 
Assuming this to be the case, the safe stress within 
the range of the elastic limits would be the same in 
both cases. The same problem occurs in a different 
form in considering the strength of a thin spherical 
shell and of a thin circular tube with free ends when 
subjected to internal pressure. Text-books prove that 
the spherical shell is twice as strong as the circular tube. 
The material of the shell is subjected to equal circum - 
ferential stresses at right angles to one another and 
the material of the tube to a circumferential stress. 
The range of the elastic limits cannot be the same in 
both cases; assuming that in the shell it is 4 of that 
in the tube, the safe stress within the range of the 
elastic limits would be the same. From this viewpoint, 
in the case of a drum with hemispherical ends, the 
ends should be § the thickness of the drum. 

The application of the theory to the determination 
of the stresses and strains in a thick cylinder will now 
be considered. Let r, and r, be the external and in- 
ternal radii of the thick cylinder, r, (1 -+ a) andr, (1 +1) 
the radii after being strained, as shown on Fig. 9. 
Consider a thin ring at the extremity of the radius r, 





2 ed “ yo mp . J a . 
under the action of the stress —p, DC moves out pa | na, aloo ket ¢= => ma; the values of m and x 
and moves down es. These relations give— will then be expressed by numerical coefficients. The 
~ following formulz (1) and (2) for like and unlike stresses 
5 a determine the dimensions of the strained cube— 
, V2p {o + ; ) ; 
pP_ 9. DE Sa ‘ie ie 
N =DoO i “P-5 %- ay {i-a(n—~F)} {1-0(-F + m) } 
V2 | n+ m\ ) 
If p = 1, then yite(*4 ") a 
, 1 -_ l ne E " iain f 
N = Pry but E = x Siving 5: 3or E=3N. (2) | i—a (n 3)t {! fa +F } 
This relation is closely verified from experiments on -n+m 
various metals ranging from steel to lead. In this ire ( io) *) } ab 


theory the Modulus of Bulk K is discarded as it involves 

a change in volume and specific gravity. A separate 

measurement is required to determine it. For gases, (1) w— ! mf mm ( 3 a my ( il m) } 
» 2 ; 2 


and the work stored up in the strained cube is 


and of thickness ¢. Since the volume remains constant 


2 
rat=r, (1+ a) (1 - $) t, 


and the radius r, lengthens to r, (1 + @), the breadth 
changes from 1 to 1 — na and the thickness from ¢ to 


+ Proceedings of the Institution of Civil Engineers of 





and liquids E = 3 N = 0 and, therefore, K cannot be 2K 
expressed in terms of E or N. The published values 1 p? (m® + n 
of Poisson’s ratio vary from 4 to smaller fractions. It SE ( m <) 


Ireland, 1910-14. 
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(1 
plane after being strained, (1 


. )t. If the plane ends of the thick cylinder remain | 


a . 
= ) is constant, and | 
represents the contraction of the breadth of the cylinder, | 


The equation for the volume is then 
a 


3) 


re (i ’ 


+ a? uf} (1 — 


After some reduction, and neglecting terms in a* and 
P, the equation reduces to 


r? (3 - *) 
which may be written 
a 3r3 
imo (a+ —3) 
a 3 ri 
4 () a) 


where | and k, respectively, represent the hoop and 
radial strains for any values of r between r, and fr, ; 


: " le? 
rs rs ir3 


3ar? 
4 


and 
k 


also 
a+oa+e (1 s) =) 
or 
a 3r? a 3r: 
{1+ $(1 yb {a + S(t 5) } 
(1 3) 1, 
or 
A 3r A 3r3 
V+ oe (t+ oa) 1+ oe () - FH) 
A 
() ze) : 
where 
a A PERT 
2 E E(r? — r#)’ 
and pj the internal pressure. 


The hoop stress ¢ and the radial stress p are given by 
Lamé’s formule 


r? r 
q= A(i + 3 ) and p A (1 4) 
alao 
: 3ri a 3rz\'e 
kd : 2), 
j i rit a) a a\’ , 
d ry 
a 3r? 
3 (4 Ts r; , } 
and 
[ a 3ri a 3 rz\"2 
id : l = € r , 
| dr | 3 ( = ) tr 3 { ~ ) 
d " 
a : 3r3 
$(-2%-n + 24). 
Applying these results to an example in which 
ry = 6,7, = 2, and p; = 4 gives the following : 
Stresses Strains. 
36 ri 
a = 
Hoop-Radial. | Hoop. Radial. 
| 
Par l 1+0 os . 
ne 
ers 3 2+1 | 5a | 2% 
i= 7-2 5 3+2 4a an a 
r? = 5-14 7 4+ 3 ae a 5a 
2 
rie rin 4 9 5B+4 | %a . 3, 
| 2 





Also f kdr gives — 8a and f I dr gives 10a. Therefore, 


5 
4(1—2aya (14+ 5¢)(1 
It is not proposed to give further illustrations of this 
theory; it simplifies the solution of many of the 
blems that ocour in the theory of elasticity and 
rom that point of view alone has a field of usefulness. 


a 
-$) x2—r r? = 32 








COAL MEASUREMENT AT THE 
FULHAM GENERATING STATION. 


In the series of articles in vol. cxlii of ENGrveERtnea 
(1936) describing the 120,000-kW generating station of 
the Fulham Borough Council, we mentioned, on page 
464, the device for measuring the coal as it passes from 
the bunkers to the stokers of the Stirling boilers. At 
the time the articles were written only six of the eight 
boilers in the first boiler house had been erected, but 


another has since been installed and as this is also 
fitted with the device, our previous description may 
well be amplified. The apparatus is the Romer-Lea 
coal meter, manufactured by Messrs. The Lea Re 
Company, Limited, Recorder House, Cornbrook 


corder 
Park- 
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road, Manchester, 15, and as fitted at Fulham is illus- | to design against the strongest wind ever encountered, 
trated in Figs. 1, 2 and 3, on the opposite page. There | or against the worst condition likely to occur during 


are three meters to each boiler, that is, one to each of the | the probable life of the structure.” 


outlets from the bunker. The outlets discharge through | 
a control valve into fixed inclined chutes 15 in. in 
diameter, whence the coal is delivered to swivelling 
chutes of the same diameter and passes thence into the 
stoker hopper. The latter chutes are formed at each 
end with a funnel to permit of the swivelling at the 
top and to assist in had maa distribution at the bottom. 
| The chutes are oscillated in the vertical plane parallel 
to the face of the boiler through an angle of 12 deg. on 
| each side of the vertical centre line, this motion being 
| the chief factor in the equal distribution of the coal, the 
| whole area of the hopper thus receiving a portion, as 
will be apparent from Fig. 1. 

The meter itself is essentially simple in principle, 
being based on the fact that any body immersed in 
| coal flowing at an angle less than that of the angle of 
repose will travel at the same rate as does the coal 
itself. These bodies are represented in the meter by 
brass cones inserted at comparatively short intervals 
in a bronze chain passing down the coal stream. The 
| chain is an endless loop, one strand of which is inside 
| the swivelling chute and the other outside. The loop is 
carried at the top over a large sprocket wheel rotating 
}on an axis fixed to the top of the chute. About one- 
| third of the diameter of the wheel is inside the chute, 

in which position it is protected from the coal flow by 
|a hood. The chain emerges at the bottom of the chute 
|through a slot protected by a pocket and does not 
pass over a pulley at this point. The sprocket wheel 
| is connected to a counting device, which, however, does 
| not give visible indication at this point, which, as it 
|is some 23 ft. above the stokehold floor, would be 
| difficult to read. Instead, the readings are transmitted 
electrically to a panel at the floor level, where they are 
read at a convenient height on six-figure counter-type 
dials. One of these panels is illustrated on page 466 
of the volume previously referred to and a general view 
of one boiler is given in Fig. 3. 
It should be clearly understood that what is measured 
| by the Romer-Lea meter is volume and not weight. 
|It might be objected that the readings would be 
| incorrect if a change were made in the nature of the 
| coal, but it has long been established that the weight 
of a cub. ft. of dry coal is, to all intents and purposes, 
the same, whether it is in the form of lumps, nuts, 


i 
| 


| 


The Final Report of the British Steel Structures 
Research Committee was published August 25, 1936. 
In this volume, reviewed in these columns at the time, 
radical departures from present methods of designing 
steel-frame buildings were recommended. A section by 
Professor C. F. Baker and Mr. E. Leander Williams, 
entitled “The Effect of Wind Loads on Frames with Semi- 
Rigid Connections,"’ was in agreement with “ Effect 
of Wind Loads” in Professor Baker’s paper entitled 
“The Rational Design of Steel Building Frames,” 
published in the Journal of the Institution of Civil 
Engineers (vol. 3, pages 127-230, 1936). Professor 
Baker made use of a wide range of experiments on a 
7-storey bent, two panels wide. Notwithstanding the 
extended research and study upon which the paper is 
based, Professor Baker’s method of determining wind 
stresses is not easy, and the writer considers it would be 
somewhat difficult to apply in the average designing 
office. In his opinion, the same may be said of the 
method presented by Mr. E. H. Bateman in “ The 
Stress Analysis of Continuous Frames,” a scholarly 
paper published in The Structural Engineer, vol. xiv, 
October and November, 1936. 

In the Report for 1935 (dated May, 1936) of the 
National Physical Laboratory, mention was made of a 
proposed extension of their work in determining the 
interference to the force of the wind caused by adjacent 
buildings. The Report for 1936 stated that the results 
available “ make it possible to deduce general coeffici- 
ents for use in the design of buildings erected in the 
open or built-up areas as well as coefficients for maxi- 
mum pressure differences which are likely to occur 
over a roof or wall.” Attention is now being given to 
a statistical examination of wind-pressure effects in 
a large composite model of a built-up area.* 

A paper entitled ‘“ Wind Stresses in Multi-Storey 
Buildings,”’ by Mr. R. Gray, in The Structural Engineer, 
vol. xv, pages 186-208, 1937, is worthy of more than 
a passing notice. In it, the design of a structure to 
resist wind pressure was considered in four stages, 
viz., the estimation of the speed and force of the wind ; 
the calculation of the stresses induced in the members 
of the structure ; the selection of suitable members to 


| resist these stresses ; and the design of proper connec- 


tions between members. Three methods were given 
for obtaining moments, shears and thrusts, of which 





beans, peas, or even slack. This volumetric metering 
has, in addition, the advantage of eliminating errors 
due to moisture in the fuel. It may be here noted 


that the accuracy of the Romer-Lea meter under the | 


best conditions is within 1-5 per cent., though the 
| more normal rate is within 2-0 per cent. This latter 
| only slightly from the vertical and when the length of 
| chain in the coal stream is about 6 ft., conditions 


| which obtain in the installations shown in Figs. | and 2. | 


| Naturally, the inclination from the vertical, if more 
| than, say, 30 deg., will retard the flow and the chain 
cease to function. 


meter would 


amount is obtainable when the chutes are inclined | 


would become displaced to such an extent that the | American technical periodicals. 
Similarly, if the | Stresses in Buildings,” the easily workable method he 


the conventional “ cantilever ” and “ portal” methods 
| were the second and third. The author considers that 
proposed methods to obtain so-called “‘ exact ” moments 
are unworkable except in the simplest cases. “ More- 
| over,” he says, “‘ it is doubtful whether they are much 
| nearer the truth than the results given by the common 
| methods, since the influence of the walls and floors, 
| though quite considerable, is quite incalculable.” 

At this point attention is called to Structural Prob- 
| lems, a book of 155 pages published in 1937, by Mr. 
| David A. Molitor, well known from his contributions to 
In a chapter “* Wind 


|amount of chain in the coal stream is only about | gives of obtaining wind stresses and moments is really 


| 3 ft. or 4 ft., there would not be sufficient “ grip ” on 
the chain to give a positive drive to the meter. On 
the other hand, with a long length of chain in the coal, 


| there is plenty of power ; thus with 16ft. of plain chain, | 


| that is, without cones, the upward pull on the external 
| strand is sufficient to lift an average man. The coal, 


| of course, when cones are fitted, grips the chain on its | 


plain part, as well as the cones, and with a length of 
chain in the coal exceeding 6 ft. there is no slip what- 
ever. We are indebted to the consulting engineers, 
| Messrs. Preece, Cardew and Rider, and to the chief 
| engineer, Mr. W. C. Parker, for permitting us to publish 
this account. 








WIND ACTION ON BUILDINGS. 
By Rostns FLEemMrna. 
As long as the wind blows, wind action on structures 


will 
| artic 
| previously appeared on the subject, and brings it up 
| to date by dealing with the past two or three years. 
| The previous articles appeared in ENGINEERING, vol. 
| exl, pages 432 and 539, in the issues of October 18 and 


no other than the conventional “ portal’ method. 
The author does not endorse so-called “ accurate ” 
methods, holding that the steel frame of a building, 
‘“* when clothed with architectural coverings of concrete- 
stone and brick, with steel and concrete floors, tile 
partitions, &c., becomes a composite structure, the 
nature of which cannot be appraised in terms of 
mathematics.” Mr. Molitor might well have concluded 
this chapter with a statement of what he considered to 
be the limitations to the use of the method presented. 

The skyscraper, as it exists in America, is practically 
unknown in Great Britain. A problem in the design of 
| tall-building frames so common in the United States, 
|of which nearly if not quite 400 are of 20 storeys or 
|more, is the determination and distribution of wind 
stresses. This problem constitutes a challenge to both 
| the student and the designer ; hence the continued flow 
of literature on the subject. 

An important paper on “ Wind-Bracing in Steel 





be a matter of interest to engineers. The present | Buildings,” was presented at the meeting, on January 16, 
le continues a review of the literature which has | 1936, of the American Society of Civil Engineers 


(Proceedings Am. Soc. C.E., vol. 62, pages 397-412, 
1936). This was the Fifth Progress Report of the 
| sub-committee on steel of the structural division. The 
| chairman of the committee from the first has been 


| November 15, 1935, this being, in turn, a continuation of | Professor C. R. Young, of the University of Toronto. 


one published in vol. cxxxvi, pages 481, 563 and 590, 
| in the issues of November 3, 24, and December 1, 1933. 
| At the outset, attention may be called to two edi- 
| torials in ENGINEERING, a significant sentence being 
quoted from each. In ‘“‘ Wind Loads on Buildings,” 
(vol. exlii, page 123, 1936), the following words are used : 
“The action of wind on the roof of a shed or hangar 
| —— a very different problem from that of the tall 


uilding, but one no less important,” while in the 
| article entitled “‘ Wind Pressure on Buildings ” (vol. 


exit, page 235, 1937) it is stated: . . there 


| remains for the engineer the economic question whether | 


The subjects of the Report were : (2) Comments on the 
discussion of the Third Progress Report; (b) wind 
force on rounded and rolling roofs ; (c) the allocation 
of wind force to windward and leeward walls; (d) 
simplified methods of determining wind moments ; and 
(e) experimental studies of the behaviour of wind bents. 

In allocating wind force to windward and leeward 
walls, a table was given of the force coefficient as 
determined by different authorities from models. 
Two methods of determining wind moments were given, 








* Sse Evorvewarne, vol. cxlii, page 127 (1936) 
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viz.: (1) the Goldberg method ; and (2) the Grinter 
|method. The first is a slope-deflection method, first 
| published in the Proceedings, and later reprinted with 
the discussions thereon in the 7'ransactions of the Am. 
| Soc. C.E., vol. 99 (1934), pages 962-985. Mention 
| was made of this method in an article entitled ‘‘ Wind 
| Action on Buildings,” published in ENGrvexrinc, 
| vol. cxl, page 539 (1935). The second method is 
| based on the Cross procedure of distributing fixed-end 
moments. It will also be found, together with the 
| discussions thereon, in vol. 99 (1934), pages 610-669 of 
the 7'ransactions Am. Soc. C.E. 
| The final section of the Report was a review of 
| experimental data obtained from tests at the University 
of Pennsylvania, and tests at Ohio State University. 
The first tests were described in a paper, ‘ Tall Building 
Frames Studied by Means of Mechanical Models,” 
| contributed by Professors Witmer and Bonner, published 
|in the Proceedings, Am. Soc. C.E., vol. 62, page 8 
(1936). The second tests were made on the steel model 
of the lower 13 storeys of a 55-storey three-panel bent. 
The model and the Spurr methods were reviewed in 
the article on ‘‘ Wind Action on Buildings,” in Enery- 
EERING above referred to. A monograph of 52 pages, 
entitled Tests and Design of Steel Wind Bents, was 
issued as Bulletin No. 93 of the Engineering Experiment 
Station, Ohio State University, bearing the date, 
| September, 1936. The results of these experiments 
tended to verify, with certain limitations, the Spurr 
| designing method. 
Professor John B. Wilbur contributed an article on 
| the ‘* Distribution of Wind Loads to the Bents of a 
Building ” to the Journal of the Boston Society of Civil 
Engineers, vol. xxii, page 253 (1935), in which he 
| criticised the usual method of apportioning wind 
forces among the bents of tall buildings by considering 
that each bent takes the wind load acting on the wall 
| area of the half bays on either side of the bent. He 
| presented a method that he considered more in accord- 
|ance with the actual conditions. Professor Wilbur’s 
| criticism is not new. In an article, “ Earthquake- 








Resistant Construction” in the Engineering News- 
| Record, vol. 100, page 699 (1928), Mr. Henry D. Dewell, 
* The 


| a consulting engineer of San Francisco, wrote : 
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ordinary method of computing wind stresses which 
assumes that an interior bent of a building takes a 
wind load proportional to its tributary wall surface 
is illogical and incorrect.” He also objected to a 
method “ sometimes employed, of arbitrarily selecting 
and using certain bents to furnish all the resistance to 
wind without consideration of their rigidities.” 

A monograph of 60 pages, entitled Continuity in 
Concrete Building Frames, issued in December, 1935, 
was sponsored by the Portland Cement Association. 
A section of this devoted to ‘‘ Wind Pressure " applies 
to continuous steel building frames, as well as to those 
of concrete. The method of distributing wind pressure 


followed that presented by Albert Smith in his article, | 
“Wind Bracing Problems,” published in 1933 in the | 


Journal of the Western Society of Engineers (vol. xxxviii, 
pages | to 18). The procedure for the determination of 
shear and moments was based on the slope-deflection 
method of Wilson and Maney. 

\ revised edition of Statically Indeterminate Stresses, 
by Messrs. Parcel and Maney, was published in 1936. 
In this, after alluding to the excessive labour required 
to make an analysis of wind stresses by the standard 
form of the slope-deflection method, the least-work 
method or the elastic equations developed by the 
Maxwell-Mohr method, the authors presented two 
simpler methods. The first a Maney-Goldberg 
slope-deflection method; the second, a solution by 
moment distribution. The second method can be 
applied in either of two modified forms, either (a) as 
outlined by Professor F. H. Constant; and 
outlined by Professor Clyde T. Morris. Both 


Is 


forms 


were given in the discussions of the paper by Professor | 


Hardy Cross, entitled ** Analysis of Continuous Frames 
by Distributing Fixed End Moments,” and published 
in the Am, E., 
(1932). 

The Handbook of Engineering Fundamentals, pre- 


Trans. Soe, C 


pared by a staff of specialists under the editorship of | 


Ovid W. Eshback, brought out in 1936, will probably 
be known the Hshback Handbook. Dr. H. L. 


as 


Dryden, of the U.S. Bureau of Standards, contributed | 


” 


to this a section, *“‘ Wind Pressure on Structures, 


somewhat similar to his contribution to the American | 


Civil Engineers’ Handbook mentioned in the article in 
these columns in 1933 on “* Wind Action on Buildings” 
(see vol. exxxvi, page 481). Dr. Dryden is quite 
pronounced in his views. If they should conflict with 
a municipal building code he would probably take the 
ground that he is a scientist, that he presents what he 
considers scientific facts, and that it belongs to others 
to conform their practice to these facts. 

\ Report (No. 7), of 8 pages, dated 1936, printed 
in English, published by the Structural Research 
Laboratory, Royal Technical College, Copenhagen, 
and prepared by Chr. Nokkentved, dealt with the 
Variation of the Wind-Pressure Distribution on Sharp- 
Edged Bodies, and No. 8, of 16 pages, also printed in 
English, by Harold T. Sylvester, Lieutenant (C.C.C.), 
U.S. Navy, entitled Wind Pressure Distribution on 
Sharp-Edged Bodies, was concerned with a continuation 
of the experiments of Report No. 7. 
on Wind-Pressure in Buildings, a translation by Jarvis 
and Brodsgaard from the Danish of Irminger and 
Nokkentved, recorded the second series of experi- 
mental researches by these noted pioneers. The 
volume, with 85 pages of text and 100 pages of illustra- 
tions, is to be commended for the excellence of its 


contents (see ENGINEERING, vol. cxliii, page 236, 1937). | 


Of the influence of a louvre on a building, the authors 
say: ‘It will be understood that the application of 
a louvre is always of advantage in the stability of the 
building. An internal suction is produced, which will 
tend to prevent the roof from blowing off. The louvre 
will also have a favourabie influence upon the ventila- 
tion of the building.” 

An article on “ Wind Pressure on the Akron Airship 
Dock,” by K. Arnstein and W. Klemperer, appeared 
in the Journal of the Aeronautical Sciences, (vol. 4, 
page 88, 1936), and illustrated the extent to which 
results obtained from models in a wind tunnel are 
representative of those obtained with the structure 
itself. Before the construction of the giant airship 
factory and dock at Akron, Ohio, was begun, an 
extensive programme of model tests was carried out 
at New York University. Eiaborate provision was 
made in 1935 for obtaining th» actual wind pressure 
on the structure itself. Quoting from the article 
mentioned, the author says: Summarising the 
significance of these results for the problem of scale 
effect, it may be said that the model tests gave a more 
faithful picture of the full-size phenomenon than could 
be anticipated. . . . The building has safely weathered 
many a severe storm, some accompanied by squalls 
exceeding 75 m.p.h. No trouble has ever been experi- 
enced, not even a piece of the roofing ever carried 
away.” 

The new aerodynamic laboratory, with its three wind | 
tunnels, of the Swiss Federal Institute at Ziirich, was 
described in EnGinerrtne, vol. exli, page 685 (1936). | 


(b) as | 


vol. 96, pages It» 156, | 


\ further brochure | 


NG. 
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|from the chimney of the Copenhagen Gas Works | data concerning the foreign trade activities, the cur- 
| experiments of Irminger was given in an article in| rency, weights and measures employed, and other 
| ENGINEERING in its issue of February 26, 1937 (page | matters of interest to intending visitors and commercial 
| 237). The original pioneer work of Irminger was | travellers are included. Brief descriptions of all the 
| described in ENGrneeRrne in 1895 (vol. lx, page 787). | principal towns in each country, and clear sketch 
The structural engineer has not made full use of the | maps of the main railway systems, in addition to a 
results obtained through aerodynamical research in| large folding coloured map of the whole of South 
|the past two or three decades. A series of eight | and Central America, are also given. The volume 
| excellent articles, contributed by W. Watters Pagon, closes with general articles on the products of South 
consulting engineer, of Baltimore, to the Engineering | America, its air, transport, steamship and railway ser- 
| News-Record during the years 1934 and 1935 have been | vices, and the banking and insurance facilities available. 
brought together in a monograph entitled Wind Design | The handbook is edited by Mr. Howell Davies, and is 
| by Aerodynamic Principles. In the last article a sentence | published, price 3s. 6d. net, or post free 4s., by Messrs. 
in the “ Conclusion ”’ reads as follows: ‘ Possibly no Trade and Travel Publications, Limited, 14, Leadenhall- 
engineer yet has made proper provision for outward | street. London, E.C.3. 
pressure on walls and upward pressure on roofs, and 
none has made provision for torsion of the building 
as a whole.”’ This statement, as will be seen by the 
following, is not at present strictly true: “‘ Regulation HEAD. 
No. 5, Relating to the Safety of Design and Construc- 
tion of Public School Buildings in California,” as| THE range of longitudinal and transverse speeds 
revised February 8, 1937, specifies that “the wind | usually found on a milling machine render that tool 
pressure shall be considered to act inwardly or out- | particularly suitable for the extension of its usefulness 
by the employment of auxiliary attachments. Such a 
building on a vertical plane normal to the assumed | fitting, shown in the accompanying illustration, is the 
direction of the wind The same code also specified | ‘‘ Galex ” universal high-speed milling head, distributed 
that to resist earthquake force the centroid in any | by Messrs. George H. Alexander Machinery, Limited, 
horizontal plane of the resisting vertical structural units | Coleshill-street. Birmingham, 4. The head, it will be 
must be coincident with the centre of gravity of the | clear, is attached to the overarm of the machine by a 
weight of the building, or else “ proper provision shall | clam ped block, with the auxiliary spindle lying at any 
be made for the resulting torsional moment.”’ It is | desired angle in a plane at right angles to the main 
logical to assume that this provision takes care of spindle axis. The auxiliary spindle head can, further, 
torsion due to wind pressure. be swivelled at any angle in a plane parallel to the 
An informative article on the ‘‘ Anchorage for Mill 
Roofs,” by H. A. Sweet and R. C. Corson will be found 
in Civil Engineering, New York, vol. 7, page 627, 
| 1937. The authors of this are engineers connected 
with the Associated Factory Fire Insurance Companies, 
an association that insures against wind damage. For | 
the five-year period the Associated Companies experi- 
enced 2,232 wind insurance claims totalling 1,777,400 | 
dols., probably representing less than 10 per cent. of 
the total wind storm damage in the United States and 
Canada. The authors of the article state that some 
common opinions regarding the action of the wind 
on buildings are contrary to fact. ‘* Wind-tunnel tests 
show conclusively that when wind blows perpendicu- 
larly to the sides of a building, suction exists over the 
| roof and on the outside of all but the windward walls.” 
| They also state that if roofs were anchored in the manner 
| they describe, the destruction wrought by tornadoes 
would be greatly reduced. 
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wardly in any direction, upon the projection of the 
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'ANNUALS AND REFERENCE BOOKS. | 


| Mining Year Book.—The 1938 edition of this well- | 
| known work, which has recently been published, con- 
stitutes the fifty-second consecutive annual issue of the | 
|volume. It contains detailed information regarding 
| the principal mining companies throughout the world. 
The number of companies dealt with is 1,325, and gold, 
diamond, copper, tin, platinum, silver, iron and other 
| mining concerns, collieries, and exploration and mining- 
|investment companies are included. The arrange- 
| ment is alphabetical and the particulars given for each 
|company comprise the names of the directors and 
principal officials, the date of establishment, the seat 
| of operations, a brief description of the property and 
the plant erected or in course of erection, the present 
working results and financial data. Separate lists of 
directors and of mining and consulting engineers and 
mine managers, with their addresses and the com- 
panies with which they are connected, are given. 
Other useful sections comprise statistical tables of the 
production of the principal goldfields of the world and 
the prices of base metals, a glossary covering 431 
mining terms, and a supplementary index of private 
and dormant concerns and companies which have 
ceased to be of public or market interest. The volume, 
which is compiled by Mr. Walter E. Skinner, is published 
by him at 15, Dowgate-hill, Cannon-street, London, 
E.C.4, and by the Financial Times, 72, Coleman-street, 
London, E.C.2. The price is 20s. net; 20s. 6d. post 
free, inland; and 21s. 6d. post free, abroad. 

The South American Handbook, 1938.—This, the 
fifteenth annual edition of what is now a well-established 
work of reference, follows the general plan of preceding 
issues. The volume deals in a very thorough manner 
with the countries, products, trade and resources of 
Cuba, Mexico, and Central and South America. The 
two opening chapters contain brief descriptions of the 
| South American continent as a whole, and of the ports 

of call used by ships plying between Europe or the 





main spindle axis, the combined movement providing 
a high degree of flexibility of setting. The attachment 
is driven by a flanged type motor through a four-stepped 
pulley. Normally, a motor of } h.p. running at 1,400 
r.p.m. is fitted, the pulley steps then giving spindle 
speeds of 400, 1,040, 2,000, and 4,000 r.p.m. The 
particular illustration we have reproduced shows, 
however, an attachment fitted with a slow-speed direct - 
current motor supplied to special requirements. The 
motor, therefore, is much larger than the standard one. 
and to avoid vibration the clamping bolts have been 
utilised to provide adjustable supports directly under 
the motor. The spindle is hardened and ground, and is 
mounted in ball bearings. The capacity of the attach- 
ment may be gauged by the fact that a cutter } in. 
in diameter may be used for such purposes as routing. 
finishing and grinding on moulds, dies and metal 
patterns. The work shown in the illustration is 
mounted on an indexing head and tailstock, but other 
arrangements can be used. When not required on the 
milling machine, the attachment may be adapted as a 
drill head, its swivelling properties making it useful for 
out-of-the-way applications. It can be provided with 
clamps for other cross-sections of overarm than the 
circular one. 











Tue Late Mr. J. V. Davipson.—We record with regret 
the death of Mr. J. Val. Davidson, which occurred at 





United States and South America, after which indivi- 
dual countries are dealt with in alphabetical order, 
commencing with Argentina and terminating with 
Venezuela. In all cases detailed information is given 
regarding such matters as the physical features, climate, 
Government, agricultural resources, mineral wealth 





| 


his home in Edinburgh on February 23. Mr. Davidson 
had served for many years and up till the time of his 
death, as chief of the rotating-machine test-plate of 
Messrs. Bruce Peebles and Company, Limited, Edinburgh. 
5. He had entered upon his apprenticeship with Messrs 
Bruce Peebles in 1902, and had thus served this Company 


A brief review of the development of the wind tunnel ! and industrial development of the country, while useful ' continuously for 36 years 
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PRESSURE DISTRIBUTION 


THE 

IN A CONVERGENT-DIVERGENT 
STEAM NOZZLE.* 

By A. M. Bryyre, M.A., M.I.Mech.E., and M. W. 


Woops, D.Phil. 
(Concluded from page 251 ) 


The Beginning of Condensation.—The flow through 
the nozzle undisturbed by condensation has been 
discussed in the previous section. To complete the 


analysis it remains to determine the point where 
condensation begins, the changes in pressure, velocity, 
and total heat which take place in this region, and the 


Fig.10. AXIAL_PRESSURE DISTRIBUTION 
(TEST No.49) 
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THE WILSON LINE AND THE WET STEAM LINE 
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More recently Powell (1929)* made observations 
similar to Wilson’s on a mixture of air and water 
vapour expanded by a piston in a glass cylinder. He 
found the Wilson line to coincide roughly with the 
2 per cent. wetness line, but the validity of applying 
these results to the extremely rapid expansion of steam 
in a nozzle seems doubtful. However, the leading 
article in ENGINEERING (1929),t commenting on the 
results, was one of the reasons which encouraged the 
authors to undertake this research. 

The experiments of Yellott (1934),} briefly mentioned 
earlier in this paper, were conducted with steam at 
moderate pressure on nozzles working under conditions 
of considerable over-expansion and recompression, 
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which reduced the length 
of nozzle in which expan- 
sion took place; hence 
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the ratio immediately 


> 
0 
before the commencement 
of condensation was 
changing at the high 
rate of about 0-7 per 








inch length. Thus the 
pressure at the beginning 
of condensation was diffi- 
cult to determine with 
accuracy, and Yellott de- 
tected no pressure rise 
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at the beginning of con- 
densation. In the tests 
to be described here, the 
corresponding values of 
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Po 
from 0 -22 per inch to 0-05 
per inch, and the con- 
denser pressure was kept 
sufficiently low to prevent 
recompression. Because 
of the difficulty of obtain- 
ing Mollier diagrams on 
4 which the supersaturated 
lines were plotted, Yellott 
proposed to define the 
Wilson line as “ the loci 
of the points which in- 
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behaviour of the wet steam in its subsequent expan- 


sion. An answer to the first of these questions has 
been attempted by many investigators. Martin 
(1918),+ assuming that condensation always com- 


menced with droplets of the same size, namely, that 
deduced from the classical experiments of Wilson 
(1897),t inserted this radius into the well-known 
Kelvin-Helmholtz equation, and thus estimated the 
limiting supersaturation ratio at various temperatures. 
With the aid of Callendar’s equation he was able to 
calculate the properties of steam at the point of con- 
densation, and his results when plotted on the Mollier 
diagram gave a curve which he called the Wilson line. 
It lay between the 3 per cent. and 4 per cent. wetness 
lines on the diagram. Information from another 
angle was provided by the discharge experiments of 
Mellanby and Kerr (1922)§ which led them to suppose 
that condensation commenced rather earlier, roughly 
at the 1} per cent. wetness line. A comprehensive 
review of the subject was given by Stodola (1927). 





* Paper read before the Steam Group of the Institu- 
tion of Mechanical Engineers on Friday, February 25, 
1938. Abridged. 

+ Martin, ENGINEERING, vol. evi, page 1, 1918. 

{ Phil. Trans. Roy. Soc. A., vol. clxxxix, page 265, 
1897. 

$ Proc. 1.Mech.E., page 855, 1922. 
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dicate the condition of 
steam when condensation 
has just occurred, and 
when thermal equilibrium 
| is re-established at the limit of supersaturation.” To 
derive points on this Wilson line from his pressure 
observations at the beginning of condensation, he found 
it necessary to assume that the changes took place at 
constant pressure and constant total heat. The result- 
|ing Wilson line lay between the 3 per cent. and 
|4 per cent. wetness lines. Yellott’s definition of the 
| Wilson line seems misleading, and in what follows 
| Martin’s original proposal has been adhered to. The 
|above account, necessarily very brief, attempts to 
summarise the state of knowledge when this work 
was begun in 1935. After the experimental observa- 
tions had been concluded, Rettaliata (1936)§|| pub- 
lished an account of experiments performed with 
Yellott’s apparatus on two nozzles, one smooth and 
the other roughened. In the course of his eight 
tests, four on each nozzle, he detected pressure rises 
up to 1 Ib. per square inch at the beginning of con- 





* ENGINEERING, vol. cxxvii, page 711, 1929. 

| + ENGINEERING, vol. exxvii, page 791, 1929. 

| < Trans. A.S.M.E., vol. lvi. page 411 (1934) ; 
| EERING, vol. cxxxvii, pages 303, 333 (1934). 

| § Trans. A.S.M.E., vol. lviii, page 599 (1936). 
| Since the present paper was written, a further paper 
| by Yellottand Holland has been published in ENGINEER- 
| ine, vol. exliii, pages 647, 703 (1937), entitled ‘“‘ The 
|}Condensation of Flowing Steam: Condensation in 
Diverging Nozzles.” 
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densation; and, employing the Yellott method, he 
determined points on the Wilson line varying between 
2-95 per cent. and 3-4 per cent. wetness for the rough 
nozzle and between 3-35 per cent. and 3-7 per cent. 
for the smooth. 

In the authors’ experiments a sharp rise in pressure 
from the point where condensation commenced was 
invariably observed, as had been predicted by Keenan 
in the discussion on the 1934 paper by Yellott. The 
expansion curves for two typical tests (Nos. 49 and 56) 
are shown in Figs. 10 and 11. In the former the initial 


superheat was small so that condensation began early 
in the expansion, while in the latter, since the initial 
superheat was high, condensation was considerably 


Fig.12. 
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The 
clearly marked on the pressure curves that the idea 
of making visual observations was abandoned. 

The expansion curves for most of the tests (Nos. 46 
to 64) intended for the location of the Wilson line are 
plotted together in Fig. 12, the essential observations 


delayed. beginning of condensation was 80 


being given in Table VI. As explained before, one 
mean curve suffices to represent the expansion before 
condensation commenced. The points near the dis- 
continuity are shown for each test, but the subsequent 
expansion of the wet steam is plotted only for tests 
Nos. 50, 58 and 61. These wet steam curves are 
almost, but not quite, coincident for all the tests, so 


TaBLe VI.—Determination of the Wilson Line. 











| 
Pressure at | | 
Initial Initiay | COmmence- | Limiting | Radius of 
Test | Pressure Tempera-| ment of Super- | Conden- 
No. ey ture T., ( ondensa- satura- | sation 
Lb. per | jeg F tion P,, |tion Ratio) Nuclei r, 
8q. in. abs. g. Lb. per 8 lean, x10-*. 
| sq. in. abs. j 
| ' 
! | 
50 21-04 “1 | 10-10 | 4:8 5-8 
49 20-88 7 9-15 5-0 5-7 
48 20-97 5 8-86 | 49 | 5-8 
46 20-95 6 | 880 | 80 | 59 
59 21-09 “1 7:64 4-9 5-9 
61 20-96 “5 6-94 5-0 5-9 
62 20-98 8 6-63 | 4:9 6-0 
63 20-83 *2 6-17 4-6 6-2 
64 20-99 “4 6-07 4-4 6-4 
52 21-04 “5 5-93 4-1 } 6-6 
54 20-97 5:8 5-83 4-1 | 6-7 
55 20-97 “1 5-33 4-1 | 6-8 
56 21-08 +3 4:91 42 | 6-7 
58 21-16 x f 4-87 4:1 | 6-9 


that they cannot all be plotted on the scale to which 
the diagram is drawn. One test was carried out with 
steam which was initially just wet. The pressures 
were found to fall continuously along the nozzle, 
but observations were difficult because all the gauges 
showed signs of unsteadiness. 

It is worthy of notice that condensation never com- 
menced until the throat had been passed, and therefore 
the mass discharge was not affected by the sudden 
pressure rises. If the Wilson line is in the region of 
the 3 per cent. wetness line and the pressure ratio at 
the throat is 0-55, reference to the Mollier diagram 
shows that, over the practical pressure range, con- 
densation cannot begin before the throat. Thus pro- 
vided that the steam at entry is in thermal equilibrium, 
condensation will not take place in nozzles of the 
simple convergent type which are used in turbines ; 
the steam remains superheated or supersaturated 
throughout its passage. 

During and immediately after the sudden pressure 
rise, the readings of the pressure gauges were some- 
what unstable, in bad cases oscillating by as much as 
+5 mm. This is not surprising, since considerable 
turbulence may be expected to arise from such a 
violent change of pressure, velocity and density. 

The observations and the ensuing calculations for 
the determination of the Wilson line are set out in 
Table VI, and the line is plotted on a Mollier diagram 
in Fig. 13. Unlike most previous investigators, the 
authors were able, as explained before, to make 
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allowance for the effects of friction ; and reference to 
Fig. 13 shows that these effects were considerable. 
Taking for example test 58, the vertical line represents 
isentropic expansion from the observed initial con- 
ditions to the observed pressure at the beginning of 
condensation. The point P at the foot of this line 
would be on the Wilson line if friction could be neglected. 
When the necessary allowance for this was made, 
however, the point Q was obtained as giving the con- 
dition of the steam at the beginning of condensation. 
This point, therefore, was on the Wilson line. The 
adjustment for friction was most marked when the 
initial superheat was high and condensation did not 
take place until near the downstream end of the nozzle. 
At the other end of the range, where the initial super 
heat was small, and condensation began soon after 
the throat was passed, the correction for friction was 


slight. In this way the points Q were obtained 
for each test, and a straight Wilson line has been 
drawn. 

In order that comparison may be made with the 


work of other investigators, the wetness lines are also 
shown on Fig. 13, and it is seen that the Wilson line 
may be 
3-5 per cent. at 10 Ib. per square inch absolute and 
2-6 per cent. at 5 Ib. per square inch absolute. 
however, is a misleading method of expressing the 
results, which seems to have grown up owing to the 
difficulty of obtaining Mollier diagrams complete with 
the supersaturated lines, It is preferable to express 
the results by stating that the Wilson line, over the 
small range considered, is the straight line joining the 
points whose entropy and total-heat co-ordinates in 
British units are (1-732, 1,108) and (1-805, 1,104). 
The results of the corresponding calculations for 


the limiting supersaturation ratio S and the equivalent | 


radius r of the condensation nuclei are displayed also 
in Table VI. The calculations were performed in the 
customary manner with the aid of the Kelvin-Helm- 
holtz relationship, and call for no special comment 
here, but a comparison of the values of r with those 
obtained elsewhere is of interest. Wilson’s value, 
which was used by Martin, was 5 10-* cm. at 80 deg. 
F.; and Yellott deduced results varving indiscrimin 
ately from 5-9 to 7-0 10-* cm. at temperatures 
between S82 deg. F. and 200 deg. F., 
figures would have been considerably altered had 
allowance been made for loss of heat drop due to 
friction. The authors’ results indicate that r varied 
from 5:7 to 6-9 10-* cm. between 127 deg. F. and 
107 deg. F. 
dimensions of a single molecule. 
2-29 10-* om the molecular radius 


‘ 


Jeans (1925) quoted 


as 


experiments. 

Expansion Subsequent to Pressure Rise at the Beginning 
of Condensation. —The results obtained can conveniently 
be summarised in a qualitative manner by reference 
to P/v and Mollier diagrams. Considering first the P/v 
diagram (Fig. 16), let the expansion commence at the 
point O, where the superheated steam is at pressure P,. 
If conditions of equilibrium had prevailed throughout, 
the expansion would have been represented by OSC, 
the steam remaining superheated until the saturation 
line was passed at S and then expanding as wet steam 
along SC to the final pressure P, According to the 
generally accepted supersaturation theory, which the 
present tests support, the expansion line actually 
diverged from the equilibrium curve at S and followed 
the path SA to the point A on the Wilson line. The 
tests show that the next step was a rise in pressure 
and a slight decrease in volume to a point B, where a 
departure from conditions of equilibrium was indicated 
by the fact that the volume at B was slightly greater 
than that required for equilibrium. The steam con- 
tinued its expansion from B to the final pressure at D 
in a manner which does not appear to differ widely 
from the usual behaviour of wet steam in equilibrium. 
Had the process of condensation from A taken place 
at constant pressure, conditions of equilibrium would 
have been attained at B,, a point which calculations 
show to lie not far from BD. 

On the Mollier diagram (lig. 17) more information 
can be shown. Isentropic expansion from the initial 
conditions O to a state of thermal equilibrium at 
pressure P, is indicated by Osc. For the sake of 
simplicity it will here be assumed that the percentage 
loss of heat drop due to friction was zero as far as the 
throat T, and thereafter was constant; so the pro- 
cesses of expansion with friction can be represented 
by parallel straight lines. Then OTSC shows the 
equilibrium expansion when friction is allowed for. 
Actually, supersaturated conditions prevailed from 8 
to the Wilson line point A. This expansion was followed 
by the process AB, almost isentropic, and entailing 
an increase in total heat. The remaining expansion 
is shown by BD. If condensation from A had taken 
place at constant pressure and constant total heat, 
equilibrium would have been reached at B,. 

The Effect of Increased Back Pressure.—This section 
s concerned with the effects on the pressure distribu- 


drawn between the points represented by | 


This, | 


though these | 


These values are comparable with the | 


of water | 
vapour, this result being a deduction from viscosity | 
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| tion of increasing the back pressure. Stodola (1927)* | 
| showed that for a convergent-divergent steam nozzle 
operating under constant initial conditions, the 
discharge was unaffected by a rise in the back pressure 
until the ratio of the back pressure to the initial was 
0-8 to 0-9. Similar results with air were described | 
by Durand (1935).¢ These results seem largely to | 
have escaped notice in this country, and some text- 
books still assert that the discharge is reduced as soon 
as the back pressure exceeds the throat pressure. 
The authors’ apparatus being suitable for the purpose, 
Stodola’s experiments were repeated with a set of 
| tests under approximately constant initial conditions. 
The results are plotted in Fig. 18. Actually, the initial 
conditions varied slightly, the pressures between 
17-21 lb. and 17-31 Ib. per square inch absolute, and 
the temperatures between 314 deg. and 327 deg. F., 
but, as previously shown, these fluctuations were not 
important. The results were very similar to those of 
Stodola. 

For tests 71 to 80, and 82, the expansion 
curves were identical down to the point where recom- 
pression commenced. This point moved upstream as 
the back pressure was increased, and reached the 
throat when the ratio of.the back pressure to the 
initial pressure was 0-82. With further increase of 
| the back pressure (tests 81, 78, and 79) the whole 
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nature of the expansion curves was changed and the 
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| 
| discharge was therefore 
reduced. The abrupt re- 
compression wave disap 
| peared, and theexpansion 
proceeded to a minimum 
pressure near the throat, 
and was followed by a 
gradual compression to 
the final pressure. The 
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| peak of the rise, where expansion recommences. 
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account, and this factor has been found to be of 


importance. 
(4) A sudden discontinuous rise of pressure from 


| the point on the Wilson line where condensation com- 


mences has invariably been observed. It has been 
found possible to determine the magnitude of this 
pressure rise with some accuracy and to calculate the 
time taken by the steam to pass from the super- 
saturated state at the Wilson line to the point at the 
These 


THE EXPANSION ON THE 
_ MOLLIER DIAGRAM 
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local velocity of sound 
was nowhere exceeded, 
so that the shock wave, 
observed previously in 
the expanding portion 
lof the nozzle where the 
velocities were super- 
sonic, could not 
formed. Results analo 
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gous to these have been : 
observed by one of the | 


authors in the course | 

of experiments on the te a —}- =: Se 7 

flow of water through a P. 1721-17-31lb. per Sq.In. Abs. 

| Venturi flume. ‘ 7, 314-327Deg.F | No ff 
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Conclusions. The pres 
sure observations de | | 


scribed in this paper lead 


Ee 


,-—_—_ 


to the following conclu a 5 
sions : 

(1) It has been shown aes 
that Callendar’s value 
1-30 for the index of 
isentropic expansion is sufficiently accurate for 
use in nozzle calculations. The pressures reached | 


at specific points in the nozzle are not sensitive to 


small changes in the isentropic index. The dis- 
crepancies between the predictions of the simple 
theory of Reynolds and the observations can be} 


adjusted by means of reasonable allowances for friction. | 
Friction losses calculated on this basis are found to 
be small as far as the throat, but in the remainder of 
the expansion they are of considerable magnitude. 

(2) The departures from the basic assumption 
(uniformity of conditions over every cross-section) of | 
| the Reynolds theory have been demonstrated. It has | 
been shown that in the region of the throat, Taylor’s | 
theory is in good agreement with the observations. 

(3) The Wilson line has been plotted with consider- 
able precision. In the determination of this line the 
joss of heat drop due to friction has been taken into 
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peaks lie on a line on the Mollier diagram referred 
to as * the wet steam line.” 

(5) An analysis of this pressure rise has been made ; 
and it is shown that at the peak the fluid is probably 
not in thermal equilibrium, and that the rise takes place 
with a decrease of velocity, an increase of total heat 
and a very small increase of entropy. 

(6) Certain experiments of Stodola, on the effects 
of increasing the back pressure, have been confirmed. 
It has been found that the discharge through the 
nozzle is not reduced by rising back pressure until 
the ratio of the back pressure to the initial pressure is 
0-82. 








GENERATION OF ELECTRICITY IN GREAT BRITAIN. 
The official returns rendered to the Electricity Commis- 
| sioners, Savoy-court, Strand, London, W.C.2, show that 
2,382 million units of electricity were generated by 
authorised undertakers in Great Britain during January. 
| This figure compares with 2,176 million units in January > 
1937, and represents an increase of 206 million units or 
0 





5 per cent 




















MaRcH 18,) 1938.] 


ENGINEERING. 


285 








THE MECHANICAL PROPERTIES 
OF LEAD WATER PIPES. 


By Brintey Jones, M.Met. 


Lzap has long been used by engineers as a stand- 
ard material for water pipe, but, as yet, published 
specifications are concerned only with the attain- 
ment of adequate standards of purity in the metal, 
together with safeguards against the presence of 
manufacturing defects such as dross inclusions, 
splits and eccentricity. Hydraulic bursting tests 
are sometimes called for and pipes are expected to 
withstand some minimum pressure before failure. 
These tests, however, are by no means satisfactory 
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guides to the behaviour of pipes in service. Experi- 
ence shows that lead, although plastic and weak, is 
to some extent rigid and consistent in the same 
way as the commoner materials of engineering 
construction, and tables have been framed from 
time to time associating definite wall thicknesses 
with various internal pressures. Knowledge of lead, 
however, is not so far advanced as to allow of its 
being specified in this relatively simple way, and 
until the properties of the metal are more closely 
understood, its behaviour both in manufacture and 
service will occasionally appear mysterious and 
erratic, Lead pipes which conform to all present 
demands can, and occasionally do, fail prematurely 
under certain conditions, The most careful control 
of chemical composition and cleanliness or sound- 
ness does not prevent odd cases of failure. On the 
other hand, factors of safety are usually very high. 

In the first place it is important to recognise that 
values for the strength of lead and lead alloys are 
relative and depend upon whether the stresses to 
be resisted are high or low. For the purposes of 
this article, high stresses are considered to be those 
which cause more or less immediate deformation, 
such as in bending or manipulation generally. Low 
stresses are those such as water service pressure, 








which do not produce any sensible immediate defor- 
mation. Hitherto it does not seem: to have been 
fully appreciated that the ability of lead and most 
lead alloys to resist low stresses is in no way con- 
nected with their behaviour against high stresses. 
The two properties—‘‘ Quick strength ’’ and “‘ creep 
(or long time) strength ’’—are in fact associated 
with fundamentally different properties of the 
metal and resistance figures obtained in quick 
hydraulic bursting tests, for example, are no guide 
whatever to the capacity for resisting prolonged 
hydraulic pressure. In the second place, lead is 


susceptible to extreme variations in crystal structure 
during and sometimes after manufacture. Since 
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the behaviour of lead under low stresses is deter- 
mined by the crystal structure, this must be regarded 
as a central point of study in any efficient attempt 
to explain the behaviour or improve the metal as 
an engineering material. 

In Figs. 1, 2 and 3, annexed, are illustrated 
etched and polished sections cut through three 
different samples of 4 in. by 6 lb. per yard pipe. 
Fig. 1 reveals a coarse structure; Fig. 2 shows a 
medium structure, whilst in Fig. 3 the pipe is 
constituted of four zones of coarse and medium 
sized grains. These photographs represent three 
well-defined types of structure commonly met with 
in practice and the differences between them are so 
clear as to make it surprising that they have not been 
frequently revealed in the behaviour of pipes in use. 
Such pipes when subjected to tensile tests and 
hydraulic bursting tests, however, would show only 
minor differences in “‘ strength,’’ and given a similar 
chemical composition, all three would be equally 
“ soft’ and easy to manipulate. The structures 
would be expected to give trouble-free service under 
the majority of conditions, though under certain 
circumstances failure would be anticipated in the 
types represented by Figs. 1 and 3. The wide range 
of possible structures illustrated makes it desirable 
to analyse the mechanical properties required in the 
present use of lead pipes and to ascertain how far 
these are individually affected and can be met by 


. 








such control of structure and chemical composition 
as is practicable. 

Resistance to Low Stresses.—J.' McKeown* has 
shown that the resistance to creep, under tension, 
of commercially-pure lead varies with crystal 
structure. Under a dead tensile load of 500 Ib. 
per square inch the stretch recorded after 100 days 
on samples of extruded rod having grain sizes of 
0-01 sq. mm. and 0-84 sq. mm. was 11-8 per cent. 
and 4-05 per cent. respectively. An even greater 
contrast was found in the minimum creep rates, 
this value being 10-6 by 10* strain per day for the 
fine grained material and 1-44 by 10¢ for the coarse. 
The creep strength of various alloys of lead is also 


greatly influenced by the grain size and, in practice, 
this implies that fine structures will flow under the 
influence of prolonged low stress, whereas coarse 
structures are more rigid. On the other hand it is 
now well known that coarse-grained lead, although 
ductile and malleable under severe stress may, 
under the influence of prolonged low stress, finally 
fail by intercrystalline cracking, and attention is 
drawn to this in papers by J. McKeown,t J. N. 
Greenwood{ and the author. Whereas under 
severe distortion of any description, no lead, what- 
ever its structural condition, can be made to fail 
otherwise than in a ductile manner, prolonged low 
stress can induce fissures between the grains leading 
to intercrystalline fracture with little total dis- 
tortion. There are grounds for believing that other 
conditions of prolonged low stress exist, such as 
those connected with expansion and contraction 
and reversed bending, which can cause similar 
embrittlement with little or no injury to the general 
structure or shape of the pipe or other section con- 
cerned. From causes such as these, a defect which 
occasionally appears in lead pipes—transverse 
cracking—is believed to arise. 

The fact that such serious alteration in the be- 
haviour of lead and lead alloys can be brought 
about by simple differenees in the crystalline 
structure is of great importance, and the practical 
implications of this are plainly reflected in the various 
types of service failure. Two contrasting kinds of 
breakdown in water-service pipe are described below, 
namely, failure by creep and failure by inter- 
crystalline cracking, and from these, inferences 
of practical significance can be drawn. 

Failure by Creep.—In Fig. 4, annexed, is illus- 
trated an etched and polished section showing a 
4 in. by 7 lb. per yard pipe which failed by burst- 
ing, after gradual expansion, as a result of high 
internal water pressure, The chemical composition 
of this material was such that the “ quick strength,”’ 
or hydraulic bursting pressure of the pipe would 
have been considerably greater than that of pure 
commercial lead. Examination of the photograph 
shows the crystalline structure throughout the sec- 
tion to be divided into four zones, two of which are 
of very refined grain and two much coarser. It is 





* J, Inst. Metals, vol, |x, page 201 (1937). 

t Loc. cit. 

t Proc. Aust. Inst. Min. Met., vol. o, 477 (1935). 
§ J. Inst. Metals, vol. |x, page 187 (134). 
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clear from the shape of the section that the pipe 
had expanded differentially, the coarse areas resist- 
ing and the refined areas creeping under pressure. 
If the structure had been uniformly of the coarser 
type, adequate resistance to expansion would have 
been available. In the experience of the author, 
this type of failure is extremely rare and is described 
only as a clear practical example of the dual nature 
of strength which is typical of lead and lead alloys. 
In practice, the production of structures sufficiently 
refined to cause apprehension on the grounds of 
low creep resistance would be most unlikely under 
normal conditions of extrusion and with ordinary 
qualities of material, General experience also 
shows that, as far as resistance to steady hydraulic 
pressure alone is concerned, an adequate margin of 
safety exists in the commoner sizes of pipe as at 
present used. 

Failure by Intererystalline Cracking.—The pro- 
blem of intererystalline cracking in lead has received 
a great deal of attention during recent years. 
Although it is well known that under the influence 
of vibration, brittle fractures occur in lead just as 
in any other ductile metal, it has also become 
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stop. It must be deduced in this case that corrosive | development of the ultimate stress. is succeeded 
influences have played no part in the failure, which | immediately by a collapse in the load, whieh then 
has been brought about by the failure of coarse | diminishes towards final fracture. This sudden 
grains to resist the action of low stresses. reduction in load is typical of lead and self-annealing 
The examination of the two failures described | lead alloys and is caused by spontaneous recrystal- 
above indicates that uniformity in the crystalline | lisation and softening under the deformation im- 
structure of lead pipes is most desirable. The| posed by the test. Examination of the second 
existence in one and the same pipe of two types of | curve discloses a full development of ultimate 
structure, each marked by totally different reactions | stress early in the test and this high load is then 
to low stresses, makes it impossible accurately to | substantially maintained until shortly before fracture 
predict service behaviour and the realisation of | takes place. The absence of any drop in load is 
this has led to the most important improvement | caused by a lack of ability to self-anneal quickly 
in quality which is immediately practicable. under severe deformation and indicates greater 
A study of sections taken at various periods in | Stiffness in manipulation than would be anticipated 
the extrusion process has shown that the crystal from the ultimate stress figures alone. . ; 
structure of all pipes is uniform immediately after | Resistance to Fluctuating Stresses.—The fatigue 
leaving the die. At this stage, grain size is a func- | strength, or ability of lead to resist fracture under 
tion of the temperature of extrusion. The higher | Vibration or rapidly repeated loads is in some ways 
the temperature, the coarser the grain. Marked | 40 isolated property. It seems to be unconnected 
refinements in this structure can be effected by addi- | With resistance to steady stresses, whether low or 
| tions of small amounts of other elements, such as | high. Variations in L structure, for 
0-05 per cent. of copper. When the hot pipes are | example, which so profoundly influence the effect of 
'wound directly around coiling drums, however, | Prolonged stresses, do not alter the capacity to resist 
| sections cut from actual coils show zones of coarse rapidly repeated stresses. Again, tests carried out 








increasingly evident that intercrystalline cracking | grains. These always correspond to the top and under special conditions show that the fatigue 


can occur in the absence of vibration. Such | bottom of the section where the pipe has suffered 
failures appear in lead pipe in the form of transverse tension and compression ively as a result of 
fractures, and these are chiefly associated with bending. Structures such as those illustrated in 
material which has been buried underground, and Figs. 2 and 3, for example, would normally indicate 
embedded in cement or restricted in some way. | the sections to have been cut, in the former case 
A typical fracture is shown in Fig. 5. The elucida- | from a straight length, and in the latter from a coil. 
tion of the mechanism of fransverse cracking—in the} [y general, severe deformation of lead induces 





strength of lead and certain lead alloys can be 
substantially altered by preventing access of air to 
the surface of the test piece. A reliable method of 
investigating the fatigue properties of lead lies in the 
modified use of the Haigh electro-magnetic alter- 
nating-stress testing machine which allows of the 
testing, in repeated tension and compression, of 











absence of vibration—has nted great difficulty | ;,ontaneous recrystallisation, and at high tempera- Tan I. 
and many theories have been advanced to explain |tures this is accompanied by a coarsening of 
it. The examination of numerous cases of trans- 'structure. Frequently, especially when dealing! Range of Applied | eds, 
verse cracking extending over a period of many | with lead of high purity, the whole of the pipe is Ton Dn —| Millions of Cycles. | Remarks. 
years and covering wide ranges of chemical com- | affected to such an extent by hot deformation that wn , 
position has shown such failures to be associated | the resulting structure is completely constituted of Tok. oe ia 
almost invariably with a coarse crystalline structure, | coarse grains as illustrated in Fig. 1. Uniformity | t = Bt Fractured. 
and it has seemed reasonable to surmise that if, | of structure is to be attained, therefore, by such | = 0-20 | 16-9 i 

as will + 0-18 36-034 eb 


in the manufacture of pipe, the formation of coarse 
structures be avoided, tendencies to intercrystalline 
cracking in service would be much reduced. 

In this connection the following case of transverse 
cracking in lead pipe is considered to be particularly 
interesting. A sample of } in. by 7 lb. per yard pipe, 
which contained one transverse crack, was received 
for examination. It was selected from a batch of 
material in which upwards of 30 cracks had appeared, 
the pipe having been embedded in cement. A 
cross section cut through the sample revealed the 
presence of four clearly defined zones of alternate 
coarse and fine grains as shown in Fig. 3. In 
addition to the juxtaposition of zones of coarse and 
fine grains, the sample was peculiarly valuable in 
that it contained a chance defect in the form of an 
outer annular lamination, which, although incidental 
to the cause of failure allows a deduction of general 
application to be drawn. A photograph of a longi- 
tudinal “ flat,” which had been ground, polished 
and etched to reveal the structure is shown in Fig. 6, 
on page 287. A band of refined grains is revealed 
between two bands of very coarse grains, corre- 
sponding with the zones referred to in the cross 
section. The edges of the flat are bordered by a fine 
layer of ultra-refined grains resulting from the 
presence of the outer annular lamination in the 
pipe. Although only one crack was visible in the 


original sample, numerous others gradually appeared | 


as the surface was ground away, and some of these 
are seen between the crystals in the photograph. 
By means of high-power micro-examination, a 
search was made for the position and extent of 
every crack in the section, and these have been 
mapped in the diagram Fig. 7. 

The following features emerge from a study of 
the illustrations : (a) The cracks are confined to the 
two coarse-grain areas visible in the section. The 
progress of some of the cracks is seen to terminate 
on reaching the fine-grained zone in the middle, 
which is uniformly sound, This state of affairs is 
common to a large class of failures and indicates a 
liability to intercrystalline failure of coarsely- 
crystalline structures under known service con- 
ditions, where more refined structures would be 
immune. (6) Many of the cracks have originated 
in the interior of the pipe. Two fissures are 
clearly seen to extend to the inner surface of the 
lamination and then to be brought to an abrupt 


modification of the manufacturing 
|ensure avoidance of severe deformation whilst the 
|temperature of the metal is above a certain | large test pieces. It is customary to apply pulsa- 
minimum. It has been stated that the normai | tions of equal tension and compression at a rate of 
working conditions of the extrusion process are not | 3,000 cycles per minute, and so ascertain the par- 
such as to produce structures of extreme refinement | ticular range of stress of which 4 material will with- 
in the ordinary qualities of pipe metal and, from both | stand at least 10 million applications before fracture. 
a manufacturing and a service point of view, it is | A close idea of the strength of lead when exposed to 
convenient and desirable so to control the tem- | alternating stresses, of this frequency of alternation, 
perature conditions of extrusion and coiling as to | namely, 3,000 cycles per minute, is disclosed by the 
produce uniform structures of medium grain size. | figures given in Table I, which were obtained on 
Practical experience extending over the past | test pieces machined from 1} in. diameter extruded 
three years has lent added confirmation to the | Tod, made from metal of commercial purity under 
soundness of this policy. manufacturing conditions. ’ ; 

Resistance to High Stresses.—The addition of anti-| These figures are presented im graphical form in 
mony, tin, cadmium, tellurium and other metals | Fig. % and it is clear from the shape of this (the 
to lead increase its stiffness or “ quick ” strength ” | lower) curve that a fatigue limit of about + 0-17 
and this is reflected in the higher values which are | ‘098 OF + 380 Ib. per square inch can be expected. 
obtained for tensile strength, hydraulic bursting Vhese figuus ere in good agreement with those of H. 
pressure, hardness, &c. Since increases in the | Waterhouse,* who estimated the fatigue limit of 
quick strength of lead are usually attended by oH 
substantial improvements in fatigue properties, | ae 1 


. ! | 
several alloys have been found which are extremely} ange of Appiied | : : 
3t Endurance. | 














useful in certain applications—such as where resist- rn) 2. rene ve inch, | Millions of Cycles. | Remarks. 
ance to vibration is of im pot tance. | | 

The softness, self-annealing properties and ease PTT ne 
of manipulation of lead are, however, extremely a -e-F } 9-208 Fractured. 
valuable features and, whatever progress is made $ 0-35 4-598 . 
in the adoption of new alloys, it is frequently co o Saas . 
essential to leave these characteristics undisturbed. + 0-275 64-236 Unbroken. 


Although softness implies a lack of resistance to | paid 
high stresses, the actual figures obtained in tensile | commercially-pure lead in the extruded condition, 
or hydraulic bursting tests, for example, are not and also after annealing for 100 hours at 250 deg. C., 
necessarily by themselves a direct measure of this. | ¢. he + 0-18 tons per square inch. Quick tensile 
Materials of equal tensile strength can differ con- | toot, (speed of straining: 0-2 in. per inch per 
siderably in the ease with which they can be worked. minute) carried out on this material gave an ultimate 
In conjunction with the study of autographically- stress figure of 2,440 Ib. per square inch, and an 
recorded load-elongation diagrams however, fuller elongation, on 8 in, gauge length, of 73 per cent. 

information can be derived. In Fig. 8, on page 287,/ Tn the manufacture of water pipes, in addition 
two load-elongation diagrams are shown, Tepre- | to commercially-pure lead, material containing 
senting quick-tensile tests (speed of straining: /varying amounts of tin, antimony, copper and 
0-2 in. per inch per minute) typical of “ stiff” and | bismuth is frequently used, and on account of this, 
“soft "* materials. Although ultimate-stress figures | there jis considerable variation in the fatigue 
of 3,300 1b. and 2,590 lb. per square inch respectively strengths of the various grades of material found in 
were developed, the two curves are entirely different | service. During an investigation into the effects of 
= = woe di In the ae of é ow . — added metals, it has been discovered that the fatigue 
generous yielding begins at a load considera saliv. atly 
below the ultimate stress, which is only —ere | rawr omen nt ataechionie: es i 
|after substantial deformation has occurred. The 














* J. Inst. Metals, vol. xxxix, page 375 (1928). 
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3 IX.—TextTine MACHINERY. 

e Activiry in the textile machinery industry has 
ps gat | been subject to considerable fluctuations during the 

(620!.x.) Elongation ENGINEERING” 


| past few years. The majority of firms reported 
| very poor orders throughout 1936, and Messrs. 
improved without materially increasing its stiffness | Textile Machinery Makers, Limited, the combine 
or hardness. Tests carried out on test pieces | representing the amalgamation of six of the principal 
machined from 1}-in. diameter rod of a lead of 99-9 | textile machinery manufacturers which had been 
per cent. purity, containing 0-06 per cent. copper, | able to pay the dividend on the 6 per cent. preference 
gave the results shown in Table II. The frequency of | shares in respect of 1935, paid no dividend for 1936. 
alternations was 3,000 cycles per minute as before. | It is understood that in that year the majority of 
A study of the corresponding curve shown in Fig. 9| subsidiary companies showed a small profit in spite 
indicates a safe range of + 0-285 tons per square | of the low levels of orders, but that one company 
inch or 627 Ib. per square inch. Quick tensile tests | showed a substantial loss. At the beginning of 
carried out on this material (speed of straining :| 1937 there was a considerable improvement in the 
0-2 in. per inch per minute) gave an ultimate-stress | position, and good orders were received both from 
value of 2,500 lb. per square inch and an elongation, | home and export markets. The opinion was held, 
on 8 in. gauge length, of 66 per cent. Thus a small | however, in the summer, that the principal danger 
increase in tensile strength is accompanied by an/|to the industry appeared to be that prices might 
increase of 65 per cent. in the fatigue limit. The/|not correspond to increased manufacturing costs. 
load-elongation diagrams corresponding to this test | Labour and material costs had risen to such an 
(upper curve) and also to that of the commercially- | extent that the increased prices obtained showed 
pure lead quoted above, are given in Fig..10. Both| no greater margin than in the corresponding period 
are typical of self-annealing material, but it is|of the previous year. Although the early promise 
clear that pipes made from the copper-containing | was not fully maintained in the latter part of the 
metal have an improved margin of safety under | year, there is no doubt that 1937 proved on the 
pulsating pressure and extraneous vibration. ‘whole a much more satisfactory year for textile 
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machinery makers than any since the beginning of 
the depression. 

The correct figures available for the output of the 
industry are those published in the Census of 
Production for 1935, which are shown compared 
with the figures for 1930, 1933 and 1934 in Table I, 
page 288. Between 1934 and 1935 there was a 
decline of 4-8 per cent. in the volume of production, 
but a substantial improvement in the average value 
per ton, with the result that the value of production 
was slightly higher in 1935 than in the previous 
year. The decline in the volume of production 
applied to all the separate categories of machinery 
with the exception of box looms, printing and 
finishing machinery and hosiery and knitting 
machinery. ‘The value of sales of replacement 
parts and of accessories sold separately both showed 
an advance in 1935. 

In the long run, prosperity in the textile machinery 
industry is dependent on the, state of activity in 
the textile manufacturing industries, some idea of 
which can be obtained from the imports of textile 
raw materials shown in Table Il. Imports of 
cotton, silk, hemp and jute all expanded in 1937, 
but imports of wool and flax declined. Since it is 
not possible to allow for changes in end-of-year 
stocks, however, these figures must. be regarded 
rather as showing the trend of activity over a 
period of years, than actual changes from one year 
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important section of the textile industry, namely, 
rayon and staple fibre, which is responsible for the 
purchase of a considerable amount of textile 
machinery. A reference to Table I shows that, the 
production of machinery for the manufacture of 


TABLE I.—Textime Macuinery Propvction. 


to the next. This table does not include one 





| 


| 1930. 
—= | 
Toms. | £000’s ) 
} 
Spinning and twisting, Including prepara- | 
tory processes + se - . 49,131 3,267 | 
Processes preparatory to weaving but sub- 
sequent to spinning and twisting. . | | 
ma— > 12,337 689 
Plain .. ” a te ee 
Bleaching and dyding 423 510 
Printing and finishing — ’ 
Hosiery and knitting .. : - 514 252 
laceand net .. es : 4 196 27 
Yor manufacture of rayon } 1.780 150 
Other textile machinery , 1 “ : 
Total 71,381 7,045 
ee pd e° - 2,268 
Accessories separately 3,085 
Total - '} 12,308 


1935. In that year the output amounted to.2,099 
tons valued at 298,0001. 
approximately 3 per cent. of the total production of 
textile machinery by volume and about 5 per cent. 
by value. 

Gross imports of textile machinery fell in 1937 to 
6,110 tons, valued at 1,189,212/., compared with 











Tastux Il.—Net Imports of Textile Raw Materials 
(000's Tons). 
_- 1930) 1031, 1932,| 1933.| 1934.) 1935.| 1936.) 1937 
aid 
| ' ' 
Cotton .| 611 | 470 537 | 605 537 | 535 | 663 | 714 
Wool .| 242 | 261 | 192 | 268 | 236 | 270 | 205 | 256 
Silk .. ee 178 | 169 | 209 | 266 | 320 | 281 | OC | te 
Flax --| 4b} 43) 40 51 | 62} 56; 66; 66 
Hemp ..| 60] 72] 62] 64!| 86) 85| 89) 98 
Jute .. | 126 | 130 | 130 | 148 | 173 | 152 | 166 | 170 








Tapux IIl.—Tertile Machinery. United Kingdom. 
Retained Imports. 














Index Index 
Monthly , Value 3 
Average. Volume. i per Ton oo. 
1913 |} 411 100 71-6 100 
1930——- j 
let Qr. 564 137-2 169-4 236-6 
2nd ,, 423 102-8 190°7 266-3 
Srd ,, 205 71-8 226-0 315-6 
4th ,, 453 110-2 196-0 273-7 
1931— 
let 422 102-7 185-1 258-5 
2nd ,, 411 100-0 192-7 269-1 
Srd ,, 380 92-5 154-5 215-8 
4th ,, 649 157-9 192-5 268-9 
1932— | 
Ist Qr. |. 1,180 274-9 | 131-0 183-0 
2nd ,, 531 129-2 | 133-7 186-7 
8rd ,, $23 78-6 | 159-0 222-1 
4th ,, 559 136-0 142-4 198-9 
1933— } 
lat Qr. 262 63-7 209-9 293-2 
Qud ,, 218 63-0 210-8 204-4 
ord ,, $41 | 88-0 | 21-8 281-8 
4th ,, 845 83-9 179-5 260-7 
193 
lst Qr. |} $47 | (84-4 225-3 | 314-7 
2nd ,, 404 | 120-1 173-8 242-8 
ord ,, 439 106-9 | 186-7 260-7 
#th ,, | 423 103-9 202-1 276-6 
1935— 
lst Qr. | 659 136-4 189-5 | 264-5 
2nd ,, 649 168-1 158-5 221-1 
ord ,, 612 124-6 1:7-6 | 275-8 
ath ,, 606 147-5 218-0 302-4 
1936—- | | | 
Ist Qr. 476 1146-0 240-0 334-8 
2nd ,, 767 «| «(186-5 204-5 | 287-0 
ord ,, 551 134-1 | 190-0 268-0 
th. 498 } 21:4 184°3 260-0 
1937—- 
lst Qr. 443 107-8 186-8 246-9 
2nd ,, 517 125-8 127-0 177-4 
Srd ,, 610 148:4 223-2 | g12-0 
4th ,, 413 | 100-5 205-7 | 287-3 





6,908 tons, valued at 1,537,173/. in 1936. This 
decline was more than accounted for by imports 
of hosiery and knitting machinery, which fell from 
2,674 tons in 1936 to 1,062 tons in 1937, while 
imports of other categories increased from 4,234 
tons to 5,058 tons. Germany was again the principal 
source of imports of hosiery and knitting machinery, 
though that country bore the brunt of the decline 
in 1937, imports from Germany falling from 1,511 


rayon was recorded separately for the first time in | 


These are equivalent to | 











tons to 476 tons. As pointed out in this series in 
previous years, a considerable part of the imports of 
textile machinery into this country is not directly 
competitive with machinery which is produced 
here, but consists of special types of machines. 
One of the reasons for the rising trend of imports 





1935. 
































1933. 1934. 
= ~ ~— a 
Tons. £000's Tons. £000’s | Tons. £000’s 
40,536 2,332 | 49,585 3,374 | 47,852 8,643 
_ 2,690 195 | 2,976 207 2,672 192 
| . | 10,781 | 465 | 8,553 436 
| 15,142 683 |) “4,992 301 5,026 305 
2,524 | 428 3,600 323 2,856 262 
8,551 242 5,825 378 6,374 437 
1,265 | 674 1,621 | 686 1,530 713 
219 29 299 40 248 27 
. P ’ |f 2,099 298 
4,467 | 334 8,225 529 { ore 12 
70,304 | 4,737 | 82,254 6,298 | 78,284 6,472 
— 1,833 — | 2,066 — 
_ 3128; — | 8267 — 3,438 
— 9,698 — 14,631,  — 12,169 
Tape 1V.—Teatile Machinery. United Kingdom. 
Exports. 
| 
| Index | Value Index 
— Volume. | (1918 = | Pt (1913 = 
. 100). on, 100). 
Tons. | 
1913— . 14,840 100-0 46-5 | 100-0 
1930— ; 
lst Qr. 8,894 59-9 95-2 | 204-7 
2nd ,, 7,834 52-8 97-0 208 -6 
Srd ,, 7,409 49-9 93-3 200-6 
4th ,, | 6268 | 42-2 92-3 198-5 
1931— 
Ist Qr. ..| 4,006 27-6 | 103-0 221-5 
2nd ,, ‘| 4,481 30-8 | 98-2 211-2 
$rd ,, .| 4,349 29-3 | 98-1 | 211-0 
4th ,, : 5,596 37-7 | 84-1 180-9 
1932— | | | | 
Ist Qr. ..| 5,472 36-9 | 87-2 | 187-5 
2nd ,, | 5,666 38-2 86-3 | 185-6 
Srd ,, ..| 4,796 32-3 89-0 191-4 
4th ,, ..| 5,089 34-3 87-0 | 187-1 
1933— | } 
Ist Qr. ..| 4,402 30-3 95-3 | 204-9 
2nd ,, : | 4,514 30-4 95-2 204-7 
$rd ,, .-| 4193 | 28-3 95-6 | 205-6 
4th ,, ..| 5,605 37-8 | 83-3 179-1 
1934— | 
Ist Qr. ..| 6876 | 46-3 76-1 | 163-6 
2nd ,, ..| 6,780 | 45:7 85-8 | 184-5 
Srd ,, ..| 5,884 39-6 | 89-6 | 192-7 
4th ,, 6,622 44-6 | 89-4 | 192-3 
1935— 
Ist Qr. | 6,821 30-2 | 101-6 | 218-5 
2nd ,, 5,703 38-4 | 102-2 220-0 
Srd ,, 5,308 | 85-7 101-9 219-0 
4th ,, | 6,497 37-0 106-0 228-0 
1936— | 
Ist Qr. | 4,686 | 31-6 109-1 234-8 
2nd ,, 4,057 7-3 | 118-0 254-0 
Srd ,, | 4887 | 20-6 110-0 | 236-5 
4th , | 4,612 31-0 111-7 240-0 
1937— 
Ist Qr. | 4,668 31-5 117-1 | 251-8 
2nd ,, | 5,588 37-3 114-7 | 246-7 
Srd ,, ‘| 6,303 42-5 113-6 244-3 
4th ,, .| 7,667 51-0 106-9 229-9 
| 





in recent years has been the establishment of 
specialised textile factories in this country by 
foreigners or by subsidiaries of foreign companies, 
following the imposition of import duties, and it 


TABLE V.—Unrrepv Krxcpom. Exports or TexTiLe MacHINERY BY CLASSES. 





The latter figure is still, however, below the 1934 
total of 78,486 tons. On the other hand, there has 
been a marked improvement in the average value 
per ton, and the value of exports in 1937 at 
8,109,7191., exceeded by a considerable margin the 
1934 figure of 6,672,000/. In 1937 India was again 
the principal export market, taking 27,221 tons, 
compared with 19,643 tons in 1936. Exports to 
Brazil also increased substantially from 2,126 tons 
to 5,264 tons. There was only a very slight 
improvement in exports to France, which before the 
depression constituted an important market for 
textile machinery, from 938 tons in 1936 to 1,325 
tons in 1937. These figures compare with 8,026 tons 
in 1930. Other markets which took increased 

in 1937 include Canada (1,231 tons), 
Germany (2,515 tons), Holland (3,521 tons), 
Belgium (2,280 tons), Egypt (3,842 tons), Japan 
(1,264 tons), United States (1,850 tons), China 
(2,373 tons) and Russia (1,473 tons). Quarterly 
exports are shown in Table IV, and it is satisfactory 
to note that these showed a steadily increasing 
tendency throughout 1937, the figure for the fourth 
quarter of the year being the highest since the 
second quarter of 1930. The increasing volume, 
however, was accompanied by a fall in the average 
value per ton, though except for the last quarter 
of the year this was considerably above that for 
previous years. 

A division of exports according to the principal 
classes of machinery is shown in Table V, below. 
This enables a rough comparison to be made between 
production and exports in 1935, though no exact 
comparison is possible since the export figures in- 
clude parts and accessories which are not recorded 
by volume in the Census of Production, while the 
Census figures for the value of output are based on 
ex-works prices and export values on f.o.b. prices. 
Nevertheless, a comparison of the figures shown in 
Table V with those given in Table I shows that 
exports accounted for approximately half the total 
output, this proportion being considerably higher 
in the case of spinning machinery and looms. 

International exports of textile machinery by 
value and volume are shown in Tables VI and VII. 
By value the British share of total exports rose 
from 35-0 per cent. in 1936 to 40-8 per cent., the 
highest percentage recorded for many years. German 
exports also increased, but to a lesser extent, with 
the result that this country regained its position as 
the leading exporter of textile machinery. Exports 
from the United States, which had shown a sub- 
stantial increase in 1936 remained practically con- 
stant, while exports from France continued to 
decline. Switzerland recorded a small advance in 
exports. The total exports from the countries 
shown in Table VI reached 19,881,000/., the highest 
figure recorded since 1930. This is still, however, 
very considerably below the 1929 total of 30,240,0001. 
In view of the growth of national self-sufficiency it 
is doubtful whether exports will again reach the 1929 
level; Russia in particular was previously a large 
importer of textile machinery, but now imports only 
small quantities of special machinery, and is, ‘in 
fact, an exporter of several categories. Nevertheless 
a further advance during the current year would 





























Tons. £000’s 
by: Pt bos! @ 10 Dor Te 7 vt pong 

1935. | 1936. 1937, | 1935. 1936. } 1937. 
For spinning and twisting, including preparatory processes 44,833 83,479 46,804 4,470 3,700 | 5,247 

For processes preparatory to weaving but subsequent to | 
spinning “ ”" “ : ss oe ud 1,657 1,751 807 | 154 147 | 98 
Looms and i (except bobbins) 11,781 | 10,557 15,385 | 951 917 1,295 
Printing and finishing .. os | 2,849 1,940 3,534 | 253 188 296 
Hosiery and knitti: ‘ | 700 | 608 | 839 | 437 | 443 538 
Other sorts... . 1 6205 | 4,765 | 4,768 | 648 | 564 | 636 
Total | 67,115 | 53,190 | 72,227 | 6914 5,959 | 8,110 

| | 





would appear that this development is now coming 
to an end. There is a small re-export trade in 
textile machinery, re-exports totalling 162 tons, 
valued at 80,7571., in 1937. Net imports on a 
quarterly basis are shown in Table III. 

The declining trend in British exports of textile 
machinery between 1934 and 1936 was brought to 
an end in 1937, and exports increased substantially 
from 53,190 tons in 1936 to 72,227 tons in 1937. 





seem probable, though, in view of the highly com- 
petitive nature of the market, the profit margin on 
any increased business which British manufacturers 
may obtain is not likely to be a large one. 

Turning to the home market for textile machinery, 
the year 1937 was the best experienced by the cotton 
industry for several years. During the early months 
of the year a high level of activity prevailed and 
the majority of manufacturers were able to book 
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orders for some months ahead. In the autumn, how- 
ever, following the fall in the price of raw cotton, 
demand fell away. As a result, production slowed 
down, and stocks began to accumulate in the hands 
of distributors. It is, however, felt in many quarters 
that the loss of confidence has been overdone and 
there are reasons for believing that activity during 





drew up a general plan for the industry which was 
published in October, 1937, under the title Lanca- 
shire’s Remedy : Proposals for Improving the Position 
of the Cotton Industry. ‘This suggests the introduc- 
tion of an enabling Bill and the setting up of a 
Board and Advisory Committee to examine schemes 
brought forward by individual sections of the 


experienced in recent years due to the trend towards 
finer fabrics. In the winding section, machines 
have been developed for the covering of wire for 
electrical purposes, which are capable of winding 
two to twenty ends at the same time. Other 

have been developed of more general 

to wind two or three packages on one 





TABLE, VIL—INTERNATIONAL EXPORTS OF TEXTILE MACHINERY. (8000's OMITTED.) 

























































































ah 1930. 1931. 1932. 1983, 1934, 1935. 1936, | 1937. 
Per Per Per Per Per ~ Per Per 
cent. cent. cent. | cent, cent, cent. cent. cent, 
United Kingdom | 8,628 | 40-5 5,281 |, 37-9 5,508 | 39-6 5,178 | 38-5 6,672 | 40-3 6,014 | 40-3 5,950 | 35-0 8,110 | 40-8 
Germany... 496 | 39-8 5,383 | 38-6 5,307 | 38-2 5,238 | 38-9 6,020 | 36-2 6,325 | 36-9 6.774 | 39-8 7,358 | 37-0 
United States ||| 1,731 | 8-4 1,497 | 10-7 1,232 8-8 1,170 8-7 1,445 8-7 1,702 9-9 2118 | 12-4 2168 | 10-9 
France .. ..| 764 3-6 624 | 4-5 782 5-6 841 6-2 876 5-2 804 4:7 768 4:5 574 2-9 
Switzerland | 1,683 7-7 1,152 | 8-3 || 1,080 7-8 1,042 7-7 1,602 9-6 1,397 8-2 1,417 8-3 1,671 8-4 
Total | 21,302 | 100-0 13,937 100-0 | 13,909 100-0 13,469 : 100-0 16,615 | 100-0 17,142 | 100-0 17,086 | 100-0 19,881 | 100-0 

TABLE VII.—INTERNATIONAL EXPORTS OF TEXTILE MACHINERY. (VOLUME, IN LONG TONS.) 
i. | 1930. 1981. 1982. 1983 1984, 1985. 1936. 1987. 
¥ — 

| j Per | Per Per | Per Per Per | Per 
| cent. cent. cent. || | cent. cent. oe cent. cent, cent. 
United Kingdom | 91,212 | 52-4 55,567 | 50-0 62,989 | 55-0 || 56,414 | 53-4 78,486 | 57-0 wea 54-3 53,190 | 44-1 72,227 | 50-4 
Germany... ..| 58,417 | 38-6 37,704 | 33-9 32,042 | 28-2 31,875 | 30-2 34,900 | 25-9 380 | 28-5 44.543 | 386-9 46,980 | 32+7 
France .. 10,742 | 6-2 8,570 7-7 11,214 9-9 || 10,607 | 10-0 11,175 8-2 10,774 8-7 12,571 | 10-4 10,861 7:6 
Switzerland | 13550 | 7-8 9,330 8-4 7,209 6-3 || 6,710 | 6-4 10,683 8-0 10,544 8-5 10,444 8-6 13,341 9:3 
Total | 173,921 | 100-0 || 111,171 | 100-0 || 113,454 100-0 105,606 | 100-0 135,334 | 100-0 || 123,813 | 100-0 | 120,748 | 100-0 143,409 | 1000 

















the current year should not be materially lower than 
in 1937. Any revival in business activity in the 
United States, which would be reflected in increased 
commodity prices, would have a favourable influence 
on the outlook for the cotton industry, while it is 
not unlikely that the Sino-Japanese War will result 
in a weakening of Japan’s position in export 
markets. 

On the other hand, profit margins are likely to be 
adversely affected by the increased cost of coal and 
by higher wages. Nevertheless, considerable progress 
has been made in the spinning section in the con- 
clusion of legally enforceable price fixing agreements, 
and this has resulted in a considerable increase in 
margins over the last 18 months. The first of these 
agreements, covering coarse yarns, was made in 1934, 
and since then the principle has been adopted by 
other sections of the industry. With the conclusion 
in November, 1937, of an agreement covering the 
American medium ring yarn section, almost the 
whole of the spinning section was operating under 
agreements of this type. The maintenance of reason- 
able margins in the cotton industry is probably of 
greater importance from the point of view of the 
demand for textile machinery than are small fluctua- 
tions in the output of cotton goods. There was a 
marked increase in 1937 in the dividends announced 
by spinning mills, from 317,5391. in 1936 to 
1,606,698/. In addition, the profits of the Lanca- 
shire Cotton Corporation, which are not included in 
the above figures, rose from 122,5331. to 604,8701. 

Another factor which must exert a considerable 
influence on the future demand for textile machinery 
is the scrapping of redundant spindles. The 
Spindles Board set up for this purpose under the 
Cotton Spinning Industry Bill of 1935, published 
its first annual report at the end of October, 1937. 
This showed that during the first year of operation 
the Board acquired or agreed to acquire 3,265,000 
mule equivalent spindles of which a total of 1,900,000 
had already been scrapped. It will be remembered 
that the Cotton Spinning Industry Bill stipulated 
that spindles acquired by the Spindles Board 
should not be sold for export, a provision which 
not only prevented the establishment of cotton 
mills abroad by the purchase of such spindles at 
scrap prices, but also defended the interests of the 
textile machinery industry. The Board estimated 
that as a result of the scrapping of spindles and of 
the improvement in trade the number of un- 
employed spindles had been reduced from 10,600,000 
on September 14, 1936, to 3,900,000 by September, 
1937. 

After the rejection by the Government of the 
Calico Printers and Dyers’ reorganisation schemes 
put forward in May, 1936, and the intimation that 
any further schemes requiring legislation must 
cover the whole of the industry and be designed 
in particular to encourage the export trade, the 
Joint Committee of Cotton Trade Organisations 





industry. The proposals are thus of a very general 
nature, but it is hoped that they may lead to the 


of the industry. Not until the cotton industry 
has been established on a profitable basis and steps 
have been taken to encourage exports through a 
reorganisation of marketing and the institution of 


schemes for market research and: can 
the textile machinery industry k forward to 
a reasonably steady demand for its products from 


the home market. 

There can, however, be no doubt that the cotton 
industry is still making use of a great deal of obsolete 
plant, and the increased profits which are now 
being earned should be utilised to the maximum 
possible extent for re-equipment in order to reduce 
costs in the future. The present is the most 
favourable opportunity which has been presented 
to the industry for many years to undertake such 
re-equipment and if this opportunity is not wasted, 
the current year should see an increase in the home 
demand for textile machinery. The experience of 
the wool industry during 1937 proved broadly 
similar to that of the cotton industry. A high level 
of activity in the early months of the year was 
followed by a recession in the autumn. The 
resultant decline in raw wool prices has, however, 
substantially improved the competitive position 
of wool in relation to other textiles and there is 
little doubt that the high prices during the last two 
years have tended to retard consumption par- 
ticularly in the hosiery and knitted goods sections. 
There are thus good prospects of increased con- 
sumption during 1938. The lower prices of the 
raw material should also improve the profit margin 
of the manufacturing industry, particularly those 
sections working to fixed prices. 

An important development towards the end of 
1937 was the decision of growers and brokers in 
Australia to extend the wool marketing season 
with the object of levelling price fluctuations by 
bringing daily offerings more closely into line with 
demand. The price fluctuations brought about in 
past years through the offer over short periods of 
more wool than the market can absorb, has tended 
to discourage the holding of stocks and the new 
development should ensure greater steadiness and 
stability in values. 

A number of important technical advances in 
textile machinery design was. made during 1937. 
Among new machines perhaps the most i 
was one for the reclamation of waste fibre in the 
blow room, which makes use of the buoyancy of 
the fibre in an air stream. Other de ts 
include a new two shuttle loom for the automatic 
weaving of rayon, incorporating a shuttle changing 
method of weft replenishment; a new hank and 
hose dyeing machine which obviates the use of 
paddles, pumps and propellors, and a beaterless 
scrutcher which is claimed to obviate the trouble 


first important step in the necessary reorganisation 


spindle at the same time. Of machines designed 
for the wool industry mention may be made of a 
continuous singeing machine for blankets, flannels . 
and other fabrics. 








THE HANDLING OF MOTOR-CAR 
TRAFFIC AT DOVER. 


(Concluded from page 227.) 

Iw concluding this article it will be of interest.to 
give some further particulars of the 8.S. London- 
Istanbul, with which the Belgian Administration 
de La Marine maintains a motor-car ferry service 
between Dover and Ostend during the summer 
months. The vessel is of particular interest. in 
connection with the subject with which we have 
been dealing 4s it embodies an alternative method 
of ‘and unshipping cars. As already 
e im the case of the train-ferry steamers, 
cars run on board, or are run ashore, over a hinged 
gangway carried at the top of the motor-car ramp, 
as illustrated in Plate XIV, ante, while in the case of 
the Southern Railway steamers cars are lifted by 
crane with a special bridle, which is shown in Fig. 20, 
on the same Plate. This gear is available for 
transferring cars to or from the 8.8. London-Istanbul, 
but this ae ne pene other arrange- 
ments which at. are utilised exclusively. 

As already stated, the 8.8. London-Istanbul 
is a triple-screw vessel with a gross tonnage of 
1,849. She was originally the 8.8. Ville de Liége, 
and was built by Messrs. The Société Anonyme 
John Cockerill, of Hoboken, Antwerp, in 1918. 
In 1936 she was reconstructed internally, by the 
sanie builders, to fit her for the motor-car service. 
The feature of the vessel with which we are now 
concerned is that hinged car ys have been 
provided on the vessel itself at the levels of three 
decks, so that in harbour the appropriate gangway 
may be lowered to suit the height of the tide, and 
cars may run ashore or come aboard under their 
own power. Garages are provided on three decks, 
and connection between them is made by means of 
ramps, so that a car coming on board at the level 
of any deck can pass to any other. The landing 
gangways, which are operated by electric winches, 
are all situated on the starboard side of the vessel, 
and the ramps on the port side. This arrangement 
facilitates the movement of cars aboard the vessel, 
and, for instance, on Deck B, the highest deck on 
which cars are carried, a car coming on board by 
the gangway can directly reach the ramp leading 
to Deck © by travelling around a curve of 30 ft. 
radius. This ramp is illustrated in Fig. 23, on page 
290, and the gangway on Deck B is shown in Fig. 24. 
The gangways each consist of two main cantilever 
arms | ft. 7 in. wide forming tracks on which the 
wheels of the cars travel. They are provided 
with transverse wood battens on their upper faces, 
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as shown in Fig. 24. The cantilevers are cased-in 
with lighter metal work, which forms kerbs and 
which is flexible enough to allow the gangway 
as a whole to deflect transversely sufficiently to 
allow it to adjust itself to suit the fore-and-aft 
trim of the vessel, the deck of which usually will 
not be truly horizontal. Each cantilever of the 
gangway is calculated to carry a load of 10 tons, 
80 that’ motor coaches up to a weight of 20 tons 
may be run on board. 

The vessel is arranged with four garages, one 
on Deck B, two on Deck C, and one on Deck D. 
The garage on Deck B is astern and forms part 
of the open deck, the forward portion of the deck 
being in the main occupied by promenades and 
apartments for the officers. There is also a smoke- 
room and a ladies’ boudoir. The portion of the 
deck which can be seen in Fig. 24 forms part of this 
garage. Deck C is given up almost entirely to two 
garages. As the ‘tween deck spacing of the vessel 
is liberal, these have very adequate head-room, as 
will be seen from the view given in Fig. 25. There 
are two gangways communicating with this deck, 
one forward and one just aft of the engine-room 
trunk. The opening leading to this gangway can 
be seen on the right of Fig. 25. From the forward 
gangway, which is on the open deck, direct entry 
for cars to the garage is provided by a large door 
on the port side. Access to Deck D below is 
obtained by means of a ramp, the coaming around 
which can be seen on the left of Fig. 25. This 
view shows almost the full length of the two garages 
on this deck, As wiil be clear from it, cars may 
run directly from one to the other. Division 
between the two garages is made by a mechanically- 
operated screen on the line of the engine-room up- 
take. When this is moved into position, the two 
garages are entirely cut off one from the other. 
Access from the garages on Deck C to that on Deck 
B above is obtained by the ramp already referred 
to and which is shown in Fig. 23. The garage on 





Deck D occupies the after half. It is illustrated 
in Fig. 26, which shows the ramp leading to Deck C. 
The gangway is at the aft end of the garage so that 
cars coming on board and passing to Deck C get a 
free run to the ramp. 

All the garages are provided with rings on trans- 
verse bars which lie on grooves in the decks. There 
are in all some 380 of these rings, so placed that 
there are at least four in close proximity to every 
car that is being carried. The cars are secured by 
manilla ropes between the bumpers and the rings. 
In connection with this matter it may be said that 
on all the ferry steamers there is found to be little 
tendency for a braked car to move, the tyres 
holding well to the deck. The rings form additional 
security and are clearly desirable in heavy weather. 
Special fire-proofing and fire-control arrangements 
have been provided on the 8.8. London-Istanbul, 
and it is possible for cars to be carried without having 
their petrol tanks emptied. The garages are, in 
general, constructed of steel, while the ceiling of 
the garage on Deck C is provided with a fireproof 
covering separating it from Deck B above. The 
sereen already referred to on Deck C forms a 
fireproof division between the two garages, while 
there is also a fireproof bulkhead forward of the 
garage on Deck D, separating it from the accommo- 
dation in the fore part of the vessel. A series of 
fire-signal buttons is provided throughout the 
garages, which operate indicators on the navigation 
bridge, while, to provide for the case of possible 
oversight, automatic signals operated by a rise 
in temperature, are also provided throughout. 
The garages are also fitted with fire-extinguishers, 
which come into action automatically with a rise of 
temperature. For dealing with a fire which is not 
eliminated by these extinguishers, there is a com- 
plete high-pressure water service supplied by three 
independent pumps. The arrangements provide a 
very ample supply of water which, apart from 
actual fire extinction, is serviceable in carrying 
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away the large amount of heat likely to be generated 
by a petrol fire. In addition to this water service, 
there is an extensive installation of foam extinguish- 
ing apparatus which is operated from compressed-gas 
bottles and is entirely independent from the power 
supply of the ship, foam extinguishing being, of 
course, particularly suitable for dealing with petrol 
fires. 








THE LEIPZIG FAIR. 

Visitors to the Leipzig Spring Fair are invariably 
impressed by the preponderance of machine tools * 
over other types of engineering exhibits, and this 
impression is likely to be strengthened this year. 
In the past, the, majority of the machine-tool 
exhibits have been housed in hall No, 9, which 
was erected for the 1925 Fair, and is comparable in 
size with the Palace of Engimeering at the Wembley 
Exhibition. In spite of its size, however, this 
hall has proved insufficiently large to accommodate 
all the machine-tool exhibits, and a subsidiary 
display of such exhibits, particularly those of foreign 
origin, has been arranged for some years in one 
of the other Fair buildings. Last year, wood- 
working machinery, of which there has always 
been an extensive display, was separated out 
and housed in a separate building connected to the 
main machinery hall by covered ways, and for the 
1938 Fair, which opened on March 6 and closed on 
March 14, it was found necessary to take over a third 
hall for the machine-tool exhibits. As a result of 
this extension of the space devoted to this class of 
exhibit, a number of manufacturers are showing 
for whom space could not previously be found. 

When commenting on the summer visit of the 
Institution of Automobile Engineers to Germany, 
we mentioned that an inspection of the various 
works visited gave the impression that, in spite 
of the rearmament programme, engineering produc- 
tion in the country was largely proceeding on 











292 








__ [Marcu 18, 1938. 

















normal lines. As in this country, the requirements of 
normal and armament prodyction,) side by side, 
must have led to a quite éxceptional demand for 
machine tools, both of the multi- and single-purpose 
types, and while both types are fully represented 
at the Fair, the great majority follow recognised 
practice. This, however, would naturally be anti- 
cipated, as the development of new designs is 
particularly difficult during periods of optimum 
production. There are, however, a number of 
interesting new designs exhibited, with some of 
which we propose to deal, but before doing so, 
one or two special features of the exhibits as a 
whole may be referred to. The problem of the 
materials used has become of particular importance 
in Germany owing to the scarcity of certain metals. 
Nickel, in particular, is difficult to obtain, presum- 
ably due to the requirements of the rearmament 
programme, and molybdenum is being widely 
used as a substitute. Chrome-molybdenum alloy | 
steels are largely used for gears, shafts and spindles, | 
and the addition of nickel is either entirely omitted | 
or reduced to a minimam in the cast-iron alloys used | 
for bases, standards, and columns. ‘The hydraulic | 
drive has been popular on machine tools in Germany 
for some years, and while it is still largely employed, 
wider use is being made of electric driving and con- 
‘rol. In many cases both the main drive and the feed 
we electrically driven, separate motors being used 
providing no inter-relation is required between the 
two drives as in the case of milling machines. 
Frequent use is made of single and multi-pole 
motors for the control of speed changing, and for 
reversing the spindle at high speeds. In some cases 
a pole-changing motor is employed in conjunction 
with a stepped gear drive to secure quick changes 
from a higher to a lower speed range, or vice versa. 
Stepless-gear drives, also popular in Germany for 
some years, are coming into still more extensive 
use. In some cases the required variations are 
obtained by the Ward-Leonard system of control, 
while in others, friction or other infinitely variable 
mechanical gears are utilised, the P.I.V. gear being 
particularly popular. 

As regards the other engineering exhibits, there 
is a marked increase in the section devoted to 
Diesel engines, heating and gas plants, the number 
of exhibitors in this section having actually increased 
from 59 in 1933 to well over 100 this year. The 
Diesel hall has been enlarged by an extension of 
50,000 sq. ft. to house this year’s exhibits, the new 
area being 40 per cent. greater than twelve months 
ago. Mention may also be made of the section 
devoted to acetylene and electric welding, which 
clearly demonstrates the increasing importance of 
these processes in structural steel work, automobile 
work, and in general engineering. As in the case 
of the Diesel and allied exhibits, it has been neces- 
sary to allocate additional space to welding, the 
actual increase being in the neighbourhood of 
20 per cent. We may commence our description 
by dealing with some of the machine-tool exhibits. 

A cold sawing machine possessing some unusual 
features is shown by Messrs. Franz Irmischer Mas- 
chinenfabrik and Eisengiesserei, Saalfeld. In this 
machine, which is illustrated in Fig. 1, page 291, 
and Fig. 5, Plate XVI, the saw blade is fed forward 
hydraulically, with automatic regulation of the 
preesure, the latter being maintained constant 
independently of the thickness of the profile being 
sawn. The feed of the blade is regulated by a 
throttle valve, which varies the volume of oil 
delivered from a pump in accordance with the cross- 
sectional area of the cut. The oil then passes 
through a second valve, controlled by a spring to 
regulate the pressure of the oil, If the designed 
pressure is exceeded, a by-pass valve automatically 
opens and allows the pressure to fall by the desired 
amount. The driving mechanism for the saw is 
illustrated in Fig. 5. It will be seen that the blade 
is held in a swinging frame, which is mounted on 
pivots on the apron plate. This plate carries a 
grooved pulley, as shown to the left, to which the 
drive is transmitted from the motor through a 
two-speed gearbox and Vee-belting. At the left-| 
hand end of ‘the pulley shaft, as viewed in this| 
figure, a pinion is mounted of which the teeth | 
engage with the slots visible in the saw. It is| 
stated that the resulting motion is very smooth. | 
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The apron with the saw drive can be removed from 
the machine as a self-contained unit. A single lever 
is employed to operate the two-speed gearbox and 
to engage or disengage the driving pulley. The 
multiple-Vee belts are held in tension by a tightening 
device. The outer end of the swinging frame is 
linked to the piston of a hydraulic cylinder, the 
motion of the ram being controlled as already 
described. The pressure oil and cutting fluid pumps 
are both driven from the main motor. A nut and 
screw motion, operated by a handwheel, as shown in 
Fig. 1, is provided to vary the gap for the work, 
which is afterwards held in position by hydraulic 
pressure. Gauges are provided to indicate the bar- 
clamping and feed-adjusting pressures. After the 
completion of the cut, the saw returns automatically 
under the control of a quick feed motion to its initial 
position below the table, where it is protected from 
accidental damage. 

The latest cold metal saw manufactured by 
Messrs. Gebr. Heller, Niirtingen, is illustrated in 
Fig. 2, page 291. This saw embodies a combination 
of hydraulic feed and stepless mechanical drive for 
the saw blade, the mechanical drive being obtained 
with a P.I.V. gear with the chain running in an oil 
bath. The P.I.V. gear is driven from an electric 
motor through multiple-Vee belting. The driven 
shaft of the gear is hollow, and embraces a splined 
worm shaft, the worm on this shaft meshing with 
a wheel from which the drive is finally transmitted 
to the saw blade through spiral-toothed gearing. 
The worm shaft runs in roller bearings with a 
shouldered ball bearing to take the thrust. The 
hydraulic-feed cylinder is located within the guides 
of the saw-blade slide, which is adjustable by gibs. 
The feed motion is operated on the two-pump 
system, comprising a constant-delivery geared pump 
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and a variable-delivery pump, the two pumps being 
mounted on a common driving shaft. The pump 
set is attached by flange to the interior of the machine 
base, with the operating gear mounted on the 
apron. Single-lever control serves for clamping and 
unclamping the work, and for the feed and return 
motions, in proper sequence. The control valve is 
in the form of a combined rotary and piston valve. 
The feed rate, indicated by a pointer and scale, 
accommodates itself automatically to the cross- 
sectional area to be cut. The work is clamped on 
both sides of the saw blade to ensure a clean cut. 

A small drilling machine with a novel arrange- 
ment of infinitely-variable Vee-belt drive, exhibited 
by Messrs. Auerbach und Scheibe A.-G., Saalfeld, is 
illustrated in Fig. 3, annexed, and in Fig. 6, 
Plate XVI, the latter view showing the. stepless- 
drive mechanism. The telescoping action of the 
pulleys can be clearly seen, the left-hand pulley 
being fully open, reducing its working diameter to 
the minimum, and the right-hand pulley closed in, 
so that the belt here works on the maximum 
diameter. The lever at the end of the gear casing 
effects speed-changing through a rack-and-pinion 
mechanism which alters the relative positions of the 
pulleys. Four selective speed ranges are possible, 
with a stepless variation of 1:8. The other details 
of the drill follow general practice with this type 
of machine. The spindle is of heat-treated chrome- 
molybdenum steel and is mounted in adjustable 
taper-roller bearings. Hand and power feeds are 
provided, sensitive drilling with the hand feed 
being facilitated by a spring compensating device to 
balance the weight of the drill. The power feed has 
three speeds. The drive to the machine is by means 
of an enclosed motor mounted under the gear casing, 
to the rear of the column, as shown in Fig. 3. 

The infinitely variable gear is being extensively 
adopted by German makers of machine tools, and 
some compact arrangements have been developed, 
using this type of mechanism as an intermediate 
drive. Messrs. Neisser Eisengiesserei und Maschin- 
enbau-Anstalt (Nema), Neisse-Neuland, in-a varied 
display of turning and boring machinery, showed a 
heavy lathe adapted for driving by belt, separate 
motor, or flanged motor through a P.I.V. gear 
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contained in the pedestal at the headstock end. 
The main spindle runs in three bearings, of which the 
front one is usually a plain bearing. The drive is 
transmitted by sliding gears at the lower speeds 
and directly by Vee-belt at the higher speeds. The 
belt pulley is mounted in separate bearings and is 
connected to the spindle by an adjustable geared 
clutch, the spindle being thus relieved of the belt 
tension. The saddle and the tailstock travel on 
separate ways. The front of the bed is extended 
well forward to protect the lead-screw from chips, 
and within the framing a cutting fluid tank is fitted. 
Felt wipers are attached to the saddle. The 
operating levers are grouped on the saddle and the 
headstock. Usually, the variable gear is adjusted 
by a small electric motor, under push-button control 
from the saddle, but it can be regulated also in 
conjunction with the feed motion to give a con- 
stant surface speed for surfecing operations, the 
cutting speed corresponding to the diameter being 
shown on an indicator actuated by the regulating 
gear. The feed motion is obtained from the main 
drive through change-gears and either a lead-screw 
or a feed-rod. Coarse threads can be cut, and a 
graduated collar on the spindle provides the 
necessary adjustment for cutting multiple-pitch |s 
threads. 

The same makers displayed a single-standard 
vertical boring and turning mill, designed to use 
tools of both high-speed steel and also cemented 
carbide, in which the: P.I.V. gear is employed in 
the transmission. In this case the gear is inter- 
posed between the electric motor and the back- 
gear engaging with the toothed rim of the face- 
plate, and is contained in a separate box, partly 
filled with oil. As with the lathe above mentioned, 
the faceplate speed can be varied automatically 
when surfacing, to maintain a constant cutting 
speed. A clutch and brake are incorporated in the 
drive, so that the work-table can be stopped while 
the motor continues to run. The main spindle, 
which runs in an oil bath, is supported on a thrust 


bearing and guided by long bronze bushes. The 


standard is a well-ribbed hollow casting on which 
slides a counterweighted cross-beam, with power 
adjustment in the vertical plane. Safety clutches 
prevent damage due to inadvertent engagement of 
the power traverse before the securing screws are 
released. The saddle carrying the pentagonal 
turret head slides on a guide in adjustable bearings. 
A locating stop, which can be easily swung aside, 
enables tools to be quickly set on the axis of the 
faceplate, and both horizontal and vertical power 
feed motions are available at six rates. Quick 
power adjustment is provided in all directions, 
whether the faceplate is revolving or not. The side 
head, which is also counterbalanced, and has a 
square tool holder, has six feed rates, independently 
of the head on the cross-beam. 

The toggle lever press illustrated in Fig. 4, 
page 292, and shown by Messrs. Gustav Hellmann, 
Sundwig, differs from normal models of this type 
in that the stroke can be adjusted by five incre- 
ments while the press is running. As contrasted 
with the conventional method of adjusting the 
stroke in power presses, the adjustments are made 
in the upward direction while the pressure remains 
constant. The variation is effected by turning the 
handwheel, visible on the side of the press, the 
arrangement greatly simplifying the assembly of 
the tools, which can consequently be performed in an 
unusually short time. The toggle arm, which is 
located within the press body, is made up of three 
links approximately in line. The bottom end of 
the lowest link is pivoted on the press body, while 
the top end is pivoted to the lower end of the 
middle link. The lower end of the top link is 
pivoted to the upper end of the middle link, while 
the upper end of the top link is pivoted to the inner 
end of a rocking lever, the outer end of which is 
connected to the ram. The crank for operating the 

is connected by an arm to a point near the 
lower end of the middle link, while a second arm, 
pivoted on the shaft which carries the. worm quadrant 
shown in the figure, is connected to a point higher up 
the middle link. The effect of rotating the worm 
quadrant is therefore to incline the middle limk, 
with the result that the inner end of the rocking 
lever is pulled down and the effective length of the 





stroke altered. The linkage is so arranged that the 
distance between the lowest portion of the ram 
and the table remains constant for all strokes. 
The machine is belt driven, the power being trans- 
mitted to the crankshaft through spur gearing as 
shown. 

Messrs. Loewe-Gesfiirel A.-G., Berlin, show a very 
extensive range of lathes, grinders, and milling and 
drilling machinery, some of which are illustrated 
in Figs. 7 to 11, Plate XVI, and Fig. 14, page 204. 
The lathe shown in Fig. 7 provides another instance 
of the popularity of the P.I.V. stepless drive, the 
gear housed in the pedestal beneath the headstock 
giving a range, in conjunction with a back gear, 
of from 100 r.p.m. to 1,600 r.p.m. Speed changing 
is effected by the long lever on the pedestal 
front, scales on the projecting boss giving the 
gear ratio for any setting. The power input is 
provided by the electric motor beneath the bed, 
which is attached by a flange mounting to the 
pedestal. The lathe has a centre height of 165 mm. 
and a length between centres of 610 mm. The 
longitudinal and cross feeds, respectively, are vari- 
able from 0-06 mm. to 0-6 mm., and from 0-08 mm. 
to 0-33 mm. per revolution, the gears being of the 
sliding type, totally enclosed and running in oil, 


and actuated by a crank lever, with six fied: 


positions, connected to a cam drum. i 
A somewhat larger Loewe lathe, illustrated ‘in 
Fig. 8 on Plate XVI, is of a model convertible for 
either single-purpose or multiple-purpose work, and 
is shown with the toolholder removed. The height of 
the centres is 210 mm. above the top of the guides, 
and the maximum opening between them 600 mm. 
The saddle slides on prismatic guides, which are 
protected against chips by long covers, the tailstock 
standing between the guides with sufficient side 
clearance to permit the covers to pass. Between 
the guides is a wide opening for the removal of 
chips. The bed is of box form, with an integral 
reservoir for the cutting fluid, and is surrounded by a 
tray.- The motor is placed at the rear of the machine 
drives h multiple-Vee belts and a lamin- 
ated disc clutch which also incorporates a brake. 
In the single-purpose machine a wide range of 
speeds is provided, suitable for the use of high- 


speed tools, the speed variation being effected 
by pole-changing. In the general-purpose lathe 


six spindle speeds can be obtained by sliding gears, 
and double this number by employing the back 
gear. The constant-mesh feed box gives three feed 
rates, which can. be increased to twelve by two 
pairs of change-gears, four cross-feed rates being 
obtainable for each longitudinal rate. The principal 
operating levers are grouped on the headstock, from 
which point can be controlled the feed motions, 
the quick-return motions of the two saddles, and 
the various other movements which can be executed 
by the saddles independently or in conjunction. 

Drilling machines exhibited by Messrs. Loewe- 
Gesfiirel A.-G., include the four-spindle drill which 
we illustrate in Fig. 9 on Plate XVI. This 
machine, which is also made in a two-spindle model, 
is designed to drill holes up to 30 mm. in diameter, 
toa maximum depth of 400 mm. The drill operates 
from beneath, and the work revolves in the oppos- 
site direction as it is fed downwards on to the 
drill. The drill spindle, which revolves at a con- 
stant speed of 60 r.p.m., and the work spindle, 
the speed of which is variable between 130 r.p.m. 
and 900 r.p.m., have independent motor. drives, 
fitted with electric overload relays to prevent 
breakage of the drills. The vertical feed of the 
work is adjustable in six steps between 0-01 mm. 
and 0-1 mm. per revolution. 

Three types of milling machine, included in the 
display of Messrs. Loewe-Gesfiirel A.-G., are illus- 
trated in Figs. 10 and 11, on Plate XVI, and 
Fig. 14 on page 294. The single-purpose machine 
shown in Fig, 10 has only one spindle speed and 
one rate of feed, both selected by the customer to 
suit his particular requirements. The main drive 
is by a motor, attached by a flange to the back of 
the column, and connected to the cutter spindle 
by a flat belt in the case of high-speed machines. 
In the lower-speed patterns the spindle is driven 
through changeable back-gears. A rigid box- 
section arm supports the outer bearing of the cutter 
arbor, and can be locked in position by a lever- 





operated taper key. The table has a power feed 
in one direction, with an automatic tripping action, 
and quick hand-motion in both directions by means 
of the crank seen to the right of the machine. A 
safety catch is fitted to prevent accidental contact 
of the work with the cutter when the hand gear is 
used. The hand feed can be applied intermittently 
without disturbing the power-feed adjustment. A 
trip is provided, to stop the cutter-spindle when the 
end of a cut if desired. The table, which 
has a cla’ surface 5660 mm. by 165 mm., can be 
adjusted 850 mm. in the direction of its 
length, 100 mrh. in the line of the spindle axis, and 
The machine illustrated in Fig. 11 is also a single- 
purpose model, but is fitted with electric control, 
the switchgear being built into the column. As in 
the preceding instance, the spindle speed and rate 
of feed are not variable in ope , although any 
desired speeds can be supplied, cutter spindle 
and the feed motion have ind metor drives, 
but are jointly controlled by @ single lever, the 
rotation of the cutter being a 






the table movement and to sto ly with 
it. A selector switch is fitted, machine 
can be set for either power or the latter 
being used when setting-up. feed and 
quick-return’ motions are au controlled 


by electrical trip-gear, adjustable for position, 
which makes contact with a fixed stop. A quick 
motion is obtainable ole with the hand gear, The 
» 800 mm. by 350 mm., 
‘iw and vertical movements 
end 350 mm., respectively. 
to enable the cutter to 
be changed without oe. any part, and, like 
the arm of the machine previously described, is 
locked and unlocked by a taper gib. The cutting 
fluid is circulated by a gear-pump which starts and 
stops in unison with the cutter spindle. The remain- 
ing Loewe-Gesfiirel surface-milling machine, shown in 
Fig. 14, on page 294, is a Lincoln-type design, also 
intended for single-purpose service. Separate 
electric motors drive the cutter spindle and the table, 
but a single lever controls the cutter motor, the feed, 
and the quick motions in both directions. A selector 
switch makes the change from hand feed to power 
feed, the latter motion including, in addition to the 
slow feed and the quick motions, a retarded braking 
action for stopping the cutter spindle at the end of 
the cut. The other features are substantially similar 
in design to those of the machine described above, but 
the table measures 1,000 mm. by 325 mm., and has a 
travel of 650 mm. The vertical adjustment of 
the cutter is 275 mm., and the horizontal adjustment 
of the spindle sleeve, 80 mm. 

An automatic die-sinking machine of large 
size, outwardly resembling a vertical boring and 
milling machine, was shown by Messrs, Collet und 
Engelhard, Offenbach a. M. The machine consists 
of two main parts, namely, a bedplate supporting 
a vertical faceplate to which the work is attached 
and, above it, the master pattern ; and a traversing 
column carrying the cutter headstock, which is 
adjustable in guides to give any desired movement 
over the surface of the work, in response to the 
motion of the tracer over the pattern, The move- 
ments of the tracer control those of the milling 
head electrically, but the connection is such that 
the tracer pin does not feed in towards the model 
in proportion to the feed of the tool on the work. 
If the pin touches the model an electrical circuit 
is completed which reverses the axial feed of the 
cutter while cutting continues in the vertical or 
horizontal direction, as the case may be. If the 
pin is excessively loaded by contact with some 
projection on the model, another electrical relay is 
brought into operation, which withdraws the cutter 
from the corresponding surface of the work. After 
each horizontal or vertical traverse over the work 
the cutter is advanced by a predetermined amount 
and the next cut is taken in the opposite direction. 
The feeds in the three permissible directions can 
be varied in eight steps, and quick motions are avail- 
able for setting. It is possible, also, to run the cutter 
back at high speed after completing a cut, and to 
start the next cut in the same direction of feeding. 

An outwardly similar  die-sinking machine, 
intended for smaller work, was exhibited by Mesars. 
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Heyligenstaedt und Comp. G.m.b.H., Giessen, and 
is illustrated in Fig. 12, on Plate XVI. In this 
case, however, the cutter is mounted on a fixed 
standard and the work on a vertical bracket bolted 
to a compound table capable of co-ordinate move- 
ment in two horizontal directions. The cutter 
headstock can move vertically in guides on the 
standard and carries a tracer pin possessing inde- 
pendent horizontal and vertical motion. The 
cutter spindle is driven by multiple-Vee belts 
from a direct-current variable-speed motor mounted 
by flange on the back of the standard, the high 
speeds being transmitted direct and the low speeds 
through a gearbox. 

The total speed range is from 80 r.p.m. to 3,600 
r.p.m., but to cover this range fully it is necessary 
to change the belt pulleys and to alter the gear 
ratios. The independent horizontal and vertical 
feed motions of the table and the cutter, respec- 
tively, are driven by a separate direct-current 
motor, automatically controlled by electro-magnetic 
reversing clutches and end switches. These motions 
can be obtained also by operating handwheels. 
When working with an axial tracer-pin the control 
is fully automatic, but in contour-tracing the 
direction of the next cut is determined by a pre- 
selector mechanism. The automatic controls and 
the hand controls are electrically interlocked. In 
automatic operation the main feed motion may be 
either horizontal or vertical, the movement being 
reversed by an end switch oh completion of each 
traverse, while simultaneously the cutter or the 
table, as the case may be, is advanced by the desired 
amount in readiness for the next cut. 

Another development of the fully automatic 
electric control is exemplified in the small milling 
machine displayed on the stand of Messrs. Biernatzki, 
Chemnitz. With this, most methods of milling can 
be employed, in conjunction with automatic 
braking of the cutter spindle and stoppage of the 
cutting fluid pump at the end of each cut. One hand 
lever controls all movements, and intermittent or 
** pendulum-feed " motions of the table can be 
made lengthwise, transversely or vertically. 

An improved type of hydraulic press for hardening 
flat dises or crown wheels was shown by Messrs. 


MAOHINE ; 





MESSRS. 


W. Ferd. Klingelnberg 
Sdhne Fabriken, Hiickes- 
wagen, Ramscheid. In 
this press, which is illus- 
trated in Fig. 15, an- 
nexed, the hardening 
process is subdivided in- 
to two stages, the work 
being first flooded with 
quenching fluid, and 
afterwards clamped be- 
tween upper and lower dies under pressure for the 
completion of the cooling process. Oil under pres- 
sure is used both for quenching and for operating 
the clamping mechanism. The oil is drawn from 
a tank in the base of the press by the motor-driven 
pump shown, and is passed through a filter and 
cooler before delivery to the quenching jets and ram 
cylinder. The supply to the former can be cut off 
by a cock which can be either automatically or hand 
controlled. In the case of automatic control, the 
period of pre-cooling is regulated by a handwheel 
with an indicating dial. After the pump motor has 
been started, and the control set to give the required 
period of pre-cooling, the work, which has been 
previously heated to the required quenching tem- 
perature, is placed on the lowerdie. The main valve 
is then operated, delivering oil to the ram cylinder, 
and the ram, carrying the upper die at its lower 
end, descends slowly. At acertain point the auto- 
matic valve comes into operation, and the cooling 
fluid is flooded evenly over the work in a powerful 
flow. 

When the die touches the work, the pre-cooling 
effect is completed, but the quenching fluid con- 
tinues to flow over the work as it is held under 
at pre-determined pressure under the dies for the 
completion of the cooling process. On again turn- 
ing the main valve, oil is delivered under the 
ram and the upper die is raised rapidly clear of the 
work, the quenching oil being cut off automatically 
at the same time. The quenched work can then 
be removed and replaced by the next work-piece. 

The same firm are also showing pendulum lapping 
machines which have been developed for lapping 
spiral-bevel, straight and spiral spur gears. The 
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slides which carry the spindles on which the gears 
to be lapped are mounted are set slightly off their 
correct theoretical zero position, and proceeding 
from this position, the gears are subject to a pen- 
dulum movement while rolling in mesh. As a 
result, those portions of the tooth flanks which, 
under normal theoretical conditions, would cause 
interference, are removed by lapping. Additional 
movements are given to the gears, these movements 
including a wobbling motion which is of particular 
importance with crown wheels. The amount of 
this movement can be varied, and the axis about 
which the wobble takes place adjusted within a 
certain radius. A spiral spur-gear lapping machine 
of this type is illustrated in Fig. 13, Plate XVI. It 
will be seen that the spindles are arranged parallel 
the one to the other. The machine is driven by 
two electric motors, one of which serves to rotate 
the gears for rolling in mesh, while the other drives 
the additional movements of the gear spindles 
referred to. To shorten idle times, the headstock 
slides can be moved hydraulically, and the locks 
for holding the slides in the working positions are 
also hydraulically operated. In the case of the 
machine for bevel-gear lapping, vhe spindles are 
arranged at right angles, and the firm also market 
a commercial model, suitable for lapping either 
spur or bevel gears, in which the lapping head can 
be swivelled through 90 deg. A scale is provided 
for setting the required gear angle, and dial gauges, 

ing to 0-01 mm., are fitted for making fine 
adjustments of the slides. The tooth clearance 
of the assembled gears can be checked by a measuring 
device also reading to 0-01 mm. 

(To be continued.) 

















NOTES ON NEW BOOKS. 

Tuat admittedly difficult task of writing a satisfac- 
tory elementary technical instruction book may be said 
to have been achieved by Mr. P. E. Ellis in his little 
work An Introduction to. Workshop Practice (London : 
Blackie and Son. Price 48. net.). The book is very 
fully ilastrated with sketches that could hardly be 
bettered for the purpose in view, and in its 18 chapters 
a surprisingly large amount of really practical informa- 
tion for the apprentice or junior engineering student 
has been assembled. The book is, indeed, likely to be 
so useful that our object in certain adverse criticism is 
made with the hope that it will be further improved 
in subsequent editions. Taking the chapter on drills, 
&c., we find that the twist drill is dealt with by giving 
just that sort of basic information the beginner ought 
to possess, yet when this is followed up by an account 
of the reamer and the broach, there is merely a bald 
description of the two tools without any indication of 
the method of use of either, while it is certainly mis- 
leading to state that their construction is similar, the 
cutting edges of the two being in entirely dissimilar 
planes. Again, exception must be taken to the 
phrasing of the description of the precision cylindrical 
grinding machine, for the expression “‘ when the work 
is stationary,” is likely to confuse the student, as he 
might assume that the work did not rotate, a primary 
requirement in cylindrical grinding, whether centreless 
or not. A very unusual feature of the book, the utility 
of which remains to be proved, is the reproduction on 
the margins of sketches which, on the leaves being 
rapidly released by the thumb, give a cinematograph 
effect. Thus, in one corner the movements of filing a 
flat are reproduced. The effect is realistic, but the 
result debatable. However, in view of the number of 
different blocks required for these illustrations and the 
low price of the book, it cannot be said that this 
departure from accepted format has raised its cost 
unduly. A glossary of some engineering terms is a 
commendable addition. 





There is always a demand for modern text-books 
written in a practical manner, and two little volumes 
in Messrs. Crosby Lockwood’s Modern Handbooks 
series are well qualified. to meet this in their respec- 
tive spheres. We refer to Reinforced Concrete, by 
J. McHardy Young, and Structural Steelwork for 
Buildings, by H. P. Smith. The first covers the usual 
ground, dealing with materials and then going on to 
design. Advanced mathematics are not made use 
of, and the provision of examples for working out, 
makes the book suitable for artisans or practical men 
desirous of gaining some theoretical knowledge by 
means of home study. The author states that it is 
easier to measure cement by weight than by volume 
and that therefore the relation between volume and 
weight is often stated. The reason for proportioning 
by weight, however, is that such a method is more 
accurate on account of varying degrees of bulking with 
different brands of cement. The author’s remarks on 
the slump test also seem to require some modification, 
as the slump effect varies with the stone used. The book 
on structural steelwork is generally on the same lines 
as that on reinforced concrete. It contains an interest- 
ing feature in a chapter devoted to welding, the author 
doing good service here by emphasising the fact that 
welded construction is not merely a new method of 
connecting which takes the place of rivets or bolts, but 
is a type of construction which affects design. The 


price of each book is 2s. 6d. net. Both are well printed | has 


and illustrated, and concisely, and at the same time, 
clearly written. 





A number of alterations and additions to the 1936-37 section 


Rules are em}odied in the 1937-38 issue of the Rules 
and Regulations of Lloyd’s Register of Shipping. More 
especially these relate to the sections dealing with the 
arrangements for carrying and burning oil fuel ; steer- 
ing gear; pumping arrangements; engines and 
boilers ; and electrical equipment. It is noted, also, 
that the Rules for Welded Pressure Vessels, approved 
by the General Committee in October last, are to be 
included in the main volume, with which they are now 
supplied as a loose insert. These particular rules follow 
generally on the lines of the Requirements for Welded 
Pressure Vessels intended for Land Purposes, noticed on 
page 664 of our 143rd volume (1937) with certain 
important modifications. The Rules and Regulations 
may be obtained from Lloyd’s Register of Shipping, 
71, Fenchurch-street. London, E.C.3, at the price of 
158, net. 


Petroleum Technology in 1936, prepared. under the 
General Editorship of Dr. F. H. Garner, Ph.D., M.Sc., 
F.LC., has soegntay, Reg published by The Institution 
of Petroleum Technologists, London, at the price of 
7s, 6d. net, The first section of this volume discusses 
the trend of theories of the origin of petroleum, and 
indicates the value of aerial photography in geological 
reconnaissance. Another reviews recent developments 
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in geophysical methods, the success attained by these 
during 1986 being remarkable, and including the dis- 
covery of at least eight new oilfields on the Texas Gulf 
Coast area, one of which is of major importance. The 
years of depression have enabled manufacturers to 
devote more time to study the development and 
improvement of oilfield machinery and equipment. 
Advances in petroleum refinery technology has pursued 
a normal course. Ten years ago the world’s cracked 
gasoline production was about 105,000,000 barrels, 
while during 1936 the volume was 303,452,000 barrels— 
a three-fold increase. Natural gas as a raw material 
for the chemical industry has continued to attract an 
increasing amount of attention; while the natural 
gasoline industry has lost a certain amount of ground, 
the gains in the liquefied petroleum gas industry have 
been spectacular. Several useful contributions have 
been made to the literature dealing with Diesel oils, 
and the year saw a considerable increase in the actual 
and potential world production of motor spirits by 
hydrogenation, the development being particularly 
marked in countries with strong nationalistic policies. 





A general specification for the strength of concrete 
obviously involves the consideration of such variables 
as the quality of the concrete, the water-cement ratio, 
and the relative proportion of the aggregates. A 
systematic series of tests arranged with the object of 
finding the inter-relations between the several factors, 
with the help of statistical methods, is doubtless the 
most reliable procedure to follow in as a specifi- 
cation for given materials and conditions of working. 
This way of approach has, in essentials, been adopted 
by Dr. F. von Emperger and Mr. K. Kugi in writing 
their reports entitled Die Zusammensetzung des Betons 
in ihrer Einwirkung auf die Steife des Mischgutes und 
auf seine Wirfelfestigkeit, and Die Vorausbestimmung 
der Betonfestigkeit auf der Baustelle, which form Nos. 17 
and 17 (a) of the publications issued by the Oster- 
reichischen Eisenbeton-Ausschuss. It is clear that the 
authors have expended a great amount of labour in 
thus bringing under review the results of about 1,500 
tests, and stating their conclusions in a manner which 
should appeal to engineérs who are engaged in this 
sphere of enterprise. Although it is impossible to 
summarise here the mass of useful data thus obtained, 
it should be noticed that the information as a whole 
indicates the noteworthy influence of the water- 
content on the consistency of given mixtures, In this 
way the reader is presented with a reasonably simple 
means of estimating the most suitable mixture for a 
particular purpose, due regard being had to the question 
of economy. Taken together, these accounts of 
experimental and analytical investigations into the 
matter constitute practical and original contributions 
to the literature on a subject which is becoming more 
and more important with the ued improvement 
and development of conerete* construction generally. 
These well-illustrated reports are published by the 
Osterreichischen Ingenieur- und Architekten-Verein, 
Vienna, at a price of 10 marks. 








THE ELECTRIFICATION OF THE 

WIRRAL RAILWAY, CHESHIRE. 

Tue newly-electrified lines of the Wirral Section of 
the London Midland and Scottish Railway were 
formally inaugurated by Sir Josiah Stamp, G.C.B., 
G.B.E., on Monday, March 14. This conversion, which 
been carried out the Government Loan 





be run from West Kirby and New Brigh i 
pool (Central) over the Mersey Railway. There will be a 
10-minute service during the morning and evening 
rush hours, and at mid-day on each branch, thus 
giving a 5-minute service to and from Birkenhead Park 
and Liverpool. At other times a 15-minute service 
will be run on each branch. The journey time for 
stopping trains from West Kirby to Liverpool will be 
reduced from 36 minutes to 29 minutes, and passengers 
to and from Liverpool will no longer be obliged to 
change from the electric to steam trains at Birkenhead 
Park. 

A considerable amount of civil engineering work has 
been necessary to prepare the section for electrification. 
One side of the Bidston triangle has been extended to 
provide for the accommodation of freight and passenger 
trains, work which necessitated a good deal of 
tipping, and the extension of two culverts. The 
culvert over the Birkett at Birkenhead North also 
had to be extended to give access to a new repair 
shop and carriage shed. All the stations have been recon- 
structed or modernised. At Meols, Leasowe, Moreton 
and Hoylake, for instance, the station now consists 
of buildings on the up and down platforms, a separate 





booking office at road level being connected to each 
platform by a reinforced-concrete footbridge. In 
each case the building is 10 ft. wide, with a 10-ft. clear 
platform width in front of it. The frames of the 
buildings are at 15-ft. centres, and comparatively ) 
strip footings have been found necessary, particularly 
at Meols and Leasowe, on account of the poor ground. 
The columns are generally 12 in. by 9 in. in section, 
and the overturning effect of the platform awning is 
resisted by a balance wall along the back of the build- 
ing, which supports the brickwork and the floor. The 
awnings themselves are provided with clean soffits 
without valances, and their front edges are arranged 
to clear the structure gauge. The result is an improve- 
ment in appearance. The floors are of reinforced 
concrete and the soffits of the ceilings are lined with 
insulating board, which was laid on the shuttering and 
left adhering to the surface of the concrete. The re- 
inforced-concrete bridge connecting the booking office 
and platform consists of 42-ft. girders, which were cast 
on an adjacent site. They were hoisted into position by 
a travelling crane using a special bridle beam. The 
floor was cast in situ. Both the bridge and the 
approach staircases are covered in. 

At Hoylake, where the station is larger, the awning 
is 14 ft. wide. A balance wall, 7 ft. 6 in. deep and 
1 ft. 6 in. wide, which was cast below the floor, was 
therefore necessary. The floor itself is formed of 
mass concrete laid on hard core. The up platform 
building is 175 ft. long and the frames are at 12 ft. 6 in. 
centres, except at the road end of the building, where 
the spacing was increased to 25 ft. to accommodate 
the clerestory over the concourse. This large span 
necessitated the use of an 8}-in. awning slab, but the 
remainder of the awning is composed of 4}-in. slabs. 
This minimum thickness was found desirable owing 
to the electric conduits being permanently buried in 
the concrete. Possibly, the most unusual feature at 
Hoylake is the irregularly-shaped awning in the fore- 
court. Here, a very large area of roof is supported 
on a rigid frame with one circular column at its extreme 
end. The beam of the rigid frame is above the slab, 
and is therefore entirely concealed from the roadway. 
The footbridge has a clear span of 36 ft. 2 in., and is 
6 ft. wide, the thickness at the crown being 9 in. It 
is a rigid frame with varying moments of inertia, and 
was cast in situ, the deck frames being suspended from 
second hand girders resting on timber trestles. Lighting 
is effected from built-in fittings, pre-cast reinforced- 
concrete posts being used at the main landings. The 
contractors for building these stations were Messrs. 
Holland & Hannen and Cubitts, Limited, London, and 
Messrs. W. Tomkinson and Son, Limited, Liverpool. 

At West Kirby and New Brighton the reinforced- 
concrete platform awnings are 230 ft. long. That at 
the latter station is 21 ft. wide, while the width of the 
former varies from 35 ft. to 40 ft. The West Kirby 
awning is supported on two rows of columns at 
25-ft. 6-in. centres, which are arranged to give a clear 
platform width on each side with a tapering centre 
space. The roof slab is 3 in. thick, of arch form, and 
is supported on longitudinal bearers over the columns 
and on transverse beams at 12-ft. 9-in. centres. The 
transverse beams themselves form the bottom mem- 
bers of the overhead trusses. With the exception 
of the foundations all the concrete in the awning was 
vibrated. The pre-cast concrete valance was erected 
after the main roof had been completed, and ‘steel 
projecting from the units was cast into the main roof. 
The awning was designed and erected by Messrs. The 
Vibrated Concrete Construction Company, Limited. 
At New Brighton, owing to the curve in the awiing, 
it was necessary to keep the roof slab as flat as'possible 
to simplify the form work. This involved the use 


.| of considerable screeding for drainage purposes. A 


timber framework lined with hard-board was used 
during construction, the roof beams being cast after 
the slab. The awning was designed by the railway 
company’s staff and was erected by Messrs. J. Henshaw 
and Company, Limited, Liverpool. All the awnings 
contain conduits for the electric wiring and have 
expansion joints mid-way along their length. At 
West Kirby this joint is formed with a double-column 
arrangement, but at New Brighton the normal spacing 
of 27 ft. 6 in. is uninterrupted by the expansion joint. 

Turning to the electrical equipment, the necessary 
power is obtained from the Liverpool Corporation’s 
network and is transmitted from their Harrington-street 
substation at 11 kV on the three-phase, 50-cycle system 
through two feeders to the railway company’s James- 
street substation, where metering equipment and 
isolating switches are installed. It is transmitted from 
this point through two 0-25-sq. in. feeders to the 
railway company’s substation at Birkenhead, a distance 
of 5,800 yards. The lead-covered cable used for this 
a is laid on battens which are supported by 
rackets well up in the roof of the Mersey Railway tunnel. 
There is also a pilot cable carrying the circuits for the 
feeder proté@ctive relays, for’ transmitting kilowatt- 
demand indications from James-street to Birkenhead 
North, and for the telephone communication. From 
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Birkenhead to the substations shown on the map given 
in Fig. 1, the high-tension feeders are generally of the 
overhead type, and were erected alongside the track 
by Messrs. J. L. Eve Construction Company, Limited, 
272, Vauxhall Bridge-road, London, 8.W.1. The 
conductors are of stranded copper and, as can be 
seen from Fig. 6, on the opposite page, are supported 
on anti-fog type insulators supplied by Messrs. 
Steatite and Porcelain Products, Limited, Stourport. 
The earth wire is below the conductors, and the clear- 
ance from the latter to the telegraph and telephone lines 
on the other side of the track is 35 ft., though in 
certain places this has been reduced to 30 ft. The 
poles are either of the A or H types, except for a short 
distance near Moreton, where Rutter poles have been 
used, so that a footpath could be laid in the narrow 
margin available. The overhead construction is broken 
in four places by a cable section so as to avoid obscuring 
the signals. 

The three-phase current is converted into direct- 
current for traction purposes in six rectifier sub- 
stations, the positions of which are also shown in 
Fig. 1. At Meols, Hoylake, Bidston and Wallasey 
the incoming feeders are controlled by an oil circuit- 
breaker with a rupturing capacity of 150,000 kVA. 
This breaker, which is of the compound-filled vertical 
isolation type, was constructed by Messrs. Crompton 
Parkinson and Company, Limited, Chelmsford, and is 
opened and closed by a solenoid from a 50-volt Britannia 
lead-acid battery, separate leads being provided for 
operating, tripping and indicating. The relays and 
kilowatt-hour meters were manufactured by Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
Manchester, the meters being fitted with a contact so 
that the rectifier input over any desired period can be re- 
corded on a printometer. At Birkenhead North sub- 
station, the interior of which is illustrated in Fig. 8 
on page 300, and Moreton, additional high-tension 
switchgear is installed. In order that the two feeders 
shall not be paralleled, alternate substations are fed 
from alternate feeders, though in case of need all the 
substations can be supplied from one feeder. This has 
resulted in long, narrow substation buildings, which is 
a convenient shape for erecting on the grass verges at 
the side of the lines. 

The high-tension supply to the ancillary service trans- 
formers at each substation is controlled by a switch fuse 
with limiting resistances. These transformers were con- 
structed by Messrs. The British Thomson-Houston Com- 
pany, Limited, Rugby, and are specially designed to 
resist surges. They have a capacity of 25 kVA, except at 
Birkenhead North, where the output is raisec to | 
100 kVA in order that the car shed and repair shop 
may be supplied. They step the pressure down to 
420 volts and, in addition to the substation output, 
provide for station lighting, substation services and 
signalling. On the low-tension side they are controlled 
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Fig. 2. 





















































by English Electric switch fuses, the single-phase loads 
being approximately balanced. Similar transformers | 
are installed at Leasome and Wallasey Village for | 
supplying the station lighting at those places. The 
normal signal supplies are given at 240 volts single 
phase from the Hoylake and Bidston substations 
through ancillary boards. The feeders are run to} 
the nearest signal-box, where an automatic contactor | 
is provided for changing over to an emergency supply | 
in ease of failure. These emergency supplies are taken 
from the public mains at West Kirby and Wallasey | 
village, respectively. The supply from Hoylake sub- 
stations feeds the West Kirby-Moreton section, and that 
from Bidston substation the New Brighton to Moreton | 
and Birkenhead North section. The Birkenhead North | 
to Birkenhead Park section is supplied by the Mersey | 
Railway. 

The rectifiers were constructed by Messrs. The | 
Hewittic Electrie Company, Limited, Walt n-on- 
Thames, and their general appearance will be clear 
from Fig. 7, on page 300. Each 600-kW set is 
arranged for six-phase connection in three bulbs, 
the fourth cubiele containing the direct-current 
smoothing equipment. The cubicles are interlocked 
with the rectifier unit switches so that access to 
them can only be obtained when the transformer oil 
switch is open. The 'bus bars ase enclosed in the lower 
part of the cubicle. Provision is made for checking the 
sharing of the load by the bulbs with a portable three- 
ammeter set. The anodes are protected by Allen West 
tetrachloride fuses, which are mounted in a compart- 
ment in front of the ‘bus bars. The direct-current 
switchgear, a view of which in the Bidston substation 
is given in Fig. 9, 300, was constructed by 
Messrs. The British F Picanssw- Houston Company, 
Limited, and is arranged for operation by a solenoid 
which is held in by the main current. One breaker in 
each substation is arranged for closing from the track. 
The auxiliary switches, relays and small contactors are 

nelosed and the wiring is of the flameproof type. 

All the breakers are remote-controlled and indicated 
from a control room at Birkenhead North, a view of 
which appears in Fig. 10, 300. The ap tus 
used for this purpose is of Messrs. The Automatic Tele- 
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phone Company's type, and, owing to the formation of 
the railway, two sets of pilots are required, one for the 
Bidston and Wallasey substations and the other for 
the Moreton, Meols, and Hoylake substations. 

The positive conductor rail is of flat-bottom section 
weighing 105 lb. per yard, and is normally laid in 60-ft. 
lengths, which are connected by V-shaped welded 
copper bonds. The running rails, which are used as a 
return, are bonded by similar bonds with a croas- 
section of 0 - 166 sq. in., and stranded copper cross-bonds 
of the same section are laid at frequent intervals. 
Sections of the conductor rails can be isolated by hook 
switches, which are mounted in the permanent way. 

Specially —- ing stock is being used on the 
pm ae electrified lines. is comprises 19 three-car 
sets, each of which consists of a motor-coach, trailer 
and driving trailer. A view of one of these sets js 
given in Fig. 3. The coaches are of the saloon type, 
with air-controlled sliding doors. The motor coac 











THree-Car TRAIN. 


were constructed by Messrs. The Metropolitan-Cammell 
Carriage, Wagon and Finance Company, Limited, 
Birmingham 8, and the driving trailers by Messrs. The 
Birmingham Railway Carriage and Wagon Company, 
Limited, Smethwick. Some trailers were built by 
each company. Each’ motor car has 58 and each 
driving’ trailer car 68 third-class seats. The trailer 
has 15 third-class and 40 first-class seats. The coaches 
are Of all-welded steel construction and are built 
directly on to the underframe. The floors are of 
galvanised corrugated sheet covered with Induroleum. 
The underframes are of Kuplus steel. The outer ends of 
the motor coach and driving trailer are equipped with 
Buckeye centre couplings, while those of the individual 
coaches forming the unit consist of a single slotted link, 
which ‘is connected through pin joints to drawbars 
pulling' on rabber springs. The motor bogies are fitted 
with Skefko roller- axleboxés and the trailer 
bogies with Hoffmarm boxés.' Braking is effected on 






















































































MARCH 18, 79384) | 


_ ENGINEERING, 





THE ELECTRIFICATION OF THE’ WIRRAL RAILWAY, 


DIAGRAM OF TRAIN LINES 
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Fig.4. 
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Fie. 5. 
the Westinghouse electro-pneumatic system, the air 
being supplied from a compressor on the underframe. 

The electrical equipment was constructed by Messrs. 
The British Thomson-Houston Company, Limited, 
Rugby, and is supplied with direct-current at 650 volts 
from the conductor rail through shoes on the motor 
coach and driving trailer. The equipment, of which a 
view appears in Fig. 5, is designed so that it can be 
operated either with an earthed or an insulated return. 
A diagram of the main power connections is given in 
Fig. 2, from which it will be seen that each motor coach 
is equipped with four motors with outputs of 135 h.p. 
on the one-hour rating and of 93 h.p. on continuous 
rating. These motors drive the axles through straight 
spur gearing of 63:16 ratio. They are of the 
box-frame ty with roller armature and sleeve axle 
bearings, ant’ are self-ventilated through a sliding 
bellows connection which enables air to be drawn 
along ducts in the coach through a louvred opening 
in the side.. The electro-pneumatic contactors are 
arranged in four groups, of which the first contains 
two line switches and a double-element overload 
relay. These switches are fitted with special contact 
tips and arcing horns in conjunction with a divided 
are chute, and are each capable of interrupting an 
inductive load of 10,000 amperes at 600 volts. The 
second or main switch group contains 11 unit switches, 
one field tap relay and the accelerating relay, while 
the two motor switch groups each comprise a reverser, 
four unit switches for field control and a cut-out 
switch by means of which either pair of motors can 
be isolated: The main resistances, which are of 
the cast-grid type, the earthing contactor, motor 
generator and equipment isolating switch and fuse 
are also mounted on the underframe.. Air for operating 
the control equipment, brakes and door gear is supplied 
from a Westinghouse compressor. 

When the units are coupled to form a six-coach 
train, 19-core control and auxiliary cables are connected 
by plugs and sockets, which are bifurcated to permit 





























ELECTRICAL EQUIPMENT ON UNDERFRAME. 


sockets are also provided between the motor coach 
and the trailer on a three-car train to enable the former 
to be readily removed. The trailer and driving trailer 
are, however, permanently coupled. .As shown in 
Fig. 4, positive collector shoes are fitted both on the 
motor coach and the driving trailer, and the *bus line 
permits power to be taken from either end of the train. 
There is also a three-core power coupler between the 
coaches and this provides lighting and heating for the 
train under control from the. motor coach, There 
are no power connections between the separate three-car 
units. A power receptacle is provided at the end of 
each three-car unit to enable a shed plug to be used 
to supply power when the train is in the shed and out 
of contact with the conductor rail. The control 
equipment, compressor and door gear, is operated 
at 52 volts, which is supplied from a 1-kW. motor 
generator. An emergency battery is connected across 
this generator through a cut-out relay, so that it comes 
into circuit in case of failure. A light relay is con- 
nected across the 600-volt supply, so that in the event 
of a failure of the latter the emergency lights on the 
train are connected to the battery, which consists of 
36 Nife cells housed in a steel cupboard slung from the 
underframe. 

As will be clear from Fig. 2, the four motors are 
connected in, pairs, the two forming, a pair being per- 
manently in parallel, while, there_ is. series-parallel 
control of the two pairs. Running notches are only 
provided for the full-series and weak-field positions, 
The master controller also has a shunting notch for slow- 
speed ing on the ‘first series’ point. Provision 
is made for cutting out a piir of defective motors 
on any equipment by means of a hand switch. In 
addition, on a six-car train either equipment can be 
cut out from any driver’s cab by means of push-buttons 
which operate a nine-point control cut-out relay on 
each three-coach train. As the trains just described 
will run over the Mersey Railway, the negative shoe 
has had to be designed to operate on the fourth rail, 
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11,000-VoL_t TrANSMissION LINE. 


presence of track-signalling circuits. When running 
on the Wirral Railway, the earthing contactor shown 
in Fig. 2 is normally closed and this connects the 
negative to the running rails, so that the negative 
shoe is not in use. 

As will be clear from Fig, | 4, positive lighting, 
positive heating and common ‘negative return ‘bus 
lines are provided. on each three-car train. The 
lighting is controlled by a latched contactor in the 
driver’s cab, which is operated by set and trip push- 
button switches in the guard’s van. Each coach has 
its own lighting switch and fuse which is normally 
left in the closed position. The heaters, each of which 
has a rating of 500 watts, are arranged in pairs in 
series on the 600-volt supply. Each coach has a total 
of 10 kW of heaters and the driver’s and guard’s 
van each take 1 kW. The heaters in the passenger 
compartments are controlled by a thermostat im the 
motor coach, though direct control from a panel in 
the driver’s cab on the motor coach is possible. Both 
lighting and heating in the driver’s cab and guard's 
van are under independent control. 

The door equipment was supplied by Messrs, G. VD, 
Peters and Company, Limited, Slough. The sliding 
doors on each coach are automatically operated by air 
engines which are controlled electrically by the guard. 
All the doors on either side of a three-car or six-car 
train can be opened or closed from the guard’s van and. 
in addition, the trains are fitted with buttons’ for the 








coupling up from either side of the train. Plugs and 





running-rail return not being possible owing to the 





use of the passengers. These enable the passengers 
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to open individual doors when the circuit is made 

for passenger dpetatibn by the guard. Before the BOOKS RECEIVED. 

train departs the guard closes all doors and cancels | The Motor Ship Reference Book for 1938. Compiled by 
the local opening cireuit. The Mersey Railway rolling) ‘he Staff of “Ime Moror Sarr.’ London: Temple 


J : : viat , Press Limited. [Price 5s. net.]} 

= ote ‘ 5 ee ap aa of uphol Department of Scientific and Industrial Research. Index 

oe we o m™ on 0 CLCE-GEIVER COM: to the Literature of Food Investigation. Volume 9. No. 2. 
pressora and electric heaters, and the incorporation 


; j ' September, 1937. London: H.M. Stationery Office. 
of change-over switchgear to enable it to be used with a [Price 4s. 6d. net.} 
rail return. In addition, four high-speed lifts have | A Dictionary of Wood. By E. H. B. Bovuutron. London: 
been installed at James-street station. These run 


Thomas Nelson and Sons, Limited. [Price 3s. 6d. net.] 
at a speed of 400 ft. oe minute and are reputed to be | Spezifische Warme Enthalpie, Entropie und Dissoziation 
the largest electric lifts in the country. 
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technischer Gase. By Dr. pam. gap. E. Justt. 
Berlin: Julius Springer. [Price 18 marks.] 








= = Department of Scientific and Industrial Research. The 
National Physical Laboratory. Notation for Piezo- 
TENDERS. Electric Quartz. London : HM. Stationery Office. 
M . . | [Price 3d. net.) 

We have received from the Department of Overseas | . . 
Trade, 35, Old Queen-street, -_ 8.W.1, particulars | a of ba ~~ + wt be =a a apes ty 
of the undermentioned tenders, the closing dates of | | eee 1937 “Sy_E. G rane “oi. a aM 
which are stated. Details may be obtained on applica aes ~ a ahd Office *p sn ls an aes wecentnde "— 
tion to the Department at the above address, quoting | Sueeteel Ein. P naes Sg ~~ Grundfragen By 
the reference numbers given. Proresson Dr. Friepricn List. Berlin: Julius 

Iron Wire, ductile, black and galvanised. State | Springer. [Price 6:60 marks.) 

Electricity Supply and Telephones Administration, | 7h, Mf, Year Book and Directory of Exporters, 
Montevideo, Uruguay ; April 18. (T.Y. 18,878/38.) | 1938. London: Lindley-Jones and Brothers, Limited. 


| Priee 20s. net.) 
United States National Bureau of Standards. Miscel- 
No. M159. Report of the Twenty- 


Gasholder, one, single-lift. 


Singapore Municipality, 
Gas Department, Singapore or London ; , 


May 9. (T.Y 


18,865 /38.) laneous Pu 

Cable-Carrying Trailers, three, capable of carrying | Seventh N ference on Weights and Measures. 
drums up to a weight of 4} tons, of a maximum overall | Held @t the National Washington, 
diameter of 90 in., and @ maximum overall width of 46in.| /?-C-.0itme 1 to 4, 1937. Wi : Superintendent 
Union Tender and Supplies Board, Pretoria; April 21. _of Doeuments. 15 cents.) : 
(T. 19,037/38.) UniG  e s. ~a ne r 


Axles and Tyres, comprising steel straight and crank | Method of Analysie for Continuous Beams and ir 
ALFRED 


axles and tyres for the East Bengal, East Indian and ’romes 7 
North Western Railways, Indian Stores Department, Mig aed a putin "Uaioe of 
Engineering Branch, New Delhi; April 4. ; Vashington [Price 1 dollar.) . 

19,140/38.) Air Ministry. A ‘ ‘esearch Committee. Reports 


Chlorine-Gas Plant, electrolytic. Indian Stores Dopey: and Memoranda. No. 1787. Tests on a Single Section 


ment, Electrical Branch, New Delhi; April 7. ( of R.100 at Cardington. By T. 8. D. Cottins and 
19,143 /38.) L. Currry. [Price 12s. net.) No. 1788. Estimation 

Stone-Drying, Mixing and Handling Plant. With refer of Increase in Lift Due to Slipstream. By R. Smett 
ence to # call for tenders for this plant, on the part of | and H. Davigs, (Price 3e. net.] No. 1794. Lateral 


Stability of a Single-Engined High Wing Monoplane 
with Airserew Running. Yawing Moments Due to 
‘ower. By G. A. McMILLAN, 


the City of Cape Town, quoted on page 92, ante, we now 
learn that the closi date has been postponed until 








April 21. (T. 16,348/38.) aay ee rigs Ag eo [Puee ee 
Printing Metals, comprising lead, antimony, and tin, - + SEAS, On - a eeeeD. oy + net. 
required or the ‘pvedibnene Press. Controller of pee roe Oscillations  F Aeroplanes, “with 
Administration and Stationery, Ministry of Finance, Critheas press vl D> ~ eh Pra ng 
Dawawine, Cairo; April 14. (T. 19,150/38.) cn for Flutter By Dn. R. A. _ 
and W, P. Jonxs. [Price 3s. 6d. net.) London: 

H.M. Stationery Office, 

United States \ Survey. Bulletin No. 880-C, 


PERSONAL. Kodiak and Adjacent Islands, Alaska, By 8. R. Carrs. 


| Price 50 cents.) Bulletin No. 892. Bibliography of 


Mr. H. R. Garrs, senior assistant on the new-works 
wl sonatas Ray "hce"baee| th American lo 108 nd 1830 Ry Ea 3 
appointed assistant to the Engineer (North Eastern dent of Documenta. 
Area). United States Geological Survey. Professional Paper 
Tae Locomotive MANUPACTURERS’ AssocrIaTION, 21, No. 142-F. The Molluscan Fauna of the Alum Buff 
othill-street, London, 8.W.1, announce that arrange- Group of Florida. Part VI. Pteropoda, Opistho- 
ments have been made to reduce the number of loco- branchia and Ctenobranchia (in part), By JuLia 
motive manufacturers still further by arranging for Garpner. [Price 45 cents.) Professional Paper 
Messrs. Kitson anp Company, Liwrep, Airedale| No. 186-N. Relation of Salinity to the Calcium Car- 


By P. D. Trask. 
Superintendent of 


bonate Content of Marine Sediments. 
[Price 20 cents.] Washington : 
Documents. 

United States Geological Survey. Water-Supply Paper 
No. 773. Contributions to the Hydrology of the United 
States, 1936. Index. Water-Supply Paper No. 816. 
Major Texas Floods of 1936. By Tare DaLryMPLE 


Foundry, Leeds, to cease the manufacture of locomotives | 
and locomotive boilers. These a ments are similar to | 
those under which Messrs. Sir W. G. Armstrong, Whit- | 
worth and Company, Limited, and Messrs. Nasmyth 
Wilson and Company, Limited, ceased to manufacture | 
locome@tives recently. Messrs. Kitson will, of course, 
continue to carry on their foundry and engineering 


business in addition to the production of other specialities. and others. [Price 25 cents.) Washington: Superin- 
. . : . »nde f Documents. 
Ma. F. R. Stace, M.T.Struct.E., a director of Messrs. | ,,“¢ndent o ' 
Thos. W. Ward, Limited, Albion Works, Savile-street, United States War Department. Port Series No. 18. 


(Revised 1937.) 
Washington : Superintendent of Documents. 
1 dol. 50 cents.) 

United States Bureau of Labor Statistics. Serial No. R.693. 
Wages and Hours of Union Street-Railway Employees, 


: ” "he S mn New E 

Sheffield, since 1927, has been appointed assistant manag The Ports of Southern Neu aes 
ing director of the Company. He is also assistant manag (P¥ise 
ing director of Messrs. The Ketton Portland Cement 


Company, Limited 


Mr. FE. W. Lane, who was London sales manager of 1937. Washington: Superintendent of Documents. 
Messrs. Henry Berry and Company, Limited, has | United States National Bureau of Standards, Circular 
resigned that position and has now been appointed No. C418. Architectural Acoustics. By P. R. Hryi 
sales manager of Messrs. The Hydraulic Engineering and V. L. Curister. Washington: Superintendent 
Company, Limited, Chester. and Trafalgar House, of Documents. [Price 5 cents.) 

Waterloo-place, Pall Mali, London, 8.W.1. | United States Bureau of Mines. Bulletin No. 407. 


Contributions to the Data on Theoretical Metallurgy. 
VILL. The Thermodynamic Properties of Metal Car- 
bides and Nitrides, By K. BK. Keitey. Washington : 
Superintendent of Documents. [Price 10 cents.] 


Messrs. J. H. Fe~xer ann Company, Liurrep, Hull, 
inform us that Mr. E. Todd has been appointed manager 
of their Belfast office 


Mr. James Wuyte has retired from the position of | 
Commodore Engineer of the fleet of the Peninsular and 
Oriental Steam Navigation Company, 122, Leadenhall. 
street. London, E.C.3, after 374 years! service. 








Inpustry.—The vaiue of the 
roducts and 


Tae Crivema Fimo In 
| cinema film to industry, for the display of 


Mr. J. D. C, Coursr, C.B.E., \s.Inst.C.E., who is at} Wan demitadtuetd varemtly it the clhess of 
present in practice in the firm of Messrs. Couper and Ker, | a ny ter t.Briti h Se > a : Five Limited Fil 
4. Dean's Yard, Westminster, London, 8.W.1, is joining | 7°" ZeUmout- - oe ae ‘ a 


| House, Wardour-street, London, W.1, by the showing 
of a number of typical cc jal, industrial, and 
publicity films. Among the films exhibited was one 
showing an electric-are steel-melting furnece in operation 
at the works of Messrs. Thomas Firth and John Brown, 
| Limited, Sheffield; the tapping of an_open-hearth 
| furnace ; the forging of nome seamless steel boiler drums ; 
| and the casting of special alloy steels melted in the high- 
| frequency electric furnace. The treatment and prepars- 
| tion for the market of Staybrite stee) sheets, at the 

Sourners Rarpway Lecrure anp Depatine Soctety. | Sheffield Works of Messrs. Firth—-Vickers Stainless Steels, 

At # meeting, held under the auspices of the Southern | Limited, and the manufacture of rubber belting, at the 
Railway (London) Lecture and Debating Society at the | Leyland Works of Messrs. British Tyre and Rubber 


Mesars. Livesey and Henderson, 14, South Place, London, 
E..C.2, as « partner, as from March 31. The style of the 
firm will remain unchanged 


On and after Merch 21, the London office of Messrs. 
Perrers, Luarep, Yeovil, will be transferred from Bush 
House, Aldwych, to Terminal House, 52, Grosvenor 
Gardens, 8.W.1. 
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CONTRACTS. 


Messrs. F. W. Brackett anp Company, LIMITED. 
Hythe Bridge lronworks, Colchester, have received a 
contract from the Clyde Valley Electrical Power Com- 
= for the supply and erection of two central-fiow 

nd-type automatic water screens with all accessories, 
for installation at the Yoker Power Station. 


Messrs. HartaNp sanD Wonrr, Limrep, Belfast, 
have received an order from Messrs. The Blue Star Line, 
Limited, London, for two express refrigerated cargo 
motorships, which will be built in Belfast. 

Messrs. [INTERNATIONAL ComBusTION, LrurreD, Ald- 
wych House, Aldwych, London, W.C.2, amongst other 
orders have received a contract from the Metropolitan 
Borough of Poplar for converting their boilers Nos. 1, 
2 and 3, from pulverised-fuel firing to stoker firing, 
similar to the conversions made in 1933 to boilers 4, 
5 and 6. The equipment to be supplied covers three 
“L”’ stokers, each 11 ft. 9 in. wide by 11 ft. 6 in. long, 
giving a grate area of 135 sq. ft., and combustion- 
chamber modifications, secondary-air equipment, and 
ducting. Other orders include Beaumont drag scraper 
plants for Manchester Corporation Electricity Depart- 
ment and complete coal- plant for Bunnerong 
Power Station, Sydney, 

We have been asked to that the motors for the 


new Tube Railway ar bing supp bee 
Kingsway , 





Rugby. The latter company, with the Board’s approval. 
have sub-contracted, the Crompton-West 
organisation, a small portion of their order for manu- 
facture by Messrs. ALLEN West AND Company, Liwitep, 
Brighton. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Activity in the steel and engineering 
branches is less i than a few months ago. = In- 
a at representative works reveal a slight easing in 
demand. This was confirmed by Lieut.-Col Sir 

H. K.S8 enson, Chairman of Sheffield Gas Company. 
when at the Company's annual meeting he reported a 
record sale of gas of nearly 1°,000 million cub. ft.. 
showing an increase of 19 per cent. on the previous year. 
Referring to the industrial demand for gas he added : 
“ Towards the close of theyear general trade became less 
buoyant and something in the nature of a setback, which 
we all hope is only temporary, has taken place. The 
causes are not very obvious—certainly the international 
situation still gives rise for anxiety, and, to the civil 
war in Spain, has now been added the Japanese invasion 
of China, but probably a more potent cause had been 
President Roosevelt's prolon quarrel with the great 
business corporations in the United States.”” Overtime 
working at some of the big works has been slightly 
reduced. Industrialists do not view the easement in 
business with alarm. They put it down to seasonal 
influences, and consider that ground lost during the past 
three months will be regained in the near future. They 
point out that inquiries are more numerous, though 
developments in Austria are likely to curb potential 
business with overseas customers. The output of raw 
and semi-finished materials reaches a high level. Forward 
buying is not so heavy, and ny ares generally are avail- 
able in bigger tonnages. In the heavy machinery and 
engineeri branches the position has undergone no 
material c , and most of the big works have satis- 
factory order ks. Messrs. English Steel Corporation 
Limited, are busily employed producing equipment for 
the Mauretania, now under construction at the Birken- 
head Yard of Messrs. Cammel!l Laird and Company, 
Limited. The firm have just turned out six inter- 
mediate shafts. Each is 32 ft. long and weighs 21 tons. 
There is a steady demand for drop stampings for a 
variety of purposes. A broadening market is reported 
in all types of special steels. Firms specialising in the 
production of stainless steel have good order books, and 
the output is quickly snapped up. Heat- and acid. 
resisting materials are also in record demand by pottery 
and chemical-plant makers. Favourable developments 
have taken place in the call for agricultural machinery 
and parts, and inland and overseas needs are well above 
the average of the last six months. The tool trades are 








| busy, though in some instances the demand is reported 


to show a slight decline. Among the most progressive 
lines are twist drills, reamers, files, saws, hacksaws 
and blades, fine-measuring tools, bits, lathe parts, 
spanners of all shapes and sizes, and tool steel. 

South Yorkshire Coal Trade.—-Trade on export account 
develops slowly and supplies of most classes of fuel are 
more t adequate for current requirements. Improved 
buying by countries on the Baltic seaboard is expected 
during the next few weeks. The inland demand for 
fuel has been maintained, and industrial concerns are 
taking full supplies. Small coal is firm and moving 
freely under contract. Owing to the advent of warmer 
weather the house coal market is less buoyant. Coke is 
being disposed of only in moderate tonnages. Quotations 
are: best branch hand picked, 28+. to 29s. 6d.; best 
South Yorkshire, 25s. 6d. to 27s. 6d.; best house, 22s. to 
24. ; best kitchen, 19¢. 6d. to 21s. ; best Derby selected, 
240. 6d. to 258. 6d.; best Derby seconds, 228. to 24s. ; 





( ter House, St. Thomas’ Street, 8.E.1, at 5.45 p.m., | Com Limited, were also shown. All the films 
ou March 24, Mr. W. Cochrane will give a paper on “ A | exhibited possessed distinct educational value as well as 
Charing Cross Road and Railway Bridge.” | artistic merit. 





best Derby brights, 20s. 6d, to 22s.; best large nuts, 
19s. 6d. to 20s. 6d.; and best kitchen muts, 18s. 6d. to 
19s. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Trade.—It was learned with interest on the 
Welsh steam coal market last week that the district had 
regained a share of the Portuguese y business 
which was captured by Germany in January last. In 
the past these buyers had always been large users of 
Welsh coals, but owing to the high prices a by local 
shippers in response to their inquiry for 135,000 tons for 
shipment over the first part of this year the district 
lost the order. Since that time coal owners and shippers 
have made strenuous efforts to recapture it and following 
lengthy negotiations they have now been able to quote 

rices which have proved attractive. The railways 
ave now purchased about 65,000 tons locally, in addition 
to a similar amount from Germany. During week 
prices were submitted for the supply of about 65,000 
tons of large coals and 35,000 tons of smalle for 
the French State Railways. The Malta Government 
> ag business for about 20,000 tons while the French 
Navy were in the market for about 12,000 tons, the 
Palestine Railways for about 6,000 tons and Sfax buyers 


for a couple of cargoes. Coals were still in limited supply 
as collieries generally were making hea deliveries 
under i contract commitments. con- 


tinued to absorb the greater part of current outputs 
and the tone was consequently still firm. Most concerns 
had sufficient orders in hand to ensure regular working 
at the pits for seme months to come and there therefore 
seemed scant likelihood of any early easing in the present 
position. Best large coals were not too easy to secure, 
either for prompt or forward loading, and prices were 
well —aa, Inferior large grades were slow but steady. 
In most cases sufficient of the popular small and 
sized kinds was available to meet current requirements, 
but values were not quotably altered. The demand for 
cokes was sustained and high were maintained. 
Patent fuel was quiet but steady, while pitwood was in 
slow request and slightly lower. 


Iron and Steel Trade.—Only limited fresh demands 
were forthcoming in the iron and steel and allied trades 
of South Wales and Monmouthshire last week. Most 
concerns, however, were well placed with orders and 
activities at the works were maintained on busy lines. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade show little change and specifications for hea 
material inst existing contracts are coming in wi 
much saguinaledt The demand is so steady that plant 
is kept fully employed and every ton is earmarked. 
While order books still represent a very considerable 
tonnage of material, the forward outlook is not too 
healthy as the lull in new business still exists and fresh 
bookings fall short of the current output. Inquiries, 
however, show signs of improving and makers are quite 
optimistic. In the black-steel sheet trade the position is 
somewhat patchy as some makers are rather short of 
orders, while others are still fairly well covered. The 
demand for galvanised sheets has not yet opened out 
and production is on a small scale at the moment. Prices 
are steady and are as follows :—Boiler plates, 11/1. 188. 
per ton ; ship plates, 111. 88. per ton ; sections, 111. 0s. 6d. 

rton ; medium plates, 131. per ton ; black-steel shéets, 
No. 24 gauge, in minimum 4-ton lots, 151. 15s. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots, 18/. 10s. per ton, all delivered at 
Glasgow stations. 


Malleable-Iron Trade.—Dulliness is still rather general 
in the malleable-iron trade.of the West of Scotland and 
all demands are easily met. The re-rollers of steel bars 
have @ fair amount of work on order, but consumers are 
not very pressing for deliveries because of a quietness in 
general trade. The following are the current quotations : 
Crown bars, 131. 5s. per ton for home delivery or export ; 
re-rolled steel bars, 111. 18s. per ton for home delivery, 
and 111. 15s. per ton for export ; and No. 3 bars, 12. 15s. 
ner ton, and No. 4 bars, 13/. 5s. per ton, both for home 
delivery. 


Scottish Pig-Iron Trade.—While the Scottish pig-iron 
makers have still heavy commitments to face, there has 
been a@ slight easing off in the demand during the 
week. This is mainly in foundry grades, but consumers 


" 


of hematite are as urgent for supplies as d recent 
months. The number of furnaces hn blast Paane Sepa 
and so also are prices, which are as follows :—Hematite, 
6l. 138. per ton, and basic iron, 5l. 7s. 6d. per ton, both 
delivered at the steel works ; and foundry iron, No. 1, 
6l. 0s. 6d. per ton, and No. 3, 5l. 188. per ton, both on 
trucks at makers’ yards. 


Shipbuilding Contracts.—Messrs. The Greenock Dock- 
yard Company, Limited, have just received orders to 
build two twin-screw liners for Messrs. The Clan 
Line Steamers, Limited. new vessels will each be 
475 ft. in length and will have a deadweight of 10,000 
tons, and a service speed of 174 knots. ‘lhe cargo- 
handling arrangements and accommodation will be of 
the most modern type. One of the vessels will be fitted 
with Parsons turbines and Babcock and Wilcox boilers, 
and the other will have Diesel engines of the Burmeister 
and Wain type. Messrs. John G. Kincaid and Company, 
Limited, Greenock, will supply and instal the machinery. 








Tue Farapay Merpat.—The Faraday Medal was 
presented to Sir John F. C. Snell, G.B.E., at the Institu- 
tion of Electrical Engineers, on March 10. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Cleveland pig is still slow 
of sale and resumption of extensive business in the 
Tees-side product cannot be expected until much of the 
foundry iron purchased elsewhere has passed into use. 
Consumers have very substantial stocks of Midland and 
Continental material and considerable quantities of the 
latter yet to accept under running contracts. As the 
period of suspension of the import duty on foreign iron 
expires at the close of this month, arrival of 

from abrosd over the last fortnight in March i 
to be large. In addition to stocks peek sein nse 
carrying, and continued steady addition thereto, mer- 
chants are increasing their store of Continental iron here in 
readiness for distribution as occasion arises. ar 
production of Cleveland foundry iron has been discon- 
tinued, output now being confined to intermittent 
make by temporary transfer of basic furnaces to manu- 
facture of qualities suitable for founders’ works. Makers 
are anxious to reduce tonnage that has accumulated 
at the blast-furnaces, and are not only pressing customers 
to take supplies under old contracts, but are keenly 
seeking orders. Merchants have command of more local 
iron ti hy A require. Fixed prices of Cleveland pi 
stand at the level of No. 3 quality at 109s., delive: 
here, less 5s. rebate to buyers who do not use foundry 
iron from abroad. 

Hematite.—Producers of East Coast hematite are 
turning out more tonnage than they can di of 
and are offering parcels for export.as well as for home 
trade. Their own consuming works continue to absorb 
a large proportion of the extensive make and unexpired 





contracts still take up substantial tonnage, but after 
fulfilling those delivery obligations, makers have supplies 
rather considerably in excess of market . BSeeond 


have no difficulty in obtaining iron. 
business is very light and home transactions are far 
large or numerous. Stabilised ions keep at the 
equivalent of No. 1 hematite at 133s., delivered to North 
of England areas. 


Basic Iron.—The recognised market value of Tees-side 
basic iron remains at 100s., but the quotation is nominal, 
the whole of the output being reserved for use at makers’ 
adjacent steelworks. 


Foreign Ore.—With less consuming t in pp meena 
and imports maintained at a high al Gomaly ° a 
ore is rather more than ample for current needs. To 
date, this month, unloadings on Tees-side amount to 
112,536 tons, compared with 108,185 tons for the corre- 
sponding part of February. 


Blast-Furnace Coke.—Prices of Durham blast-furnace 
coke are still based on good medium qualities at 36s., 
delivered to Tees-side works, but there is little business 
passing, consumers being well covered for some months 


ahead. 


Manufactured Iron and Steel.—Manufacturers of 
most kinds of semi-finished and finished iron and steel 
are executing contracts at a rate that threatens to neces- 
sitate early sales to keep — actively employed. They 
incline to the opinion, however, that normal demand 
aided by distribution of Government work will enable 
them to maintain tonnage output. Supply of steel 
semies fully meets requirements of re-rollers, and less 
foreign material is used than recently. Sheet makers 
are diligently seeking orders, particularly for export 
and paw Eerterately pre Finished Teel 

roducers continue busily employed in a 
Poolipeinkt heavy material, but are less favourably 
placed in branches manufacturing light sections. Among 
the principal quotations for home trade are: Common 
iron bars, 131. 58. ; steel bars, 111. 188. ; soft steel billets, 
7l. 178. 6d.; hard steel billets, 91. 28. 6d.; steel ship 
rivets, 151. 2s. 6d.; steel constructional rivets, 161. 5e. ; 
steel boiler plates, 11/. 18s.; steel ship, bridge and 
tank plates, 11/. 8s.; steel angles, 11/. Os. 6d.; steel 
joists, 111. (s. 6d.; Tees, 121. 0s. 6d.; heavy sections of 


steel rails, 101. 2s. 6d.; fish plates, 141. 2s. 6d.; black 
sheets, No. 24 gauge, 131. 15s.; and vanised corru- 
gated sheets, No. 24 gauge, 18]. 10s. For export, black 


sheets are quoted 14/., and galvanised sheets, 161. 15s. 
Scrap.—The serap market is dull. Heavy steel sells 
uality, but other commodities are in little request, 


ight cast iron is quoted 60s., heavy cast iron 80s., an 
machinery metal 85. 








Evectrric VULCANISER FOR TyRE ReEpaiRs.—A new 
electric vulcaniser, —— designed for use in service 
stations or . been introduced by Messrs. A. 
Schroder’s Son Division of Scovill Manufacturing Com- 
pany, 829, Tyburn-road, Erdington, Birmingham. The 
vulcanizeris fitted with heating units for both alternating 
and direct, current, with the low current consumption 
of appro: 200 watts. The standard voltage is 
220 to 240, but vulcanizers suitable for other voltages are 
available. The apparatus is automatically heat con- 
trolled, so that it can be used without specialised know- 
ledge, and cannot overheat or damage the tyre. The 
automatic control regulates the heat at approximatel 
300 deg., a temperature which is suitable for use 
patches of tube compound sold by tyre manufacturers 
and patch makers. apparatus is provided with a 
clamping arm, which can swung clear when putting 
on the tube, and two alternative plates are , one 
with a moulded cavity adopted for all rubber base valves, 
and the other a standard flat plate for ordinary tube 








repairs, the size of which is 29 sq. in. 


readily at 69s. 6d. for No. 1, and 67s. 6d. for No. 2.) © 
d | Main dimensions, 43 


NOTICES OF MEETINGS. 





InstTiTUTION OF MecuanicaL ENGINEERS.—To-night, 
Storey’s-gate, Westminster, 8.W.1. 5.30 p.m., Benevolent 
Fund Annual Meeting. -m., General Meeting. 
“ Ai ft Efficiencies,” Dr. N. A. V. Piercy. Western 
Branch. To-night, 7 p.m., The Merchant Venturers’ 





Technical College, Me ae Bristol. The Thomas 
Haw Lecture: “ Gas ine and After,” by 
Dr. F. W. Lanchester. Southern Branch: Thursday, 


24, 7.15 p.m., University College, Southampton. 
The Thomas Lowe Gray 2 aoe tg Roce: ; 

ments in Ship ae by Major P. L. Jones. 
North-Western Bi : Thursday, March 24, 7.15 p.m., 
The Engineers’ Club, Manchester. “ Recent Develop- 
ments in High- Reciprocating Pumps,’’ by Messrs. 
F. H. and J. M. Towler. Institution; Friday, March 25, 
6 p.m., Storey’s-gate, Westminster, 8.W.1. Extra 
General Meeting, by the Internal-Combustion 
Engine ey “Exhaust Systems of 
Engines,” by Mr. H. O. Farmer. 


Norrs-East Coast InstrruTion Or ENGINEERS AND 
Surpesurtpers.—To-night, 6 p.m., The Mining Institute. 
Newcastle-upon-Tyne. Genergl Meeting. ‘ Sea-Kindli- 
ness and Ship Design,” by Captain K. Macdonald and 
Dr. E. V. Telfer. 


INsTITUTION oF Ex_rcrrical ENGINEERS. Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C2. fnformal Meeting: 
Discussions: (i) “ Meter Practice in Paris,’’ to 
introduced by Mr. A. M, Strickland. (ii) “‘ The Future 
of Meter Testing,” to be introduced by Mr. O. Howarth. 
East Midland Sub-Centre : Tuesday, March 22, 6.45 p.m., 
Loughborough College, Loughborough. “‘ Layout and 
Rupturing ity of ve Devices in Motor 
Cireuits,”” by Mr. J. O. Scottish Centre: 
Tuesday, March 22, 7 ge ine Freemasons’ Hall, 
George-street, orery og . Faraday Lecture : 
Evolution of Electrical Power,” Dr A. P. M. Fleming: 
Institution ; Thursday, March 24, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Ordinary Meeting, jointly 
with the Plastics Group of Tae Socrery or CHEMICAL 
Inpustry. ‘‘ Plastics and Electrical Insulation,’ by 
Dr. L. Hartshorn, Mr. N. J. L. Megson, and Mr. E. 
Ryshton. , 


it Develop- 


‘Two-Stroke 


Royat Instrrvtion.—To-night, 9 p.m,, 21, Albemarle- 


street, W.1. “Ice,” by Sir Saturday, 
March 19,3 p.m. “ Scientific Problems of Industry,” by 
Professor Saturday, March 26, 3 p.m. 


“ Scientific Problems of Industry,”’ by Professor W. L. 
Bragg. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—<Scottish 
Centre: Monday, March 21, 7.45 p.m., The Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow, C.2. Annual Meeting. ‘‘ Carbura- 
tion,” by Mr. Alex. Taub. Birmingham Centre; Tués- 
day, March 22, 7.30 p.m., The James Watt Memorial 
Institute, Birmingham. General Meeting. ‘‘ Carbura- 
tion,’ by Mr. Alex. Taub. 


InstTITUTION oF Crvm. EnGinrERs.—Tuesday, March 


22, 6 p.m., Great George-street Westminster, S.W.1. 
Joint Meeting with Tax InstrrutTion or ELEcTRICAL 
Enornzrrs. (i) “ Constructional Work of the Fulham 


Power Station,”’ by Mr. J. F. Hay. (ii) ‘“‘ Fulham Base- 
Load Power-Station: Mechanical and Electrical Con- 
siderations,”” by Messrs. W. C. Parker and Hubert Clarke. 
Birmingham and District Association: Thursday, 
March 24, 6 p.m., The James Watt Memorial Institute, 
Birmingham. Paper by Professor K. N. Moss. 

Institute oF Merats.—Thursday, March 24, 7 p.m., 
The Chamber of Cumeioesy Pasar 1 ng Per 
Birmingham. Special Gene: . “The Physica 
and Mechanical Properties of Nickel-Brasses,"’ by Dr. 
Maurice Cook. 

For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








LAUNCHES AND TRIAL TRIPS. 


 SuTHERLAND.”—Single-screw cargo steamer ; triple- 
ion engine, the high-pressure cylinder fitted with 
steam and exhaust poppet valves. unch, March 3. 
i 9 ft. oe © a. by 26 %.? B- 


Built and engined Messrs. Readhead and Sons, 


Limited, West , South Shields, to the order of 
Messrs. B. J. Sutherland and Company, Limited, 
Newcastle-upon-T. ne. 


“ Kerrmmoana.”—Single-serew steam ong dredger. 
Launch, March 3. Built and engined by Mesérs. Ferguson 
Brothers (Port Glasgow), Limited, Newark Works, Port 
Glasgow, to the order of the Wellington Harbour Board, 
New Zealand. 

“ Canricx.”—Steam bucket hopper dredger for work 
at Ayr Herbour ; eptiey worked ny tri - 
xpansion and of dredging to a depth o 
32 ft. below water level. Launched with all machinery 


on board, March 4. .Built and engined by Messrs. Wm. 
Simons and , Limited, Renfrew, to the order of 
the London and Scottish Railway Company. 








Instrrurion or Exvecrricat Enocrngzrs.—The com- 
mittee of the Scottish Centre of the Institution of Elec- 
trical Engineers has nominated Mr. W. J. Cooper to the 
office of chairman, to fill a vacancy which will occur 





on September 30, 
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MODERN ARCHITECTURAL DESIGN. 


THE old saying that virtue is its own reward is 
as true in its application to the virtue of technical 
skill as in its more obvious application to moral 
conduct. We accept as a matter of course the 
functioning of a machine, the working of a public 
service or the skill of a professional man, and 
disproportionate notoriety invariably accrues in 
the rare case of any lapse below the current standards 
of perfection. Occasionally, a new discovery, a 
greatly improved service, or some conception of 
unusual novelty serves to focus a momentary 
flash of limelight on its originator. Engineers 
are commonly regarded as being somewhat unmind- 
ful of zsthetic conventions in their search for the 
reward of virtue, but architects, on the other hand, 
have the reputation of having too often devoted 
their attention to the search for spectacular concep- 
tions of plan and elevation in preference to seeking 
their reward in the quiet appreciation of their work 
by those for whose utility, convenience and comfort 
they have been called upon to provide. 

When, therefore, a well-known engineer recently 
ventured the proposition that “‘ modern architecture 
is largely only skin deep,” he may be taken in a 
sense as having paid a timely compliment to a 
profession in which achievement has too long been 
associated in the public mind with the unsubstantial 
qualities of ornament and ostentation, Taken 
in a very literal sense, this proposition might seem to 
suggest that the part of an architect is merely to 
provide a superficial dressing or veneer after the 
engineer has finished his work, Such a _ view, 
however, would imply so complete a misconception 
of the function of an architect as to make it patently 
untenable. In addition to his fundamental pre- 
occupation with form- and space-planning, the 
architect is responsible for co-ordinating the work of 
a varied company of specialists, one of whom is the 
structural engineer. To-day it is the structural 
engineer whose part is so apparent in the design of a 
modern building, stripped of the artificial embellish- 
ments of former times, that he may even obtain 
more than his due share of credit. At the same time, 














the responsibility of the architect increases rather 
than diminishes as new methods of building con- 
struction become available. With the introduction 
of improved methods of heating, lighting and ventila- 
ting, a more advanced technique in dealing with 
acoustic problems and a constantly extending 
range of materials and processes for finish and 
decoration, it would be asking too much of the 
architect to suggest that he could be an expert in 
all the branches of engineering with which he is 
associated. Such a wide range of expert knowledge 
is perhaps not even desirable, but one who is to some 
extent a layman is often the better qualified to 
exercise judgment and discrimination in co-ordi- 
nating the work of specialists. 

Structural engineering, however, is so ‘closely 
related to the science of planning and space deter- 
mination which is the essence of architecture, 
that unless an architect is also to some extent a 
structural engineer, it is difficult for him to appre- 
ciate fully the possibilities and also the limitations 
of new methods of construction. It has been well 
said that the introduction of steel and reinforced- 
concrete frameworks added a new dimension to 
architecture, but the development of these new 
methods is still far from complete and their appli- 
cation to practice is by no means fully explored. 
Theoretical analysis and laboratory investigation, 
especially during the last ten years, have done 
much to introduce what might be called structural 
eccentricities. into normal practice ; while paralle! 
developments in workshop practice, such as the 
adoption of high-tensile steels and the improvements 
in welding technique, have still further advanced 
the science of structural engineering. But the 
assimilation of new ideas to practical construction 
takes time, and the practising engineer or architect 
must rely to a great extent on publications in the 
technical press and in the proceedings of technical 
institutions. In this sense, a paper such as that 
recently presented by Mr. R. T. James to the 
Institution of Engineers and Shipbuilders in 
Scotland is particularly valuable. 

Under the title of “‘ Engineering Problems in 
Modern Architectural Design,’’ Mr. James discusses 
the effect of the technical advances of recent years 
and gives a number of valuable applications in 
practice. ‘‘The increase in theoretical research 
leading to a greater knowledge of the behaviour 
of structures and more exact design,” he says, 
“engenders a safe, steady and sure growth of the 
acceptance of what were novel and experimental 
systems of design and construction. The Steel 
Structures Research Committee recently published 
a report which, . proposed the nucleus of a 
new building code based upon the most modern 
conception of the behaviour of a building frame, 
namely, the rigidity of the connection between a 
beam and a stanchion.” This concise summary 
of the effect of the Committee’s work really has 
to be qualified by the explanation that, for the 
requirements of normal construction, a semi-rigid 
joint, or one which falls between the limits of com- 
plete freedom and complete, restraint, could be 
relied upon to give the most economical design. 
By their estimation of the actual degree of rigidity 
of joints of the type in common use, and in the 
development of new methods of design applicable 
to such joints, the Committee placed the design of 
existing structures on a more rational and economi- 
eal basis than formerly, though it was hardly their 
purpose to initiate new systems of construction. 

But the whole value of a complete and competent 
investigation is not always to be found solely in 
its application to the particular problem considered, 
and the very fact that structural connections, which 
had been previously calculated as free hinges, were 
actually restraints having a considerable degree of 
rigidity has served to focus attention on the possi- 
bility of using joints of this type where formerly 
it would have been thought necessary to introduce 
additional bracing. Mr. James emphasises the 
application to architectural problems. Thus. “ if 
an architect designs a high building subject to 
lateral loading, and his planning necessitates, large- 
span beams and columns in order to obtain the 
accommodation and clearances required, it is no 
use asking him to allow some lateral cross. bracing 
or to have a particular column large or battened.” 
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A number. of interesting examples are given to 
illustrate this point, and the applications of 
the portal arch and the Vierendeel or open frame 
girder to normal building construction are consi- 
dered in some detail. Twoexamples are of particular 
interest as tending still further to enfranchise the 
architect from former limitations of structural 
necessity. The first of these shows how a three- 
span floor, founded upon a portal frame and two 
cantilevers, can be utilised in such a way as to leave 
what would normally be an outer wall space entirely 
free of structural support; such an arrangement 
may be used to give the maximum possible of 
external lighting, though that is not the only 
application of a principle which is still a novelty 
in building construction. The second application 
is that of a Vierendeel truss in place of a solid girder 
to carry the load above a large unrestricted floor 
area, as in the case, for example, of a large ballroom 
or hall on the ground floor of a block of apartments 
or offices. A solid girder, in such a case, would 
necessarily have considerable depth, and would 
involve a corresponding sacrifice of valuable space 
or create difficulties in the planning of the floor 
above ; but the solution of an open frame girder, 
the chords of which are at the levels of the first and 
second floors and in which the vertical members 
take little more space than normal columns, imme- 
diately disposes of a formidable problem. 

These two illustrations, actually taken from 
buildings which have been erected, are typical of 
the methods by which the structural engineer is 
increasing the resources of the architect. Eccen- 
tricities at first, and now still to some extent 
novelties, such methods will soon become common- 





place. Their general adoption, however, does not 
ensue from their tentative introduction, as a matter | 
of course. When stating that wherever possible | 
advantage is taken of the interaction of all com. | 
ponents of the frame to resist the applied loads, | 
Mr. James enters the parenthetical caveat that | 
“sometimes ‘ possible’ means possible under the | 
building laws.” But building by-laws and regula- 
tions, howsoever interpreted by those entitled to 
enforce them, cannot stifle though they may retard | 
progress, and there is an increasing tendency to 
remove artificial restrictions on design by reposing | 
more confidence in the engineer responsible for | 
structural safety. 

One important result of the application of new | 
methods of structural design is that since they 
produce forms more easily assimilated to architec- | 
tural aspirations than the agglomeration of cast-iron | 
struts, lattice girders and tie bars formerly used, 
and occasionally still to be seen in service, the time 
is now past for concealing the outlines of the steel- 
work under an architectural skin. A modern 
structure stands in little need of such dressing, and 
to structural engineers must be given the credit 
for thus enabling the architect to achieve a unity 
of form and substance which is capable of giving 
a new dignity to his profession. 








BRITISH CIVIL AVIATION. 


AT a time when the energies of the nation are 
so largely directed to the restoration of our military, 
naval and air forces to a state commensurate with 
our position and responsibilities, it is satisfactory 
to find that attention is now being given to the 
development of British civil aviation on similar 
lines. The widespread feeling that all was not well 


with our aerial-transport system culminated in a} 


debate in the House of Commons on November 17 
last, and as a result of this the Government appointed 
a Committee of Inquiry to investigate the charges 
of inefficiency made against the Air Ministry and 
Messrs. Imperial Airways, Limited, the present 
state of British civil aviation, particularly in 
Europe, and some other matters referred to in the 
debate. This Committee, of which the Rt. Hon. 
Lord Cadman, G.C.M.G., was chairman, prepared 
their report with unusual, but highly commendable, 
rapidity, and the report, with the observations 
of the Government on it, has recently been 
published.* 


* Report of the Committee of Inquiry into Civil Aviation 
and the Observations of H.M. Government Thereon. H.M. 





Stationery Office, price ls. 6d. net. 
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The report states in unequivocal language that, 
except on the Empire air routes, this country is 
backward in civil air transport. The Committee 
view with extreme disquiet the position disclosed 
by the inquiry and are of the opinion that, if the 
country is to take a leading place in civil aviation, 
much reorganisation and additional expenditure 
of public money will be necessary. One of the 
disquieting statements in the report is that there is 
at present no medium-sized air liner of British 
construction comparable with the leading foreign 
types, and it is for this reason that foreign aircraft 
are used on the new subsidised lines to Scandinavia 
and Germany operated by Messrs. British Airways. 
Foreign machines are also used to carry British mails 
to Switzerland and the assistance of a Belgian 
company has been invoked for the conveyance of 
air mails to Belgium. French and German com- 
panies carry British mails to South America, and the 
air services to the West Indies and across the 
Pacific are the uncontested monopoly of an American 
company. With regard to the European air ser- 
vices, the report points out that the mileage of the 
routes flown all the year round by Messrs. Imperial 
Airways is less than it was before that company 
was formed 14 years ago. This, however, is explained 
by the fact that in 1927 the Government decided to 
concentrate on the development of the great Imperial 


| routes, especially those to India and South Africa, 


and to restrict operations in Europe to the more 
remunerative routes. This restrictive policy was 
apparently not reviewed until 1935, when an 
Inter- Departmental Committee, of which Sir Warren 
Fisher was Chairman, reported that action in 
Europe was imperative, and as a result, a subsidised 
service to Scandinavia was started. The British 
machines first employed on this route, however, 
proved unsuitable and were replaced by the foreign 
machines now in service. 

We have re-told by no means the whole of the 
dismal tale unfolded in the report, but it will 
doubtless be a relief to turn now to some of the 
suggested remedies for the present state of affairs. 
In the first place, it is not thought desirable to 
transfer civil aviation from the Air Ministry to 


/another Department of State, but certain changes 


in the organisation of the former are recommended. 
These include the appointment of an additional 
Parliamentary Under-Secretary of State solely 
concerned with civil aviation; the creation of a 
post of Permanent Under-Secretary of State for 
Air, and the transfer to this permanent Member 
of the Air Council of the duties in connection with 
aircraft research, development and production 
hitherto carried out by transitory Members of the 
Air Council. The appointment of a Director of 
Aeronautical Production for civil aircraft and the 
strengthening of the technical staff concerned with 
research and development are also recommended. 
Among a number of recommendations relating to 
the air services, one which is regarded as of national 
importance is the establishment, as soon as possible, 
of first-class services, employing British aircraft, 


| between London and all the principal capitals of 


Europe. The proposed service to South America, 
it is recommended, should be expedited and plans 
for the development of other air routes, including 
the West Indies and the Pacific, should be prepared. 
Of particular interest is the recommendation that 
Messrs. Imperial Airways should concern themselves 
mainly with the development of the Empire air 
services and certain other long-distance servicec, 
though they would be associated with “ short-haul ” 
services to France and Italy and with flying-boat 
services to Greece via Italy. With regard to the 
London-Paris terminal] services, it is suggested that 
this should be operated by a single company formed 
by an amalgamation of Messrs. Imperial Airways 
and Messrs. British Airways; the latter company, 
it is thought, should develop the other air services 
in Europe. 

Attention is called in the Report to the obvious 
fact that the Committee’s recommendations regard- 
ing the reorganisation of the Air Ministry and the 
development of air services will have little effect on 
the development of the British civil-aircraft industry 
unless the constructors themselves play a vigorous 
and creative part. There can be no doubt that 





the British industry is at least equal to that of any 








other country in the production of military aircraft, 
and that this is not true regarding civil aircraft 
we feel is certainly due to the fact that the necessary 
incentive has hitherto been lacking. To remedy 
the present state of affairs, the Committee think 
that some form of State assistance to provide the 

stimulus is now justified. It is suggested 
that the Air Ministry should form an advisory 
panel, comprising representatives of operators, 
constructors and the Ministry itself. With the 
collaboration of this panel, the Air Ministry should 
specify broadly the requirements of a limited range 
of types of suitable air-transport aircraft, and should 
ascertain which constructors would be interested 
in the production of these types. A limited number 
of these constructors would be requested to submit 
detailed designs, the reasonable costs of which 
would be reimbursed. The most suitable design 
for each type would then be selected by the 
Air Ministry in consultation with the panel, 
account being taken of the manufacturing capa- 
city of the designing firm and the price at which it 
would sell the aircraft. The Ministry, it should be 
noted, would bear the cost of the necessary jigs 
and tools. Before the designs were put into produc- 
tion, prototypes would be tested by the operating 
companies under normal service conditions, and 
in the event of the aircraft being commercially 
successful the State would be entitled to recover the 
whole or a part of its contribution to the cost of 
design and manufacture. It is thought that State 
assistance on the lines suggested should be a reason- 
able supplement to commercial enterprise and should 
enable aircraft of an advanced design to be offered 
at prices competitive with those of foreign makers. 
Of the other recommendations affecting the aircraft 
industry, one of considerable importance is that 
special grants should be made to the subsidised 
operating companies to enable them to keep their 
fleets equipped with new aircraft. Others are 
that a specific programme of development for the 
large aircraft required for the main Empire mail 
services and long-distance routes should be formu- 
lated, and that operational data of subsidised 
companies must be made available to constructors, 

The position of British industry in the production 
of petrol engines is regarded by the Committee as 
“fairly satisfactory,” which is perhaps a little 
disappointing to those who thought it was, on the 
whole, good. The report, however, states that if 
British civil engines are to hold their own with 
foreign makes, constructors should see that the 
requirements peculiar to civil aviation, such as high 
power at take-off, are studied and met. Although 
recent advances in petrol-engine design and the 
use of high-octane fuel have given the petrol engine 
a definite lead over the compression-ignition engine 
for military purposes, the Committee consider that 
the development of the latter type should be actively 
pursued with a view to its eventual use in large civil 
flying boats and in land aeroplanes intended for 
operation over long distances. They therefore 
suggest that development grants should be made 
from the Air Ministry with the object of producing 
within the next five years a compression-ignition 
engine representing a considerable advance on any 
foreign engine of this type now on the market. The 
comment of the Government on this point is that 
the State has already contributed large sums of 
money in assisting the development of compression- 
ignition engines in this country, but they agree that 
assistance should continue to be given for this 
purpose. 

On the question of research generally, the report 
points out that the reorganisation of the Air 
Ministry recommended should effectively dispose 
of the suggestion which has been made that most 
of the research work hitherto undertaken by the 
Ministry has had a military bias, and should ensure 
that civil research work is given due prominence. 
It is mentioned also that while commercial com- 
petition will always act as an incentive to con- 
structors to undertake research to the greatest 
extent possible, the industry must be able to rely 
upon State institutions for assistance in matters 
beyond the scope of individual firms. The com- 
mittee therefore state that the equipment and 
staff of State experimental and research establish- 
ments must be maintained at the highest levels 
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They rightly attach great importance to the problem 
of ice formation on aircraft and recommend that 
research into this problem should be prosecuted 
with the utmost vigour. Particular attention is 
also directed to the problem of reducing the landing 
speed of air liners without impairing their perfor- 
mance in other respects. 

Several other questions that need not be referred 
to here are discussed in the report, which has been 
well received. The Government has expressed the 
view that while nothing could have been allowed 
to come in front of the prime duty of the Ministry 
to carry out the re-armament programme as fully 
and rapidly as possible, it is now possible to make 
further efforts to assist civil aviation and sub- 
stantially to improve its organisation. They appear 
to be in agreement with most of the Committee’s 
recommendations ; in fact, some of the suggested 
appointments have already been made. We under- 
stand, however, that the report is to be debated 
in the House during the current week. In con- 
clusion, we may support the Committee’s view 
that it is most important in the public interest that 
British constructors should take a leading part 
in the development of the world’s aircraft construc- 
tion industry. We trust also that their view is 
accurate that the prosperity of the aircraft industry 
will ultimately depend more upon the demand for 
civil types than upon that for military machines. 








NOTES. 

MEMORIAL TO CoLoNEL WittiaM McLELLaAN. 

In view of the leading part played by the late 
Colonel William McLellan in the planning and 
carrying out of the Galloway hydro-electric scheme, 
it was a fitting and graceful act of the directors 
of The Galloway Water Power Company to 
place a memorial to him in the entrance hall of 
Tongland power-station. This station, which is 
situated close to Kirkcudbright, is the lowest in the 
chain of five stations which utilise the waters of the 
Rivers Ken and Dee. Full details of the interesting 
and, in some ways, bold scheme were given in 
ENGINEERING, vols. cxxxviii and cxlii, of 1934 and 
1936. William McLellan was born at Painackie, 
Kirkcudbrightshire, and had a particular interest 
in and affection for this development in his native 
county. Asis known to engineers generally, and as 
was made abundantly clear in the obituary notice 
which appeared in these columns on December 21, 
1934, McLellan, in association with Dr. C. H. Merz, 
was responsible for extensive electric power develop- 
ments in many parts of the world, many of much 
greater capacity than anything to be found in 
Galloway, but the work carried out in that area 
was especially his own, and it was a particularly 
sad circumstance that his tragic end should have 
come so shortly before the entirely successful 
completion of the whole project. All five stations 
have now been supplying the grid since November, 
1936. The memorial, which was unveiled ‘last 
Friday, takes the form of a tablet, designed by 
Mr. Laurence A. Turner, and below a medallion 
portrait of McLellan, carries the inscription “ 1874- 
1934. William McLellan, C.B.E., M.LE.E., of 
Orchard Knowles, Kirkcudbrightshire, to whom 
the conception of this water-power scheme was due. 
A master of engineering, he devoted his talent to 
the development of electric power in many parts 
of the world.” The memorial was unveiled by 
the Rt. Hon. Lord Meston, chairman of The 
Galloway Water Power Company, in the presence 
of a large assembly. - Lord Meston gave an account 
of the scheme and its development and paid a 
tribute to McLellan’s memory on behalf of his 
friends and colleagues. 


RalLway ELECTRIFICATION ON TYNESIDE. 


On Monday last, March 14, two events occurred 
of some importance in the history of electric traction 
in this country. As recorded in detail on page 295 
of this issue, the newly-converted lines of the Wirral 
section of the London Midland and Scottish 
Railway were formally inaugurated and almost 
at the same time the new electric passenger service 
between Newecastle-on-Tyne and South Shields, 
on the London and North Eastern Railway, was 
Started by the Lord Mayor of Newcastle and the 





Mayor of South Shields. This line, whose conversion 
forms part of a larger modernisation scheme involv- 
ing the already electrified area on the north side of 
the river, is eleven miles long. It is equipped on 
the third rail direct-current system, at 630 volts, 
and thus interchangeability with the existing stock 
will be possible. As a preliminary to the change 
over, the platforms at Hebburn, Tyne Dock and 
High Shields were lengthened to enable eight-coach 
trains to be run, and it is hoped that as a result 
it will be possible to reduce the journey time 
between the terminals from 34 minutes to 27 
minutes. Sub-stations have been erected at 
Gateshead, Pelaw, Jarrow, and Tyne Dock. New 
rolling stock, of all-steel construction, has been 
provided not only for use on the converted lines 
but to take the place of the older vehicles. These 
vehicles are painted on the outside in red, with 
light cream above, the two colours being divided 
by a black waist line. Inside the finishing is 
carried out in moquette, and the seats are of the low- 
backed bucket type, arranged two on each side 
of a central gangway. There are sliding doors at 
each end of the vehicles. For ventilation purposes 
adjustable torpedo extractors are provided in the 
roof, with sliding shutter ventilators and air deflec- 
tors above the larger windows. On the north 
side of the river the new stock has enabled the 
journey time from Newcastle to Newcastle via 
Tynemouth to be reduced from 63 minutes to 53 
minutes, while only 24 minutes instead of 30 minutes 
is allowed for the express between Newcastle and 
Tynemouth. 


FINANCING ENGINEERING WORK. 


Mr. F. H. Nixon, general manager of the Export 
Credits Guarantee Department, who was the 
speaker at the British Engineers’ Association lunch 
on Thursday, March 10, dealt with the financing 
of engineering schemes abroad. For a great deal 
of the engineering work which fell to the Jot of this 
country the matver of finance, he said, was almost 
as important as design and production. No sooner 
had the engineer produced his designs than he 
found himself involved im all sorts of problems 
of credit, exchange restrictions and so on of which 
he had little knowledge. The technical institutes 
did not touch such problems. The problem once 
thought to be of a temporary, post-war, character, 
could not be considered so any longer, for two 
reasons. In the first place the problems dealt with 
in the Nineteenth Century differed from those of 
to-day. That was a period of coal, of titanic 
installations, railways and so on, leading to the 
placing of large loans sunk in the development of 
countries by means of permanent works. Now 
the type of work and plant supplied was of a much 
lighter character. Motor lorries, &c., wore out 
much more quickly. A second factor was the 
speed at which modern machinery became obso- 
lescent. Owing to the great improvements con- 
stantly made, buyers of plant had to reckon with the 
fact that early renewal would be necessary and it 
was impracticable therefore to finance such deals on 
the long terms formerly easily arranged. The 
impetus for this new kind of financing came from 
America and originated in the financing of the 
motor trade, in which two or three years credit was 
common. The same terms were as naturally 
asked on other machinery and two or three years 
had now come to be regarded as normal. It was 
now a common thing for 10 per cent. to be suggested, 
at delivery, and the rest spread over five years. 
Owing to the great changes which had come over 
international finance large foreign loans would be 
unlikely for many years to come. The, large scale 
borrowing that enabled South American and other 
countries to buy our products had gone, possibly 
for ever. The large loans of former days were all 
subscribed by the public. To-day credits had to 
be carried by financial houses, but it was not possible 
for the latter to help many of the engineers’ prob- 
lems. It was in this connection that the Export 
Credits Department could be of service. They had 
a record known to the public and had helped to 
the amount of many millions of pounds, and had 
made it possible for engineering firms to take up 
many contracts in countries whose offers to pay 
were not particularly attractive at first sight. In 





the ease of seeking the assistance of a banker, if 
anything became inconvenient to him, he might 
call for repayment, so that the borrower was still 
really the financier. The Export Credits Depart- 
ment could help them solve problems which the 
deposit banker could not. They would be able 
to consider the proposal in the light of useful facts 
and good information. After placing all they had 
in that way at the disposal of some engineering 
firm, he thought they were entitled to expect that 
their financial resources would be made use of. 
Mr. A. G. Marshall, in proposing a vote of thanks 
to Mr. Nixon, raised the point of the Department 
showing a profit, to which Mr. Nixon replied that 
they had to strike a mean between profit and loss. 
If they made a loss the taxpayer would have to 
find the difference, so that they tried to keep just 
clear of that. The function was presided over 
by Lt.-Col. Lord Dudley Gordon, D.S.O., president 
of the Association. 


Tue New Zeatanp Raliways. 


An event of some importance in the recent history 
of the New Zealand Government Railways was the 
opening of the new station at Wellington, on June 19, 
1937. The station is not only an imposing struc- 
ture, but great benefits have already been obtained 
in the facility with which traffic demands at peak 
periods can be met. It is moreover stated in the 
recently-issued annual report of the Railways for 
the year ending March 31, 1937, that the completion 
of the station-yard rearrangement and further 
electrification works will bring additional benefits 
which will have favourable reactions upon the 
handling of transport and the general flow of traffic 
throughout the Dominion. Apart from routine 
maintenance works on the permanent way and the 
renewing or strengthening of bridges, some import- 
ant main-line deviations to effect smoother running 
of trains and to reduce operating costs, have been 
put in hand. That in the South Island, the object 
of which is to dispense with the Puketeraki Tunnel, 
has been completed, and traffic was diverted on to 
the new line on December 31, 1936. Good progress 
was made, during the year under review, with the 
deviation of the main line between Greatford and 
Kakariki in the North Island. The matter of the 
elimination of the more dangerous level crossings is 
receiving consideration, and the Public Works 
Department is co-operating with the Railways 
Department in providing subways and overbridges 
at selected crossings. In addition to repairs and 
overhauls and the construction of new boilers, the 
Railway workshops built 7 locomotives, 15 coaches, 
6 brake vans and 356 wagons during the year 
covered by the report. Rail-car services have been 
introduced to meet certain requirements, but, of 
late, the Government appears to have turned its 
attention more to the rationalisation of road and 
rail transport to ensure that each will function 
advantageously in its proper economic sphere. In 
consequence, a number of road services have been 
taken over, and the Railways Department now 
operates 70 motor omnibuses, 96 service cars, and 
18 motor lorries, as compared with 56 omnibuses 
and 10 service cars in the previous year. Taken 
altogether, the Railways have had a successful year, 
all classes of traffic showing increases as compared 
with 1935-1936. The gross revenue of the under- 
taking during the year ending March 31, 1937, was 
7,790,6511., and the net revenue 903,8581., repre- 
senting a percentage of | -65 on the capital invested. 


THE IMPERIAL INSTITUTE. 


The casual visitor to the exhibition galleries of 
the Imperial Institute, South Kensington, London, 
S.W.7, looks appreciatively at the numerous 
dioramas, photographs, specimens, and other 
exhibits on view, but is not perhaps aware that these 
galleries constitute only a portion of the Institute's 
activities. Something of the all-embracing nature 
of the work carried on may be obtained from a 
perusal of the annual reports of the Institute, and 
that for 1937 has recently come to hand. This 
publication, which has been prepared by the 
Director, Sir Harry Lindsay, K.C.1.E., shows that 
the Institute now embodies five departments, 
namely, a plant.and animal-products department 
and a mineral-resources department, each comprising 
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an intelligence, a laboratories and an indexing 
section; a secretariat, controlling the library, 
statistical section, registry, publications section, 
cinema, Empire film library, and the labour staff ; 
the exhibition galleries; and the department of 
accounts and establishment. During 1937 the 
departments of plant and animal products and of 
mineral resources carried out numerous investiga- 
tions on samples of raw material received from the 
British Dominions and Colonies in all parts of the 
world. Inquiries were also conducted relating to 
the preparation and marketing of numerous pro- 
ducts, including activated coconut-shell charcoal, 
fibres for use as fillers in synthetic-resin moulding 
powders, wattle bark and other products for paper 
making, residual materials for the manufacture of 
fibre boards, Ceylon graphite for use in dry batteries, 
Fijian manganese ore, Portland-cement materials 
in the West Indies, and Shetland chromium ore. 
In addition to its quarterly Bulletin, the Institute, 
during 1937, issued a publication entitled The| 
Vineral Position of the British Empire, and three 





monographs, respectively dealing with Barium | studied, and it was found that the work penetrated | nesium alloys. 


cent. to give the best values for the mechanical 
properties. Billets which had been rolled after a 
preliminary drawing down gave better mechanical 
properties than those which had been drawn down 
to the same size. 

The second paper, namely, that dealing with the 
mechanical properties of some wrought aluminium- 
magnesium and silver-aluminium-magnesium alloys, 
was presented to the meeting by Dr. Haughton. 
The authors stated that they had investigated the 
mechanical properties of pressed magnesium alloys 
containing up to 10 per cent. of aluminium, and 
had studied the effect of adding up to 4 per cent. 
of silver. A maximum in the mechanical properties 
at about 9 per cent. of aluminium, which had been 
suggested by earlier work at the National Physical 
Laboratory and elsewhere, had been shown not to 
exist, while little if any benefit, either in the aged or 
annealed state, was obtained at room temperature 
by the addition of silver to alloys which had been | 
forged at 380 deg. C. The effect of varying the | 
amount of reduction given to a forging had been 
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to the working and forging of magnesium alloys, 
more especially those of the magnesium-nickel- 
copper type. The next speaker, Mr. W. Freeman 
Horn, asked for information on the exact definition 
of “drawing.” Jones and Wolfe, in their paper, had 
referred to the drawing down of billets and it 
was not clear whether this operation had been 
carried out using a fixed die or under a hammer. 
Dr. H. W. Brownsdon, who spoke next, said that it 
would have been interesting to extrude the alloys 
investigated, if this were at all possible. In the 
case of many alloys, extrusion possessed great 
advantages over rolling. The mechanical properties 
of some gunmetals, after extrusion, were such as 
would not be expected judging from the properties 
of the material when in the cast state. It might 
not be possible to extrude the magnesium alloys 
studied, but materials which could be forged hot 
could generally be extruded. 

Dr. H. Sutton stated that the paper by Haughton 
and Tate was very valuable in that it constituted 
a useful advance in our knowledge of these mag- 
A mild criticism he had to offer, 


Minerals, Strontium Minerals, and Asbestos. Nume-|to the centre of a 3}-in. diameter ingot after a | however, was that the authors had stated that it 
rous additions were made to exhibits in the exhibition | reduction of from 40 per cent. to 50 per cent. had | was possible to obtain material possessing uniform 


valleries, and these have been re-arranged on a/| 
yveographical basis. Furthermore, the number of | 
vopies of films contained in the Empire film library, 
which stood at 1,000 in 1935 and 1936, was increased | 
to 1,300 in 1937. 
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CONTINUING our report of the thirtieth annual | 
general meeting of the Institute of Metals, held in | 
London from March 8 to 10, we propose now to deal 
with the papers presented and discussed on the | 
morning of Wednesday, March 9. The President, 


Dr. C. H. Desch, F.R.S., oceupied the Chair. 


MAGNESIUM ALLoys. 


The first two papers on the agenda, namely, “* The 
Nickel-Copper-Magnesium Alloys,” by Professor 
W. R. D. Jones and Mr. K. J. B. Wolfe, and “ Alloys 
of Magnesium. Part VII. The Mechanical Properties 
of Some Wrought Aluminium-Magnesium and Silver- 
Aluminium-Magnesium Alloys,” by Dr. J. L. 
Haughton and Mr. A. E. L. Tate, were submitted in 
turn and then taken together for the purpose of 
discussion. 

The first of these two papers was presented to the 
meeting by Professor Jones, who stated that the 
contribution referred to experiments carried out to 


|silver had a tensile strength of over 30 tons per 


| minium and 1-5 per cent. of silver had an ultimate 


been given, and that no further hardening was | 
obtained until a reduction of 90 per cent. was | 
reached, when a definite increase of hardness took 
place. 

The forging of alloys at a temperature of 
200 deg. C., after a preliminary breaking down at | 
380 deg. C., caused an appreciable increase in the 
ultimate stress without much loss of ductility as 
compared with that of alloys which had been 
forged at 380 deg. C. The tensile strength of alloys 
treated in this manner was still further increased 
xy the addition of silver. An alloy containing 
8-5 per cent. of aluminium and 4-2 per cent. of 


square inch, and an elongation, on 4/ A, of 5 per 
cent. An alloy containing 6-5 per cent. of alu- 
stress of over 27 tons per square inch, and an 
elongation of 11-5 per cent., and one containing 
about 4 per cent. of aluminium and 1-5 per cent. of 
silver had an ultimate stress and elongation of 
24 tons per square inch, and 13-4 per cent., respec- 
tively. The second of these alloys had a proof 
stress of 21-3 tons per square inch. These values 
compared very favourably with those of a specimen 
of “ RR 56”’ alloy in various conditions of forging 
and heat treatment. 

The discussion was opened by Mr. W. E. Pry- 
therch, who stated that the paper by Jones and 





determine the effect of adding nickel and copper to 
magnesium. 
bottom-pouring steel crucible, which had a tightly- 
fitting lid carrying a stirrer and an iron thermo- 


couple sheath, all of which had been thoroughly | 


* broken in” to avoid any iron pick-up by the 
alloys. An excellent proprietary flux, termed 
Elrasal, supplied by Messrs. J. Stone and Company, 
Limited, Deptford, had been used. The nickel in 
the alloy had been added in the form of turnings 
from a 50:50 nickel-copper hardener, any addi- 
tional copper required being added as thin strip. 
The improved mechanical properties given to 
magnesium, when in the as-cast condition, by small 
additions up, to about 2 per cent. of copper, were 
found to be enhanced by the addition of nickel if 
the combined alloy content was 2} per cent. to 
24 per cent. A nickel content of 0-5 per cent. to 
| per cent. (in the combined alloy content) had a 
greater effect than a corresponding copper content. 
\ useful result due to the eddition of nickel was 
that the values for reduction of area were generally 
higher than the corresponding values for the elonga- 
tion. These alloys were readily forged or rolled, 
and, provided that care was taken to prevent cold- 
work, reasonably good ductility values were obtained. 
In the case of forged or rolled alloys, the beneficial 
effect of the addition of nickel as well as copper to 
magnesium was not so pronounced ; the effeet of 
the nickel depended to some extent on the propor- 
tien of copper. In the case of forged bars, the best 
results were given by an addition of 0-5 per cent. 
nickel to 1 per cent. copper, but if the billet was 
rolled after a preliminary drawing down under the 
hammer, the copper shoultl be increased to 2 per 





The alloys had been melted in a} 


Wolfe constituted a continuation of earlier work 





on the subject. Copper and nickel behaved very 
r- P . . oma 
| similarly as alloying elements in magnesium. This 


mechanical properties by forging at 380 deg. C. 
Before speaking of uniformity, it was very necessary 


|to test for real uniformity in all directions and 


there was no evidence that they had done 
this. It was possible, however, that the statement 
referred to hardness alone. The authors had drawn 
attention to an alloy containing 91-9 per cent. of 
magnesium and 8-1 per cent. of aluminium, which 
had given an ultimate stress value of 27-2 tons per 
square inch and an elongation on 4A of 4 per 
cent. This last value was low; skilled technicians 
at the present time were producing this alloy with 
a substantially better elongation value. The paper 
by Jones and Wolfe also constituted a definite 
contribution to existing knowledge on the magnesium 
alloys. He noted that they melted the Elrasal flux 
employed in an iron ladle, whereas in his own 
experience it appeared to be advantageous to 
sprinkle the dry flux over the alloys. Latterly, 
however, the use of flux had been abandoned and 
the metal melted in argon—a gas which could now 


| be obtained in commercial quantities. The authors, 


moreover, had allowed their melts to remain undis- 
turbed for 10 minutes at 700 deg. C., prior to 
casting. It seemed to him that it would have been 
an advantage to superheat the metal before casting. 
Again, mechanical tests had been carried out on 
as-cast and on heat-treated bars which had been 
soaked for one hour at 450 deg. C. This period of 
soaking was comparatively short, and, in practice, 
periods of as much as 16 hours were often used. 
The difference between heat-treated and as-cast 


| was probably accounted for by the similarity in the | material lay in the improved ductility of the former. 


} 


| solubility in the case of either constituent. 


‘constitutional diagrams, there being little solid | nd aircraft wheels made of heat-treated alloy had 
The | given satisfactory results. The authors had men- 


| alloys were known to be corrodible, the nickel being | tioned that the alloys did not age-harden at room 


alloys was unsatisfactory; swaging at 
| temperatures produced a finer grain and, therefore, 
better alloys. Moreover, further forging under the 
hammer tended to produce very much more cracking 
| than did swaging. It had been believed that the 
| working of magnesium alloys should be carried out 
at high temperatures, somewhere just below the 
eutectic temperature. As the paper by Haughton 
and Tate had emphasised, however, this was 
apparently only true in the case of the initial 
breaking down. Superior results were obtained if 
the temperature were progressively lowered as the 
amount of work or deformation increased. A small 
amount of work at lower temperatures produced 
much the same effect. Controlled cold work 
amounting to 10 per cent. at 170 deg. C. would 
have much the same effect as 30 per cent. at 
200 deg. C. or 50 per cent. at 250 deg. C. The 
authors had confined their attention to determining 
the tensile strength and Brinell hardness in the 
longitudinal direction. Ef they had done their 
work on bars of a larger diameter it might have been 
possible for them to give corresponding figures in 
the transverse direction. 

Mr. W. ©. Devereux felt that the researches. had 
opened up new ‘possibilities, particularly in regard 











rather worse than the copper in this respect. It was | temperature, but they might have made tests at 
fairly well established that the hand forging of these | elevated temperatures. 
lower | 


Dr. J. L. Haughton questioned Professor Jones 
|and his colleague regarding their reference to the 
“ breaking in ”’ of their steel crucible and equipment 
to avoid iron pick-up. Their own experience at 
the National Physical Laboratory was that it was 
quite unnecessary to do any “ breaking in ’’ when 
Elrasal flux was employed. They had found that 
the flux removed more iron from the melt than 
was taken in from the pot—if, indeed, any iron was 
taken into the melt from the pot. The next speaker, 
Professor W. R. D. Jones, commenting on the paper 
by Dr. Haughton and Mr. Tate, said that it must 
be admitted that the forging temperature was of 
paramount importance, as also was the temperature 
of the mould in casting operations. Ordinarily, it 
had been ascertained that’ unless the mould was 
very hot, there was a danger of cold shut. Moreover, 
with a mould temperature of approximately 
450 deg. ©., no segregation was found to occur in 
alloys of magnesium with copper and/or nickel in 
casting an ingot 18 in. long and 2} in. in diameter. 
although admittedly there was rapid solidification. 
Mr. W. R. Barclay, who closed the discussion, said 
that Jones and Wolfe had described their forging 
technique to some extent, while Haughton and Tate 
had not entered into very great detail. He would 
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have liked fuller data, because he was interested 
in the working of mechanically-operated presses as 
compared with the smooth action of hydraulically- 
operated presses, and, in alloys other than those 
under discussion, had found differences between the 
two. 

Professor Jones, in his reply to the discussion, 
said that Mr. Prytherch had raised the question of 
corrosion. They had done some work in this 
direction, but had decided to leave this aspect of 
the problem to workers who made a special study 
of corrosion questions. Their methods of forging 
had been commented on, and he admitted that they 
could easily have. thought of better methods, but, 
situated as they were, they had been obliged to use 
the equipment at their disposal. By “ drawing 
down ” they had implied that the material had been 
hammered down under the swage hammer. When 
the research had been commenced, they had 
employed a flux other than Elrasal, and, on its 
adoption, had continued to “break in” their 
crucibles ana melting equipment merely as an 
extra precaution. It should be remembered, 
moreover, that their crucibles lasted for quite a 
long time; hence the preliminary “ breaking-in ” 
operation was not of great importance from the 
point of view of the trouble taken and the time 
occupied. They had melted their flux because they 
had found that this gave satisfactory results ; when 
the flux was sprinkled on the melt, as Dr. Sutton 
suggested, it had tended to drop down to the bottom 
of the pot and foul] the stopper. 

Dr, Haughton, in his reply, said that Mr. Pry- 
therch had suggested that equal results could be 
obtained by a smaller amount of work at a lower 
temperature as by a higher amount at a higher 
temperature. It should be emphasised, however, 
that a preliminary breaking down at a higher 
temperature must be carried out. Mr. Prytherch 
had been quite correct in his statement that they 
should have conducted not only transverse, but 
also compression and fatigue tests. Some of this 
work was in hand. The difficulty was, however, 
that they did not possess a press large enough to 
produce bars of sufficient diameter. In answer to 
Dr. Brownsdon’s question, these alloys could be 
extruded with good results. They themselves, 
however, had not done any work in this direction. 
Dr. Sutton was quite right in saying that they should 
not perhaps have used the term “uniform”; what 
they had found was that the hardness value on the 
outside and the inside of their specimens was 
identical. The press they had employed had a 
capacity of 120 tons, was of the hydraulic type, and 
was worked by a two-throw pump. It was very 
uniform in action. 


Coprrer-NICKEL-TUNGSTEN SINTERED ALLOYS. 


A communication from the staff of the Wembley 
Research Laboratories of Messrs. The General 
Electric Company, Limited, was next considered. 
This was by Mr. G. H. 8S. Price, Dr. C. J. Smithells, 
and Mr. 8. V. Williams, and was entitled “* Sintered 
Alloys. Part I. Copper-Nickel-Tungsten Alloys 
Sintered with a Liquid Phase Present.” The 
contribution was presented by Mr. Price, who stated 
that the authors had investigated factors which 
influenced the preparation of alloys made by mixing, 
pressing, and sintering metal powders in an atmo- 
sphere of hydrogen, and particular reference to the 
copper-nickel-tungsten system had been made. 
The distinctive character of the work was that 
sintering had been carried out at temperatures 
sufficiently high to ensure the présence of a liquid 
phase during the formation of the alloy. The 
effect of the time and temperature of sintering 
had been investigated with a 2 per cent. copper, 
5 per cent. nickel, and 93 per cent. tungsten alloy. 
Alloy formation, determined by density measure- 
ments and micro-examination, did not progress 
uniformly as the sintering temperature was increased, 
but showed a rapid increase at a temperature of 
about 1,300 deg. C. Although considerable solid 
diffusion might occur at lower temperatures, it 
was essential that this temperature should be 
exceeded if alloys of “ theoretical” density were 
to be obtained. The time for which the alloys 
must be held at the sintering temperature 'to reach 
equilibrium was largely dependent on the composi- 





tion. An alloy having a high percentage of the 
liquid phase reached its theoretical density sooner 
than one in which the. amount, of, liquid phase 
present was small. 

The effect of composition had been investigated 
for a series of alloys containing from 80 per cent. to 
97 per cent, of tungsten. With copper only, the 
tungsten particles were merely “wetted ’’ and 
cemented together; there was no grain growth 
and much porosity. With nickel only, the full 
density was obtained after sintering above 1,500 deg. 
C. When both copper and nickel were present, 
two factors were important, namely, the ratio of 
nickel to copper, and the total percentage of these 
metals. Maximum density was obtained when the 
niekel-copper ratio was about 2: 1 and the tungsten 
content lay between 89 per cent. and 93 per cent. 
A fourth fundamental variable was the fineness 
of the metal powders, a longer time, or a higher 
temperature, being required for complete sintering 
when the grains were coarse. Fully-sintered alloys 
prepared in this way had no porosity, had densities 
equal to the theoretical values, and a tensile strength 
up to 40 tons per square inch. Micro-examination 
revealed the presénee’ of large, rounded tungsten 
grains, the diameter of which was about 100 times 
that of the original particles, embedded in a con- 
tinuous matrix of copper-nickel phase saturated 
with tungsten. 

Dr. W. D. Jones, who opened the discussion, said 
that while the art of manufacturing alloys from 
powders seemed to be simple it was, in reality, quite 
difficult. The authors had given many data 
regarding particle size and the pressures employed 
in the manufacture of the alloys, but other data 
were required. Some knowledge concerning the 
shape of the particles was needed and, moreover, 
the subject of shrinkage did not seem to be. well 
understood. This last subject was rather linked 
up with purity and nothing had been’ said regarding 
purity in the paper. He wondered whether the use 
of hydrogen was absolutely necessary in the manu- 
facture of the alloy. The authors had drawn 
attention to the high value obtained for tensile 
strength, namely, 40 tons per, square inch, in a 
pressed and sintered copper 4,,per cent., nickel 
6 per cent., and tungsten 90 per cent., alloy, but 
values of from 30 tons to'40 tons ‘were quite ordinary 
in ferrous-base and nickel-base alloys. Instead, 
they might have emphasised the elongation figure 
obtained, namely, 4.per cent. on 1 in., because this 
was good. 

Dr. W. J. P. Rohn drew attention to some exhibits 
displayed by the authors, and emphasised the 
machining properties of the alloys. Turnings 
could be obtained from them of a type only asso- 
ciated with tough steels. He felt certain that there 
would be numerous practical applications for this 
material. Mr. E. H. Bucknall, who spoke next, 
said that the authors limited- themselves, in the 
title of their paper, to sintering in the presence of a 
liquid phase, and rightly emphasised the importance 
of the liquid in the process. He would cross swords 
with them with regard to the interpretation of the 
microstructure of the final product at 1,400 deg. C., 
which, it might be gathered, they regarded as a 
quenched solid plus liquid structure. Almost any 
two-phase system obtained by sintering would 
have a reticulated structure in which the second 
phase surrounded grains of the first and equilibrium 
conditions applied at the interface. The suggestion 
that the second phase was liquid at 1,400 deg. C. 
seemed to be discounted by the evidence given 
regarding its composition, namely, that X-ray work 
indicated that it contained 17 per cent. of tungsten. 
It seemed that the mechanism of shrinkage pro- 
bably involved mainly the solution of corners and 
the pulling together of tungsten by surface-tension 
forces. A subsequent speaker, Dr. E. Voce, asked 
the authors if they had considered the addition 
of another constituent to their alloys to enhance their 
resistance to oxidation. Dr. Desch, in ‘closing the 
discussion, said that the paper constituted an 
important contribution to the general subject of 
grain growth in metals. 

In the course of his reply, Dr. C. J. Smithells 
said that they had. used powders from all kinds 
of sources and had ‘obtained slight differences. It 
did not matter what kind of powder was used ; 





it would produce results, but only the optimam type 
of powder would give the best. results, Quite a 
small proportion of impurity was of great. practical 
consequence and had an effect on the theoretical 
density. It might be emphasised, in passing, that 
tungsten at. a temperature of 1,400 deg. C. was 
practically ‘‘ cold,’’ Grain growth could be secured 
speedily in powders of .a, much finer texture than 
it would be economical to employ commercially, 
and the whole process would be completed in a 
much shorter time than had been described. In 
answer to various criticisms, it might be emphasised 
that. the type of structure described in, the paper 
would not be obtained if a liquid phase were not 
present. With regard to Dr. Voce’s question, they 
had not definitely set out to improve the oxidation 
resistance of the material. The alloy offered good 
resistance to the atmosphere, sea-water and other 
corrosive media. Its resistance to oxidation, 
however, was no better than that of tungsten. 
If it were heated to a temperature of 200 deg. C., 
a blue film would be formed on the, surface, and if 
heated to redness it would oxidise away completely 
in a short time because no protective oxide film 
was formed. 


Creep oF Tin aNnD Tin ALLOoys. 


The last paper on the agenda for Wednesday 
morning, March 9, bore the title ‘The Creep of 
Tin. and Tin Alloys—-Part II.” It was by Professor 
D. Hanson and Mr. E. J. Sandford, and, in the 
unavoidable absence of both authors, was presented 
to the meeting by Mr. W. T. Pell-Walpole. The 
authors stated that in their previous paper, dealing 
with the creep, at room temperature, of tin con- 
taining additions of silver, bismuth, antimony, or 
cadmium—presented before the Institute in 1936—it 
had been shown that antimony or cadmium con- 
ferred the greatest beneficial effects. The present 
paper, therefore, dealt with the influence of additions 
of these two elements together, The results of the 
investigation had shown that cadmium and anti- 
mony added together to tin produced alloys which 
had creep-resisting properties superior to those 
of any other tin alloy previously studied.. The 
exact composition required depended on. the heat 
treatment. Alloys which were cold+rolled and 
allowed. to self-anneal at room temperature required 
7 per cent. of cadmium and 9 per cent. of antimony 
for the best properties. Since a “‘ life ’’ of 724 days 
ata stress of 1,600 lb, per square inch had. been 
found, it followed that this alloy could be stressed, 
in practice, in the neighbourhood of from, 1,200 bb. 
to 1,400 Ib. per square inch without failure occurring 
for many years. This was a marked improvement 
on pure tin, the safe stress for which was not more 
than 150 lb. per square inch, 

When a heat treatment was given, consisting of 
annealing at 170 deg. C. for two days, followed by 
cooling slowly in the furnace, the best composition 
was 2 per cent. of cadmium plus 7 per cent. of aniti- 
mony ; a safe stress for this alloy was 3,500.1b. per 
square inch. Annealing at 200 deg. C. for one day 
produced optimum creep-resisting properties at a 
composition of 3 per cent. of cadmium and 7 per cent. 
of antimony ; a safe stress in this case was 3,700 lb. 
per square inch. The addition of 1 per cent. and 
2 per cent. of silver had been found to produce creep- 
resisting properties slightly inferior to those pro- 
duced by 3-5 per cent.; the safe working stress 
for these alloys was not more than 600 1b. per 
square inch. Tin containing 1 per cent. of copper 
gave results intermediate between those ‘of alloys 
containing 2 per cent. and 3-5 per cent. of silver. 
The alloy containing 0-3 per cent. of nickel was 
considerably inferior. 

Dr. Bruce Chalmers, who opened the discussion, 
contrasted the tensile strength under a rapid test 
and the endurance to creep under a slow stress, and 
stated that the fact that a much larger stress could 
be supported for a shorter time indicated that the 
difference between the two types of test lay *4 the 
self-annealing which occurred during the long-time 
test. The next speaker, Mr. D. J. Macnanghtan, 
said that the data given in the paper had been 
obtained in the same laboratory as that in which 
the constitution and physical properties of the 
alloys had been invéstigated. There had, therefore, 
been complete correlation between the various 
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investigators. Recently, his attention had been 
drawn to a tin-alloy pipe introduced into a refri- 
gerating unit ; a fluid circulated through the pipe, 
which was subjected to external pressure. After 
some months the pipe slowly flattened and attempts 
were made to replace it by another pipe of stronger 
tin alloy. Creep in this new pipe, however, took 
place at an even greater rate. One thing brought 
out by the investigations at Birmingham was that 
the creep properties of a tin alloy could not be 
foretold from a knowledge of the tensile properties. 

Dr. J. McKeown said that it was now coming 
to be realised that, in materials tested at tempera- 
tures above their temperature of recrystallisation 
following severe cold working, grain size was almost 
equal in importance to composition. Thus it was 
not sufficient to say that the resistance to creep 
of alloy A was greater than that of alloy B when 
both had been treated in the same manner, i.e., 
had identical mechanical and thermal * histories.” 
It might be possible to improve the creep resistance 
of alloy B by a different treatment, either me- 
chanical or thermal, or a combination of both, 
which would increase its grain size. The effect 
of grain size on the resistance to creep of alloys 


of tin had been recognised by the authors, but such | 


variations in grain size as they had encountered 
had been obtained by accident and not by design. 
In general, with materials and testing conditions 
such as had been considered, namely, materials 
tested at temperatures above their temperature of 
recrystallisation following severe cold working, 
an increase in grain size produced a reduction in 
the rate of creep and also a reduction in the per- 
missible deformation before failure gecurred. It 
would appear that at some stage in grain-size 
changes, brought about by thermal and mechanical 
treatment, a point would be reached at which a 
balance would be struck between decrease in life 
due to decrease in ductility, and increase in life 
due to the lowering of the rate of creep. Such a 
grain size, Dr. McKeown said, would appear to be 
the ideal to be aimed at. 

Dr. C. H. M. Jenkins said that the authors had 
omitted all consideration of cast materials and 
these soft metals were generally used in the cast 
state. The authors had stated that grain-size 
being an important factor in determining creep 
properties, explained why creep was not always 
proportional to tensile strength. In a series of alloys 
of uniform grain-size, these two properties would 
bear an approximate relationship to each other, 


but where the grain-size varied considerably 
between different alloys, no such relationship 
would be found. He was not aware that this 


relationship between the creep properties and the 
tensile strength existed in other materials, and, 
consequently, this statement of the authors was 
somewhat difficult to accept. The last speaker, 
Mr. E. H. Bucknall, stated that the authors’ work 
showed the need for a specific type of heat treatment 
to develop the best creep resistance. Furthermore, 
the correlation between the microstructure and the 
creep life seemed to be much more complete in 
these alloys than it was in steel. At this stage of 
the proceedings, the President said that the authors 
would reply to the discussion in writing, and the 
meeting adjourned until the afternoon. 


ANNUAL DINNER. 


Che importance of making the results of scientific 
research intelligible to men engaged in industry 
was stressed by several speakers at the annual 
dinner of the Institute, which was held at Grosvenor 
House, Park-lane, on the evening of March 9. 
Lord Riverdale, who prcposed the toast of the 
Institute of Metals, said that he had the feeling 
that a great deal of the results of research never 
reached the people they ought to reach. It was 
quite time that something were done to bring the 
benefits of scientific investigation home to men 
in industry. Dr. Desch, who replied to this toast, 
said that the amount of research carried on in this 
country was large and the quality good. The main 
difficulty was to bring the results within the reach 
of persons actively engaged in industry. Scientific 
experimental methods were not always intelligible 
to ordinary people, but he thought it was 
necessary that scientists should set themselves 
seriously to the task of translating the results of 
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their investigations into a language understood by 
practical men. The steel industry was largely 
unified, whereas the non-ferrous metal industry 
constituted a somewhat heterogeneous group. From 
the scientific point of view, however, the various 
sections of the industry could be brought together, 
and this the Institute was accomplishing. The 
toast of “ The Guests and Kindred Societies ’ was 
happily proposed by Lieut.-General Sir Ronald 
Charles, and replied to in a witty speech by the 
Earl of Dudley. Professor W. L. Bragg, F.RS., 
who also replied to this toast, again referred to the 
application of the results of research in industry, 
and said that a scientific research worker should 
take the trouble to make what he was doing abso- 
lutely clear to everyone interested in his investi- 
gations. The contacts he had made with indus- 
try convinced him that scientists engaged in 
laboratories could meet industrial men on common 
ground. Scientists could and should provide their 
industrial friends with weapons of thought. 
(To be continued.) 











CRANKLESS RECIPROCATING 
HYDRAULIC PUMP. 


Tue known advantages of the reciprocating plunger 
pump in the direction of obtaining high fluid pressures 
| with positive action and often negligible leakage are, 
| unfortunately, partially negatived for certain purposes 
by the mechanical complications entailed, viz., cranks, 
connecting-rods and valves, these appendages resulting 
in undue bulkiness and heaviness in proportion to 
output. In the reciprocating oil pump illustrated in Figs. 
1 and 2, opposite, at one third full size, both cranks 
and valves have been dispensed with and a multiple- 
cylinder arrangement of small bulk and light weight 
relative to capacity has been adopted. The pump, 
designed by Messrs. R.A.D., Limited, Aldwych House, 
Aldwych, London, W.C.2, is manufactured by Messrs. 
British Metallic Packings Company (1933), Limited, 
Sidcup, Kent, and is known as the R.A.D. oil pump. 
It is primarily intended for conditions in which space 
is limited and lightness is imperative, an example of 
which exists in the modern aeroplane in which hydraulic 
pressure is needed for various purposes, such asoperating 
retractable undercarriages. At the same time, in such 
situations it is desirable that the pump should be 
simple in construction, have as few working parts as 
possible, and be self-lubricating. 

There are only seven working parts in the R.A.D. 
oil pump. These consist of two cylinder blocks which 
rotate on axes at right angles, four plungers, and a 
driving worm. The cylinder blocks a are each bored 
out with four cylinder barrels, and the 4 plungers, 
b, to b, are formed with a right-angle elbow, one arm 
of each plunger entering one cylinder of each block. 
There are, therefore, in effect, 8 plungers, that is, 
4 plungers to each block. The cylinder blocks are 
returned at one end to form the rim of a worm-wheel, 
both wheels meshing with the common driving worm c, 
so that both blocks rotate synchronously. In order to 
understand the operation of the pump, it is only 
necessary to consider the movement of one plunger. 
In Fig. 1, plunger 6, is at the end of its discharge stroke, 
| while plunger 4, is at the end of its suction stroke. 
} Rotation of the cylinder blocks through a half-revolution 
} will cause b, to oceupy the position of 6,, making a 
travel zx of its horizontal part and a travel y of its 
vertical part. As the direction of travel of the plunger 
elbow is in a plane inclined at 45 deg. to the cylinder 
| axes, it is clear that x = y, and that during one half- 
| revolution two complete suction strokes are made. 
Rotation through the other half of the revolution 
completes two discharge strokes. The four double 
plungers are, of course, identical and have the same 
travel. As each of them makes two complete strokes 
per revolution, simultaneously, it follows that the 
discharge curve of the pump should, theoretically, show 
four pulsations per revolution, a condition producing a 
very steady discharge. As a matter of fact, owing to 
the high speed at which the pump is run, the pulsations 
are not, in practice, discernible. Neither noise nor 
| vibration is noticeable when running. 

There are no valves to the cylinders, their place being 
taken by ports in an extension d of the cylinder block. 
The ports in this extension are circular, but the matching 
ports in the block in which it works are slots, so that 
during one half-revolution each plunger is drawing from 
the suction side, and during the other half delivering to 
discharge. This extension is screwed on to the cylinder 
block for constructional reasons, means being taken 
to lock it so that it will not slack back. It is carried 
in a block e, axial movement being prevented by a cap 
J. which cap carries the inner race of a roller bearing. 
The race, cap and cylinder are assembled on a central 
through-bolt. The outer race of the bearing is mounted 
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in a block g, and is held in place and protected by a 
cover h. The other end of the cylinder rotates in a 
sleeve t, this sleeve, blocks e and g, and the cover being 
all held together and attached to the pump casing by 
long set screws with a wire locking device through the 
heads. The casing is split along the horizontal axis, 
as will be clear from both Figs. 1 and 2. The latter 
illustration shows how the driving worm is mounted. 
It is integral with its shaft, which is carried in two 
plain bearings and is formed at the driving end with 
a thrust disc. The thrust is taken by an extension of 
the left-hand bearing to which it is held by a spring- 
loaded collar. The casing forms an oil bath, so that 
the whole of the working parts are fully lubricated. 
Thus, it will be noted in Fig. 2 that small ports admit 
oil to the thrust bearing and to the worm teeth, and 
in Fig. 1 that the roller bearing is lubricated from the 
discharge port in block e. The pump is normally run, 
not in the position shown in the drawing, but with the 
cylinders downwards, so that their axes form an 
inverted Vee. 

The performance of the pump may be gathered from 
a series of tests made in order to demonstrate that 
it was capable of meeting the specification of the Air 
Ministry for hydraulic pumpse The worm was coupled 
directly to a motor running at a speed of 2,250 r.p.m.., 
and its reduction ratio was such that the cylinders 
rotated at 325 r.p.m. The suction lift was 6 in., and 
the hydraulic medium was oil to Air Ministry Specifica- 
tion D.T.D .44B at a temperature of 55 deg. C. The 
output was 122 gallons per hour, and the power required 
was |-5h.p. The pump was run at the speed indicated 
for 11 periods of 10 hours each, that is a total of 110 
hours. As the service for which the pump was primarily 
intended is intermittent, the pressure was not kept 
constant during the whole run. For the first half-hour 
of each hour the fluid was merely circulated, and then 
for the next 25 minutes the delivery pressure was 
maintained at 1,000 lb. per square inch, the pressure 
being increased to 1,250 Ib. per square inch for the 
last five minutes. Each hour, then, the pressure 
variation was from zero to 1,250 lb. per square inch, 
so that normal working conditions were fully covered. 
In addition, high-speed tests were run for a period of 
30 minutes at 3,250 r.p.m. shaft speed, giving approxi- 
mately 470 r.p.m. cylinder speed. The fluid was 
circulated most of the run but five times during the 
period the delivery pressure was maintained at 1,000 Ib. 
per square inch for | minute, and was, moreover, 
momentarily raised to 1,250 Ib. per square inch at the 
end of such 1-minute periods. 

At the conclusion of the whole of these tests the 
various working parts were carefully inspected and 
gauged for wear. The average wear proved to be 
0-0003 in., and no part showed anything excessive in 
this direction. In connection with the investigation of 
wear, the delivery of the pump was tested as to quan- 
tity at the end of the tests under the same conditions 
as a preliminary test had been carried out. A decrease 
of only 1-6 per cent. in the volume delivered was found. 
In order to establish practically what mathematical 
investigation had shown to be the case, viz., that the 
stresses and contact pressures when the plungers are 
in the outermost positions are only moderate, some 
further tests were made consisting of a run of 50 hours’ 
duration at a pressure of 1,000 Ib. per square inch, 
and one of 8 hours at 1,250 Ib. per square inch. Wear 
on the plungers, after these tests, proved to be of the 
order of 0-0002 in. It will be realised, of course, that 
the relative movement of the plungers and cylinders 
is not a purely sliding one, as is the case with the 
ordinary type of reciprocating pump, but is a combina- 
tion of sliding and rotation which prevents grooving 
and reduces wear. Apart from these tests, a further 
series of investigations has been made to ascertain the 
limits of speed in view of the fact that at high rates the 
viscosity of the fluid handled might limit the filling 
capacity on the suction stroke. These experiments 
established that the cylinder block rotation speed 
could be increased from 325 x.p.m. to 700 r.p.m., 
without diminution of volumetric efficiency, and from 
them it followed that a lighter and smaller pump of 
the same output could be made. The models already 
manufactured as illustrated in Figs. 1 and 2, weigh 
about 70 lb., but with higher speeds the smaller design 
should not weigh more than between 10 Ib. and 11 Ib., 
a distinct gain for such purposes as aeroplane work. 

The experience obtained in the manufacture of the 
larger sizes has, moreover, enabled the design to be 
somewhat modified ; thus it is intended to make the 
cylinder blocks and the valve extension integral, 
instead of screwing them together, and certain changes 
will be made in the materials employed. Again, in the 
present pumps, the casing is of aluminium alloy, the 
cylinders of phosphor bronze, the worm and plungers 
of steel, and some other parts of cast iron, but a 
greater use will, we understand, be made of lighter 
alloys in the smaller pumps. It will be clear that the 
pump can be ran in either direction, the only change 
that is needed from one direction to the other being the 
reversal of the inlet and outlet connections. It will 
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also be apparent that the pump, by the fitting of a 
suitable worm, can be used as a motor, so that hydrau- 
lic transmission of power can be effected with two 
precisely similar mechanisms. From this usage as a 
motor, it follows that the principle can be extended 
to an internal-combustion engine. One such engine 
has, as a matter of fact, already been made. It has 
eight cylinders, each 3}-in. bore by 5}-in. stroke, and 
runs at 1,500 r.p.m., the estimated output being 150 h.p, 
The engine is air cooled, the R.A.D. system of contra- 
flow air streams with longitudinal, instead of circum- 
ferential, fins on the cylinders, having been adopted. 
As, however, the engine is still in the experimental 
stage, we need not deal with it on this occasion. 








THE LATE MR. H. H. G. MITCHELL, 
O.B.E., V.D. 


Ir is with regret that we note the death of Mr. Hugh 
Henry Gordon Mitchell, which occurred at Putney on 
March 11. Mr. Mitchell, who served for a number of 
years as Harbour Engineer, Madras Port Trust, and 
had been since 1921 a partner in the firm of Messrs. 
Coode, Wilson, Mitchell, and Vaughan-Lee, chartered 
civil engineers, Westminster, was the eldest son of 
Captain Hugh Henry Mitchell, of the Rifle Brigade, 
and was born on November 7, 1874. After completing 
his education at Bloxham School, he entered upon a 
pupilage of two years, under Mr. P. J. G. Read, in 1891, 
during which he was engaged on calculations, designs 
and drawings for new work, chiefly roofs and bridges, 
and the Blackpool Tower. In 1893, he began an 
apprenticeship of three years in Messrs. Heenan and 
Froude’s iron works, Manchester, and during this 
period of his career was engaged on the Blackpool and 
Wembley Towers and on various bridges and other 
structures. On completing his apprenticeship in 1895, 
Mr. Mitchell, then 21 years of age, was given executive 
charge, by Messrs. Heenan and Froude, of the erection 
of 5,000 tons of steel bridgework on the Nottingham 
section of the Great Central Railway, 20 miles in 
length. The work included a double three-span 
(112-ft.) bridge carrying four tracks over the River 
Trent. 

In 1898, Mr. Mitchell was appointed assistant engineer, 
under Messrs. Coode, Son and Matthews, on the Dover 
Harbour Board’s new works, consisting of a concrete- 
block breakwater 1,650 ft. in length, founded 40 ft. 
below low water. His next appointment, from 1901 
to 1903, was that of senior assistant engineer, under 
Messrs. Coode, Son and Matthews, on the Outer Barrier 
works, Hodbarrow, which consisted of a water-tight 
flexible breakwater 8,000 ft. in length. In 1903, 
Mr. Mitchell proceeded to Ceylon to take up the 
executive charge, under the resident engineer, Mr. J. H. 
Bostock, of the construction of a coaling depot, 18 
coaling jetties and a large basin in Colombo harbour, 
the consulting engineers for which were Messrs. Coode, 
Son and Matthews. In 1905, he was made executive 
engineer, Madras Port Trust, and under Mr. F. J. E. 
(afterwards Sir Francis) Spring, the engineer-chairman, 
took charge of the harbour extension works at Madras, 
comprising a breakwater 1,600 ft. long, the opening 
of a new entrance and the closing of the old, and the 
construction of a seven-acre basin. 

Mr. Mitchell, who had become harbour engineer at 
Madras, came to England in 1916 to join the Army, 
but he was recalled almost immediately because great 
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damage had been done to the harbour at Madras by a 
cyclone. He returned to England, however, in 1917, 
and joined the Royal Artillery, becoming a colonel. 
After the war he returned to India and, in 1919, was 
appointed honorary A.D.C. to the Viceroy. In the 
same year he succeeded the late Sir Francis Spring as 
engineer-chairman of the Madras Port Trust. In 
1921, however, he became a partner in the firm of 
Messrs. Coode, Fitzmaurice, Wilson, and Mitchell, later 
Messrs. Coode, Wilson, Mitchell, and Vaughan-Lee. 
During the last seventeen years of his life he was princi- 
pally engaged on the design and supervision of dock 
and harbour works in this country, Kenya, Uganda, 
Zanzibar, Tanganyika, Ceylon, and the Straits Settle- 
ment, and irrigation works in Iraq. Mr. Mitchell, 
who became a lieutenant-colonel in the Engineer and 
Railway Staff Corps, R.E., in March, 1925, was elected 
to membership of the Institution of Civil Engineers on 
March 1, 1910, and served as a member of the council 
for India from November, 1920, to November, 1922. 
He was the recipient of an Indian premium in 1912, and 
of a George Stephenson gold medal in 1918. Both 
awards were in respect of papers dealing with harbour 
works at Madras. 








TESTS OF VIBRATED CONCRETE. 


In America as long ago as 1890, vibration tables were 
used to compact concrete, but it is only in recent years 
that this method has been scientifically applied to the 
preparation of concrete specimens for compression 
tests. The Journal of Research of the National Bureau 
of Standards has published, in its November, 1937, 
issue, the results of a study of vibrated concrete by 
Messrs. J. Tucker, Jr., G. L. Pigman, E. A. Pisapia, 
and J. 8. Rogers, the purpose of which was to determine 
the properties of concrete compacted into moulds 
which were vibrated with known frequencies and 
amplitudes. In these tests three 6 in. diameter by 
12 in. long cylindrical moulds were rigidly fixed across 
the centre of a rectangular table resting on springs 
at the corners. The vibration was obtained by means 
of a vertical driving shaft geared to a horizontal shaft 
passing centrally under the length of the table and, 
in turn, geared to two parallel and horizontal spindles, 
with loaded eccentrics the masses of which were adjusted 
to have the same eccentricity. The machine vibrated 
the cylinders vertically, with a close approximation to 
simple harmonic motion, but there was some horizontal 
vibration, especially at the highest frequency. 

The following combinations of frequencies in vibra- 
tions per second and of amplitudes in inches were 
used: 21 v.p.s. at 0-043 in., 0-095 in., and 0-145 in. ; 
30 v.p.s. at 0-018 in., 0-045 in., and 0-075 in. ; 42 v.p.s. 
at 0-01 in., 0-026 in., and 0-053 in. ; and 60 v.p.s. at 
0-013 in., 0-021 in., and 0-04in. The Portland cement 
was from one consignment and brand and was stored 
in sealed drums. The aggregate was Potomac River 
sand and gravel with a specific gravity of 2-65. The 
coarse aggregate was graded and re-combined from 
four sizes: No. 4 to } in.; } to } in.; } to 1 in.; 
and 1 to lj in. In the “A” tests, which alone were 
fully studied, these were re-combined in the propor- 
tions of 20, 30, 20 and 30 per cent., respectively. 
The grading of the fine aggregates is not given. The 
proportions by weight were 1 : 2-22 :3-8 for the “A” 
mix. 

All results are shown in a series of graphs, but as 





the figures of the compressive stre are not given 
those given below have been scaled from the diagrams. 
A comparison is made of the average results at all 
frequencies and amplitudes of the compressive strengths 
at seven days, twenty-eight days, and one year, with 
vibration durations of 3, 10, 30, and 90 seconds at each 
age, and with cement-water ratios of 1-82, 2-10, and 
2-50. At seven days with a cement-water ratio of 1-82 
the crushing strength varied from 2,300 Ib. per square 
inch with 3 seconds to 2,600 with 90 seconds vibration. 
With a cement-water ratio of 2-10 the crushing 
strength varied from 3,200 Ib. per square inch with 
3 seconds to 3,400 with 90 seconds vibration. With 
a ratio of 2-50 the crushing strength varied from 
2,500 lb. per square inch with 3 seconds to 4,200 with 
70 seconds vibration, and the variation at each duration 
was considerable. 

At twenty-eight days with cement-water ratio of 
1-82 the crushing strength varied from 3,700 lb. per 
square inch with 3 seconds to 3,900 with 90 seconds 
vibration. With a ratio of 2-10, 4,800 lb. per square 
inch was obtained with 3 and 90 seconds vibration, 
and with a ratio of 2-50 the crushing strength varied 
from 4,200 Ib. per square inch with 10 seconds to 5,500 
with 90 seconds vibration and the variations were high. 
At one year and a ratio of 1-82 the crushing strength 
was fairly uniform at about 5,100 Ib. per square inch 
with 3 to 90 seconds vibration. With a figure of 2-10, 
5,900 Ib. per square inch was attained with 3 to 
30 seconds and dropped to 5,500 at 90 seconds vibra- 
tion. With a ratio of 2:50 the compressive strength 
varied from 5,500 at 10 seconds to 6,600 at 90 seconds 
vibration. It is apparent that, with the exception of a 
ratio of 2-50, vibration for 3 seconds duration was 
almost as effective as 90 seconds in developing strength 
in the concrete. 

The duration of vibration and the compressive 
strength plotted in three diagrams at each age for 
mix A with a cement-water ratio of 2-50 for frequencies 
from 21 v.p.s. to 60 v.p.s. and amplitudes from 0-013 in. 
to 0-145 in. indicate that 21 v.p.s. with 0-095 in. 
amplitude yield the highest compressive strength 
eventually, although with a 60 v.p.s. and 0-04 in. 
amplitude maximum results were attained in only 
10 seconds. A selection was made of the results, and it 
is claimed that the tendency is to show that the effec- 
tiveness of vibration was very roughly proportional to 
the acceleration, that is, to the amplitude and to the 
square of the frequency of the vibration. 

The compressive strength of rodded concrete of 
mix A — cement-water ratios of 1-82 and 2-10 
were about the same as for vibrated concrete, but in 
the driest mix with a ratio of 2-50 the vibrated concrete 
was about 1,000 Ib. per square inch stronger at seven 
and twenty-eight days and one year. 

The main points of interest in the work are: the 
type of vibrator; the fact that three cylinders were 
vibrated at once; that when water appeared at the 
surface it was advisable to stop vibration to avoid 
segregation of the water and aggregate; and that 
fairly uniform results were obtained except in the 
driest mix with a cement-water ratio of 2-50. 








Tue Crry anp Guitps Enarneerine Soctety.—The 
annual dinner of the Engineering Society of the City and 
Guilds (Engineering) College was held on Thursday, 
March 10, in the Imperial College Union, Prince Consort- 
road, London. The chair was occupied by Sir John E. 
Thornycroft, K.B.E., F.C.G.I., who was supported by 
Mr. G. Bruce Marriott, A.C.G.I., and Mr. Graham Stowe, 
respectively the chairman and the secretary of the 
Society. toast of “The Engineering Society,” 
am ee by Mr. 8. B. Donkin, President of the Institution 
of Civil Engineers, was responded to by the President and 
by Mr. Stowe, and that of “ The Guests,’’ proposed by 
Mr. Marriott, by Mr. F. Handley Page, C.B.E., and Mr. 
W.S.G. Baker. Professor E. F. Whichell, as adjudicator, 
reported upon the rs delivered before the Society by 
students of the Engineering College. He said that the 
final selection had not been easy, — of the papers 
attaining a high standard, but he awarded the prize for 
the best to Mr. J. N. Barnett, whose subject was ** Lamps 
and Illumination.” 

Srone SLEEPERS FROM LEICESTER AND SWANNINGTON 
Raitway.—Eight stone sleepers, 20 in. square by 10 in. 
in thickness, which had been built into a wall at Kirby 
Muxloe Station, near Leicester, have been presented 
to the Science Museum, South Kensington, by the London 
Midland and Scottish Railway a on the sugges- 
tion of Sir Henry Fowler, formerly chief mechanical 
engineer. The sleepers, which formed part of the 
original permanent way of the Leicester and Swannington 
Railway, will be used at the Museum to support the track 
on which stands the reconstructed Braithwaite and Erics- 
son locomotive Novelty, which was built to compete in 
the Rainhill trials of 1829. Two years ago the London 
Midland and Scottish Railway presented to the Museum 
a 15-ft. length of the wrought-iron fish-bellied rail 
designed by George Stephenson for the Leicester and 
Swannington line, and gifts, in conjunction with 
another rail and eight chairs already in the Museum 
will enable a complete section of original track to be 
shown. 
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LABOUR NOTES. 

Tue writer of the editorial notes in the March issue 
of the Amalgamated Engineering Union’s Journal 
states that there was a substantial addition to the 
funds of the organisation in the last six months of 
1937. The increase in the general fund, from which 
all benefits are paid, was 191,248/.; and the increase 
in the superannuation reserve fund 5,087/., making a 
total of 196,3351., and the greatest half-yearly increase 
in the history of the society. The total assets are now 
2,.4104161., a figure not previously reached since 
1922. “ While this glowing picture,” he goes on to 
say, “ will create a sense of satisfaction, a note of 
caution may be necessary to the membership not to 


adopt a dangerous complacency, but to appreciate | 


and fully realise that the present boom in industry is 
artificial, the greater part of the goods produced, or 
under production, having to be paid for either by loans 


or taxation. This form of employment does not 
contain the same security as that obtained by world 
trade, the normal basis upon which the industry 


has to live and to look to when this orgy of spending 
our own money ceases.” 


During February, the Home branch membership 
of the Amalgamated Engineering Union increased from 
300,361 to 305,525, and the Colonial branch member- 
ship from 32,994 to 33,030. In the last six months of 
1937 there was a net increase in the total membership 
of 30,298. In February this year, the number of 
members in receipt of sick benefit increased from 4,018 
to 4,052, and the number in receipt of superannuation 
benefit decreased from 13,920 to 13,907. The number 
in receipt of donation benefit increased from 2,172 
to 2,410, and the total number of unemployed members 
from 6.155 to 6,558, 


The following circular has been sent to branches of 
the Amalgamated Engineering Union by Mr. Fred. A. 
Smith, the general secretary :—‘‘ I am instructed by 


made for sale during 1937. The data on which the 
investigators worked were supplied by 138 companies, 
whose output is more than 90 per cent. of the production 
for sale of iron and steel, and the analysis of the figures 
showed that there was a marked increase in the amount 
of wages paid, unaccompanied, however, by any 
increase in productivity per man. In the fourth 
quarter of 1936 the companies paid out 15-00 dols. 
in direct wages for each ton of products. By the third 
| quarter of 1937, however, wage payments represented 
18-60 dols. per ton produced, largely a reflection of 
|the fact that in March of that year the hourly 
| earnings of wage earners had been raised an average 
of 174 per cent. to the highest level in the history of 
the industry. 











| Over the same period, Steel Pacts says, the average 
output per man in each quarter showed a decline. 
Production for sale of pig-iron and finished steel in the 
final quarter of 1936 was equivalent to 25-4 gross tons 
per wage earner employed, while output in the third 
quarter of 1937 amounted to 23-1 tons per man. The 
| rate of operations of the industry was substantially the 
}same in the two periods. From 1934 through 1936, 
the amount of direct wages per ton produced remained 
close to 14-20 dols., except in the last half of 1934, 
when greatly reduced output resulted in raising payrolls 
per ton to nearly 16-50 dols. During that half year, 
the industry lost a total of 38,000,000 dols., equivalent 
to about 14 cents for each dollar paid out in payrolls. 
| In the first quarter of 1937 direct wages amounted to 
| 15-10 dols. per ton produced, the figure rising to 
17-30 dols. per ton in the second quarter, and to 
18-60 dols. in the third quarter. Average output per 
man varied closely with the total number of tons pro- 
duced in each quarter in both 1934 and 1935, the out- 
|; put per man rising with an increase in total tonnage 
produced, and vice versa. Beginning in 1936, however, 
average production per man employed failed to keep 
|pace with the greater tonnage produced. In the 








the Executive Council to inform you that the eligi-| first and second quarters of 1937, the tonnage of pig- 
bility or otherwise, of trainees for admission to| iron and finished steel produced for sale was 116 per 
membership of the union has been considered in con- | cent. above the tonnage produced in the first quarter 





junction with the rules governing entry into the | of 1934. Production per man, however, in the first 
industrial sections, together with the decision upon | quarter of 1937 was only 62 per cent. above the first 
policy adopted by the National Committee. The | quarter of 1934, and fell in the second quarter to 56 per 


rules governing the industrial sections of membership 
make provision for candidates to join the union as 
from the first day of entry into the trade or industry. 
Having regard thereto, it has been decided that 
trainees who are employed upon skilled work are not 
eligible for admission, but those workers who are 
employed on semi-skilled or unskilled work, if they 
fulfil the qualifications set out in Rules 25 and 25a, 
are eligible for membership, The Engineering and 
Allied Employers’ National Federation have declared 
that. trainees will not be placed upon skilled work ; 
therefore assistance shall not be rendered to trainees 
#0 a8 to enable them to become skilled workers. The 
Exeeutive Council trust that co-operation will be 
afforded to them in giving effect to this instruction, 
and when admitting members into the industrial 
sections, the trade designation of such members will 
be entered in the appropriate place of their contribution 
card,” 


According to Man and Metal, the journal of the Lron 
and Steel Trades Confederation, last year’s high rate 
of production in the heavy steel trade is still being 
maintained, and capacity has been further increased 
by the starting up of more open-hearth furnaces. 
Consumers of semi- and finished products are having 
their demands met more quickly, although they are still 
anxious to obtain larger stocks in reserve. It appears, 
it is stated, that the industry is in a much better 
position now to meet the Home demand, and it is 
regarded as quite possible that the tariff cuts of 


last year, ordered by the Treasury to encourage the | 


tlow of will not be renewed at the end of 


March. 


1m ports, 


Unfortunately,” Man and Metal's contributor 
goes on to say, “in the sheet and tinplate trades an 
unexpected slump has set in; but we hope that this is 
only a temporary set back. It ‘s believed that during 
the high production of 1937 merchants and buyers 
at Home bought more than their immediate needs, and 
warehouses were well stocked, and that spring will 
see a return to more normal conditions. The tinplate 
trade is operating at only about 57 per cent. of its 
capacity, which is the lowest since the end of 1936. 
\s a result of the set back in these two sections, the 
producers of sheet and tinplate bare in South Wales 
are leas active.” 

Steel Facts, a publication of the American Iron and 
Steel Institute, gives the results of an interesting 
study carried out by its statistical experts of the 
amount of wages received by employees of the steel 
industry per ton of pig iron and finished steel products 


cent. above. 


At a meeting in Brussels, under the auspices of the 
International Federation of Salaried Employees and 
Technicians, and attended by representatives of the 
chief organisations of salaried employees in Belgium 
and the Netherlands, it was decided to set up a joint 
organisation to deal with the following matters :— 
Exchange of information with regard to the trade- 
union movement, any proposed action, or action 
undertaken, and legislation affecting salaried employees ; 
interchange of speakers for meetings for propaganda 
purposes or for national conferences held by occupa- 
tional sections of salaried employees’ organisations ; 
exchange of invitations to meetings organised by the 
various occupational sections in the principal centres 
of both countries, viz., Antwerp and Brussels, and 
Amsterdam and Rotterdam ; organisation of combined 
summer courses for the young militants of both 
countries, and of holiday camps for the youth of both 
| countries ; and interchange of trade-union speakers 
| and publications. 








There are already two joint organisations in existence 
attached to the International Federation of Salaried 
| Employees, one for Central Europe, with headquarters 
at Prague, and the other for the Scandinavian countries, 
with headquarters at Copenhagen. The object of 
| these two organisations is to encourage relations 
| between the countries concerned and to seek joint 
| solutions for the different economic and social problems 
which concern trade union organisations. 


At a recent meeting, the Permanent Agricultural 
Committee set up by the International Labour Con- 
ference, discussed a report from the International 
Labour Office on the subject of holidays with pay. 
Holidays with pay, the report stated, had been intro- 
duced into eleven countries by legislation, and into 
six through collective bargaining. Information given 
during the meeting was to the effect that the question 
was being considered in several other countries. 
Speakers of all groups represented in the Committee 
pronounced themselves in favour of the principle. 
Mr. Prault, speaking for the International Confedera- 
tion of Agriculture, referred to the resolution adopted 
by that body in 1936 declaring that the time had come 
to make general the institution of holidays with pay in 
agriculture. The committee unanimously adopted 
the following resolution: “ The committee is of the 
opinion that the question of holidays with pay in 
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ference. It requests the Governing Body to place 
the question on the agenda of one of the very next 
Sessions of the Conference.” 





The question of wage-fixing machinery was also 
discussed by the Committee, whose members were 
agreed that any international regulation on the subject 
ought to be wide enough to cover all or most forms of 
wage-fixing machinery now functioning in agriculture. 
The main types in operation at present are, it was 
stated, collective bargaining on the one hand, and wage 
boards on the other, while in several countries a com- 
bination of both these systems is found, the State 
either rendering assistance to the collective bargaining 
system or the organisations of employers and workers 
combining to ensure the efficiency of the wages boards. 
Although the employers’ representatives were not 
opposed in principle to wage-fixing machinery in 
agriculture, they were rather hesitant, it is stated. 
as to the advisability of extending the application 
of the system unless close regard were paid to the 
capacity of agriculture to afford the higher w which 
would necessarily result from such a step. The Com- 
mittee unanimously adopted the following resolution :— 
“The Permanent Agricultural Committee requests the 
Governing Body of the International Labour Office 
to instruct the Office to continue its studies on the 
question of a system of wage-fixing for agricultural 
workers, and asks the Governing Body to examine the 
desirability of placing this question on the agenda 
of one of the next sessions of the International Labour 
Conference.” ae 

A new Industrial Conciliation and Arbitration Act 
passed by the Legislative Assembly of British Columbia 
extends compulsory conciliation and arbitration to a 
much wider range of disputes and provides for more 
detailed conciliation machinery. It stipulates that 
whenever any dispute exists between an employer and 
a majority of his employees, either of the parties to the 
dispute may make an application to the Provincial 
Minister of Labour for the appointment of a Conciliation 
Commissioner. The Minister may appoint such a 
Commissioner on his own initiative if he deems it 
expedient whenever such a dispute exists or is appre- 
hended. In either case he may at the same time or 
subsequently refer to the Conciliation Commissioner 
any other dispute of a similar kind between any other 
employer and his employees. 


The parties may either accept or reject the award, 
which cannot be enforced by any court of law. But 
during the period of time intervening between an 
application for the appointment of a Conciliation Com- 
missioner and fourteen days after the date fixed for the 
acceptance or rejection of the award by the parties, 
no stoppage of work is allowed. It is further eres 
that when an intended or desired change affecting 
conditions of employment with respect to wages or 
hours results in a dispute, no employer shall make 
effective a proposed change in wages or hours, nor shall 
employees go on strike prior to the making of an 
application for the appointment of a Conciliation 
Commissioner. 








OLp CeNTRALIANS.—The Committee of the Old 
Centralians has arranged to hold its annual general 
meeting at the Institution of Mechanical Engineers at 


5.30 p.m., on Wednesday next, March 23. An address 
will be given, on “ Petroleum and Posterity,”’ by Dr 
A. E. Dunstan. 

National Association oF Wrovucut Iron MER 


CHANTs.—At a meeting of stockholding and merchant 
firms from various parts of the country, interested in 
the wrought-iron trade, held at 28, Essex-street, Strand. 
London, W.C.2, on March &, it was decided to form 
immediately a National Association of Wrought Lron 
Merchants which should be affiliated to the Federation 
of Iron and Steel Merchants. A committee was appointed 
to carry out the necessary work of orgnisation. 


Tue Lare Mr. Ernest Wrison.—We record with 
regret the death of Mr. Ernest Wilson, which took place at 
Erith Hospital, on February 18, after a short and sudden 
illness. Mr. Wilson, who was 63 years of age, was 

eneral manager of the Fraser and Chalmers Engineering 
Vorks, Erith, Kent, He began his career with Messrs. 
The General Electric Company, Limited, in 1892, and 
after serving in various capacities in London, went to 
Birmingham at the opening of the works at Witton 
in 1907, to take charge of commercial affairs. He 
continued in this capacity until 1918, when Messrs. The 
General Electric Company absorbed Messrs. Fraser and 
Chalmers, and went to Erith as general manager. 
Throughout the depression he worked with enthusiasm 
to surmount all difficulties. Mr. Wilson occupied the 
position of President of the London and District Asso- 
ciation of Engineering Employers, after upwards of 
20 years’ constant work on various committees of the 
A iation, and following many years’ activities of 
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agriculture for workers in continuous service, | 


be brought before the International Labour Con- 





a similar nature with the Association in Birmingham. 
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MAOHINE AND Driving GEAR IN THE ENGINEERING LABORATORY, CAMBRIDGE. 
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“ENGINEERING” 
SHIPS FOR THE Italian Navy.—Two Italian torpedo- | the Nani, was launched on- January 18 from the Mon- 
falcone yard of Messrs. Cantier: Riuniti dell’ Adriatico, 
while the Neghelli, a sea-going submarine launched 
recently, completed her diving trials in the Gulf of 


anuary 21, during which we understand, 
she reached a depth of 279 ft. 








ers were launched recently. 
1 aunched on January 6 from the Muggiano 
shipyard, La Spezia, of Messrs. Odero-Terni-Orlando ; 
and the second, the Airone, from the Sestri Ponente 
shipyard, Gened, of Messrs. S.A. Ansaldo. A submarine, 
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“ ie ‘Seat Ball “ENGINEERING 
10-TON AUTOGRAPHIC TESTING 
MACHINE. 


Some time ago an interesting and effective form 
of autographic testing machine was designed and 
constructed in the Engineering Laboratory of Cam- 
bridge University for Professor C. E. Inglis, F.R.S., 
and recently a machine of similar design, but with 
certain detail improvements, made as a result of 
experience obtained with the first machine, has been 
supplied to Dr. H. J. Gough, F.R.8., for use in the 
Engineering Department of the National Physical 
Laboratory. We are now able to illustrate this later 
machine with the aid of drawings and information 
supplied by Mr. H. Quinney, M.A., of the Engineering 
Laboratory, Cambridge, who has ‘been responsible for 
the design of both machines and has carried out a 
number of investigations on the earlier one. Mr. E. 
Wright, of the Engineering Laboratory, has also 
assisted in the work. The design, it may be noted, 
has been patented; and arrangements have been 
made for the commercial production of the machine 
in the Laboratory. Before describing the machine 
in detail, we may explain that the load is recorded 
by a very light Elektron pointer moving across a 
smoked-glass plate by an amount proportional to 
the load, which is measured by the deflection of a 
flat steel spring. The extension of the specimen, 
suitably magnified, is made to raise the holder carrying 
the smoked-glass plate, so that a load-extension curve 
is traced on the glass plate by the Elektron pointer. 
The machine is designed so that the load can be 
applied over ‘a range of speeds from very high to very 
low, this being achieved by varying the speed of 
rotation of the straining screw, which is driven by 
an electric motor through’ a gearbox and a suitable 
combination of worm reductions. These enable a 
speed range of 4 million to one to be obtained. 

The photograph reproduced in Fig. 1, on this page, 
shows the appearance of the Cambridge machine and 
illustrates the driving arrangements, while the general 
arrangement of the machine at the National Physical 
Laboratory is illustrated in Figs. 2 and 3, ‘The 
remaining illustrations show details of the later machine, 
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which, it may be noted, was exhibited at the Congress 
of the International Association for Testing Materials, 
held in London in April last. Referring to the general 
arrangement drawings, Figs. 2 and 3, it should first 
be explained that the straining screw is moved in a 
longitudinal direction only, being operated by a nut, 
which is rotated by & worm reduction unit housed in 
the end casting. screw is locked to the movable 
crosshead, on which one of the ehucks for holding the 
specimen is mounted, by means Of a steel shaft, shown 
in the plan, Fig. 3, but provision is also made for 
rapidly rotating the screw, and therefore altering the 
position of the movable crosshead, to facilitate the 
operation of inserting a specimen. The other chuck 
is carried by the load-meaguring spring, which is 
mounted in a casting, as will be described later, the 
same casting also supporting the autographic gear. 
The design of the ‘Tote is illustrated in Fig. 4, and 
it should explained that since the recorded ex- 
tension of the is actually the relative 
movement of the two chucks it is essential that no 
movement shall occur between the specimen and the 
chuck itself. To prevent this the body of the chuck 
is made in one piece and to guard against any possible 
distortion under a heavy load, 
are screwed on to the adjacent 
partly of coniéal internally 


co ing] 
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firmly supported. The form of the cylindrical test 
pieces used in the machine is ill in Figs. 5 and 6, 
from which it will be seen that the two ends are stream- 


the head, this design 


shoulders of the specimen. As is 
most clearly shown in Fig. 6, a flat surface, , in. in 
width, is left on inner face of the head of the 


course, 
at right angles to the axis of the 
bears against a hardened-steel ring fitted into a 2}-in. 
diameter steel ball which, in turn, fits into the body | 
of the chuck, as shown in Fig. 4. It will be clear that | 
this arrangement ensures truly axial loading. The | 
form of grip used for testing specimens of sheet metals 
is illustrated in Bigs. 9 and 8 The ball seating is 
retained and the arrangement ensures axial loading in | 
both planes, 
(To be continued.) 











THE CENTENARY OF TRANS- | 
ATLANTIC STEAM NAVIGATION.* | 


By Encrveer-Carracw Epoar C. Suiru, 0.B.E., R.N. 


Styce its formation, in 1920, this Society has taken | 
part in many centenary celebrations. In this way we | 
have paid tribute. to the memory of Newcomen, 
Arkwright, Crompton, Henry Maudslay, William 
Symington, Matthew Marray, Watt and others. The 
Society also took part in commemorating the centenary 
of the opening of the Liverpool and Manchester Railway. 
In pursuance of this side of our activities, it is my 
privilege to address you on the history of the inaugura- 
tion of transatlantic steam navigation, an achievement 
dreamt of by some and thought chimerieal by others, 
but which, when accomplished, was recognised as a 
great advance in ocean travel. After the Sirius and 
Great Western had made their first double crossings 
in April and May, 1838, that exceptionally well- 
informed journal, the London Atheneum, said: “ The 
great experiment of traversing ‘ the vast Atlantic’ by 
the aid of steam has been triumphantly successful ; 
the Sirius and Great Western once again ride proudly 
in British ports All honour to those who so 
boldly ventured and so ably triumphed.” <A year 
later, when the ocean had been crossed and re-crossed 
by the Royal William, Liverpool, and British Queen, 
as well as by the Sirius and Great Western, the same 
journal remarked : “* Well does our transatlantic corre- 
spondent ask who will pretend to foretell or foresee 
the consequences of such things. They deserve, 
indeed, to be recorded, as evidences of the progressive 
steps of a revolution of which m> man can predict the 
results.” Forty years before the. Sirius and Great 
Western sailed, John Fitch, the unfortunate American 
steamboat pioneer, had predicted that the use of 
steam on the Atlantic would lead to the peopling of the 
vast spaces of the United States and make her the 
most opulent nation on earth; but who could have 
foreseen that one day a steamship—the Leviathan— 
would leave the United States with a complement of 
13,558 persons, of whom 11,470 were American troo 
destined to play a decisive part in the last stage of the 
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great struggle of 1914-18, or that men would live to 
see ships 1,000 ft. long, capable of crossing the Atlantic 
in less than four days? Eight years ago I read a 
paper before the Society on “ Pioneer Ships of the 
Atlantic Ferry,” and in it drew attention to a valuable 
manuscript among the Field Papers preserved in the 
Science Museum heey, which contains information 
not obtainable elsewhere. Since 1930, also, much new 
material about the ships has been brought to light, 
and it is possible now to deal more fully with their 
construction and their machinery than ever before. 
As an introduction to the Field MS., I propose to 
deal in turn with (1) the progress of the steam ship 
up till 1838 ; (2) the formation of the first transatlantic 
companies ; (3) the construction of the ships; and 
(4) the machinery of the ships. 

Progress of the Steam Ship up till 1838.—Fulton’s 
Clermont of 1807 in the United States, and Bell’s 
Comet of 1812 in Great Britain, inaugurated regular 
passages by steam power. By 1820 there were perhaps 
100 steam boats on the rivers of the United States and 
about 40 in use in this country. In 1821 mails were 
sent to France and Ireland by steamship, and the 
following year saw the building of the James Watt, 
of 448 tons and 100 h.p., the largest steamship then 
afloat. The City of Dublin Steam Packet Company 
was founded in 1823, and the General Steam Navi- 
gation Company, still in existence, in 1824. In 1825, 
the Enterprise, 479 tons, made the voyage from 
Falmouth to Calcutta, via the Cape, partly by steam, 
partly by sail. The largest steam vessel built in 
1826 was the United Kingdom, 560 tons and 200 h.p., 
spoken of as “ a prodigious step in advance in size and 
power, speed and the whole style of her furnishings and 
appointments.” 

By this time steam vessels had been introduced into 
the Royal Navy and in 1827 the names of three of 
them, the Lightning, Meteor and Echo, were ineluded 
in the Navy List. Three years later the Admiralty, 
after some hesitation, replaced by steam vessels the 


sailing packets plying between Falmouth and the 
| Mediterranean ports. 


In 1832 the Admiralty built 
five steam men-of-war, the Dee, Rhadamanthus, 
Pheenix, Salamander and Medea, all of 800 tons. The 
Medea was the best of the five, and Lieut. T. Baldock, 
who wrote an account of her commission from 1834 
to 1837, considered her fit for any voyage up to 3,000 
miles, save a westerly passage across the Atlantic in 
winter. The Atlantic had been crossed from west to 
east by the Savannah in 1819, and by the Canadian- 
built Royal William in 1833, but their voyages had 


|no relation to any scheme for regular transatlantic 


passages, neither had the voyages of the Dutch vessel 
1827-29, ‘nor that of the 
Rhadamanthus to Barbados in 1833. There is evidence 


| that other steam vessels were sent across the Atlantic, 


but of them we have little information. By 1837 the 
number of mercantile steamships belonging’ to the 
British Empire was 668, and their total tonnage 78,288. 
The finest were the Tagus, of 800 tons and 300 h.p., 
and the Don Juan, 933 tons and 326 h.p., two of the 
vessels with which the Peninsular Steam Navigation 
Company began the mail service to Gibraltar, hitherto 
carried on by the Royal Navy. 

Formation of the First Transatlantic Companies.— 
The history of the inauguration of transatlantic 
steam navigation between Great Britain and the 
United States includes the formation of three com- 
panies, and the performances of six ships; a London 
company, which built the British Queen and President, 
and chartered the Sirius; a Bristol company, which 
built the Great Western; and a Liverpool company, 
which chartered the Royal William, and purchased 
and fitted out the Liverpool. Of all these six vessels 
much is said in the Field MS. Foremost among 
the players in the first act of the great Atlantic drama 
was Julius Smith (1780-1853), a successful American 
lawyer and business man, who, between August, 
1832, and January, 1833, had endured the enforced 
tedium of twelve weeks at sea in sailing packets 
crossing from London to New York and back again. 
From London, on June 28, 1833, he wrote to New 
York : “ Thirty-two days from New York to Plymouth 
is no trifle; any ordinary steamer would have run 
it with the weather we had in fifteen days with ease.” 
Not being the man to let an idea lie fallow, he set 
about interviewing bankers, merchants and _ ship- 
owners with a view to carrying out his suggestion 
by placing steamers on the run. His reward was 
sarcasm and ridicule; but, undaunted, in 1835 he 
issued a prospectus, followed by another, and yet a 
third. At last, in 1836, with the famous African 
explorer, Macgregor Laird (1808-1861), as secretary, 
he was able to float the British and North American 
Steam Navigation Company. In October, 1836, a 
contract was placed for a vessel, known as the British 
Queen, of no less than 1,800 tons, with Curling and 
Young, of Limehouse, London, the builders of the 
Iberia of the Peninsular Steam Navigation Company. 
Her engines were to be of 500 h.p. and t» be built 
by Claude Girdwood and Company, of the Clyde, 


who had built the engines of the Don Juan. Unfor- 
tunately, owing to labour troubles, Girdwood and 
Company were unable to implement their contract, 
but another was made with Robert Napier (1791-1876), 
then at the head of Clyde marine engineers. This 
caused much delay and the ship was not launched 
until May 24, 1838; she then had to sail to the Clyde 
to be engined. As seen afloat in that river she was 
spoken of as “‘ the Queen of the Seas,” “ the noblest 
ship the world has ever seen.” Finished at last, 
she sailed from the Thames on her maiden voyage 
on July 11, 1839, called at Portsmouth next day, 
and reached New York on July 27. She was com- 
manded by Lieut. Richard Roberts, R.N., and her 
engines were in charge of Edward Peterson, who 
had served in H.M.S.V. Megaera. Both afterwards 
went down in the President. 

Long before this, however, a rival company had 
come into existence at Bristol; not so much through 
a long-considered plan, but, according to one account, 
as a result of a sudden inspiration. Bristol was to be 
the terminus of the Great Western Railway, then 
being built. Why not connect Bristol with New 
York by steamship’? The engineer of the railway 
was Isambard Kingdom Brunel (1806-1859), who 
could draw money out of shareholders’ pockets almost 
as cleverly as he could plan railways and build bridges. 
He was then 29 and could write in 1835: “‘ I am engin- 
eer to the finest work in England. A handsome salary. 
on excellent terms with my directors, and all going 
smoothly.” To him we owe the constructiqn of the 
Great Western, Great Britain and Great Eastern. 
Co-operating with Brunel > were eae Richard 
Guppy (1797-1882), a ery, on in the 
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railway and an able engineer Christopher 


ton, R.N. (1790-1868), the” re harbour-master 
of Bristol; and the Bristol ler, William 


Patterson, “‘ known as a man open to conviction an«! 
not prejudiced in favour of either quaint or old- 
fashioned notions in ship building.” was 
rapid. The Great Western Steam Ship Company 
was formed within a few months; on July 28, 1836. 
Patterson set up the sternpost of the Great Western. 
1,340 tons, for which Brunel supplied the design; a 
contract for the engines was placed with Maudslay, 
Sons and Field, of Lambeth, of which firm Joshua 
Field (1787-1863) was then the mainspring; and 
on July 19, 1837, the ship was launched at Wapping. 
in Bristol harbour, and a luncheon for 300 persons 
was given in her main saloon. In August, accom- 
panied by a steamer, the Great Western sailed for 
Blackwall, on the Thames, where her machinery was 
installed and her saloons decorated. Her first trial 
trip was made on March 24, 1838, her second on 
March 28, and she left for the Bristol Channel on 
March 31. At the outset of the voyage she only just 
escaped total destruction by a fire, during which 
Brunel was severely injured. 

Fully informed of the progress made at Blackwall 
with the Great Western, the London company were 
not disposed to let all the honours go to their Bristol 
rival. The British Queen being still on the stocks. 
they chartered the Sirius, built in 1837 by Menzies 
and Company at Leith, and belonging to the St. 
George Steam Packet Company. She was only 
703 tons and 320 h.p., and there was not a little 
doubt as to her capabilities; but. once the decision 
was made, there was no looking back, and the vessel 
was prepared for sailing from Cork a few days before 
the Great Western was advertised to sail from King 
Road, at the mouth of the River Avon. The sequel is 
well known. The Sirius left Cork on April 4, 1838, 
with Lieut. Richard Roberts in command and John 
Lambert as her chief engineer. After a voyage full 
of incident she arrived off New York on the evening of 
April 22, and went up the harbour next morning. The 
Great Western, in command of Lieut. (afterwards 
Vice-Admiral) James Hosken, R.N. (1798-1885), and 
with George Pearne as her chief engineer left King 
Road on April 8 and arrived in New York harbour on 
the afternoon of April 23. 

The New York public had been kept informed of 
the proposed sailing of the ships, which were received 
with the greatest enthusiasm. St. George’s Day, 1838, 
is therefore ever memorable in the annals of the British 
Mercantile Marine. I may, perhaps, quote this letter 
of congratulation from the British Consul to Lieut. 
Roberts :— 

‘“* Her Majesty’s Consulate, 
New York. 
April 23, 1838. 

Srr,—I have the honour and happiness to con- 
gratulate you on the arrival of your steamship across 
the Atlantic, at a season when strong gales so generally 
prevail, thereby having proved that British skill has 
accomplished a most important enterprise, which will 

luce @ revolution in commercial and social inter- 
course, of which we are incapable of forming any just 
conceptions. Permit me, Sir, to add that I have, 
in common with my fellow-subjects of Her Majesty 





in this city, a further cause of rejoicing, that the honour 
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of accomplishing the enterprise has been achieved by | carriage of mails between London and Dublin, via | the fact was published in the newspaper advertisements, 
a son of the British Navy, and that it was completed Holyhesd. The first, steam vessels used on oe run | that she was fitted with four wrought-iron watertight 
on St. George’s day. were the Sovereign, 205 tons and 80 h.p., and the | transverse bulkheads. Curiously enough, the surveyor 


I have the honour to be, Sir, 
Your humble servant, 
JaMEs BUCHANAN. 
Richard Roberts, Esq., R.N., 
Commander of the Steamship Sirius.” 


Of the later careers of these two ships, I need only 
say that after the Sirius had made two double crossings 
she was returned to her owners, and, after a successful 
career on cross-channel work, was wrecked in 1847, 
The Great Western continued to cross between Bristol 
and New York until 1846. Her owners, the Great 
Western Steam Ship Company, were by then in 
financial difficulties over the Great Britain—the first 
iron screw-driven ship on the Atlantic—and the Great 
Western was sold to the Royal Mail Steam Packet 
Company. She was broken up by Messrs. Castle’s 
at Millbank, London, in 1856; Brunel, who was 
then building the Great Eastern, visited her at their 
yard. The Sirius, it is true, made history, but it was 
the Great Western which effectively demonstrated 
the ibilities of steam on the Atlantic. 

The year 1838 also saw the Atlantic crossed by the 
Royal William and the Liverpool, the story of which 
takes us to the Mersey, whence at that time over 
250 vessels sailed annually to the United States. The 
district was already an important centre of steam- 
engine building and iron shipbuilding, and: was the 
headquarters of the City of Dublin Steam Packet 
Company, of which Charles Wye Williams (1780-1866) 
was the founder and manager. In John Laird (1805. 
1874), William Fawcett (1771-1845) and . George 
Forrester, Liverpool and Birkenhead had marine 
engineers of the first rank. The initial step informing 
the Transatlantic Steam Ship Company, with the 
object of establishing a service between ‘Liverpool 
and New York, appears to have been taken by Williams, 
Instead of building a vessel, the company purthased 
the Liverpool, 1,000 tons, on the stocks in fi 
and proceeded to strengthen and equip her for the 
voyage, but, taking a leaf out of the book of the 
London company, without waiting for her e¢ompletion, 
they also chartered the Royal William, 617 tons and 
270 h.p., from the City of Dublin Company. 

On. July 5, 1838, under the command of Lieut. 
William Swainson, R.N., and with J. C. Shaw, the 
engineer of the company, aboard, this ‘‘ noble\erection 
of man’s skill and ingenuity majestically stood on her 
way through the trackless waste of water,” and arrived 
at New York after a passage of 18 days 23 hours. In 
her small holds was over 400 tons of coal in 2 cwt. 
sacks, and some compressed peat, the invention of 
Williams, 1 ewt. of which was claimed to. be equal to 
3 ewt. of coal! By October the Liverpool was ready; 
and, after all-too-brief trials, left Liverpool on Octo- 
ber 20 commanded by Lieut. R. J. Fayrer (1788-1849). 
Shaw also sailed in her. The first voyage was unsatis- 
factory. Six days out from port it was realised her 
coal would not last for the voyage. She returned. to 
Cork to refill her bunkers, and eventually reached New 
York on November 23. The incident gave rise to 
rumours as to her suitability. Lloyd’s surveyor had 
already called attention to the narrowness of her beam, 
and a passenger who crossed in her wrote from New 
York to the editor of the Athenaeum: ‘‘ The boat, 
I must repeat, is no fair specimen of what a candidate 
for this navigation should be . she was never 
intended and is not built for the route, being too long 
and wanting beam ; strong and staunch enough, but 
very wet.” For the subsequent careers of the Liverpool, 
the British Queen, and the President, I must refer 
you to the Field MS. Both the Liverpool and London 
companies suffered severe financial losses. 

For three reasons I have said nothing about the 
Cunard vessel, Britannia, and her three sister ships, 
which began their voyages in 1840-1844. First, the 
ships were not intended to run to New York, but to 
Halifax, a far shorter voyage. Secondly, they started 
with the great advantage of a British subsidy ;_ while 
perhaps an even better reason is that the Cunard Com- 
pany, after 98 years, is still the leading company on 
the Atlantic. On Independence Day, 1940, they will 
no doubt celebrate the centenary of the sailing of the 
Britannia in a manner worthy of the occasion. 

The Construction of the Shyps.—From the first intro- 
duction of steam engines for propulsion, modifications 
in wooden-ship construction had been made to meet 
the new conditions. The boilers and engines had to be 
adequately supported on sleepers or platforms ; strong 
beams had to be fitted to support the paddle shafts 
and the sponsons housing the paddle wheels. All the 
parts had to be made strong enough to withstand the 
stresses due to the machinery, and the severe shocks 
inevitable in a seaway. Some information as to how 
the hulls of steam vessels were strengthened can be 
gleaned from the Report of the Select Committee of 
the House of Commons on ithe Holyhead Roads, 
appointed in 1822, which was coneerned with the 


1, | allow this opportunity to pass wi 


Meteor, 190 tons and 60 h.p.; both built by William 
Evans, Rotherhithe, London, according to the prin- 
ciples of Sir Robert Seppings (1768-1840), Surveyor 
to the Navy from 1813 to 1832, and under the super- 
intendence of Oliver Lang, one of the master ship- 
wrights in the Royal Dockyards. Seppings had intro- 
duced into the Navy a method of fitting the frames 
close together, and filling them in solid by caulking 
within and without so as to form a watertight hull 
before the external planking was fixed, and also a 
system of internal diagonal trussing over the upper 
frames whereby the hull became a completely 
structure. On March 9, 1820, he read a paper before 
the Royal Society, ‘‘ On a New Principle of Constructing 
Ships in the Mercantile Navy,” suggesting similar 
methods of construction for merchant vessels, the 
trussing, however, to consist of diagonally placed flat 
iron bars. When giving evidence before the Committee, 
one of the captains said that the strength of the 
Sovereign and Meteor was due to their being filled up 
solid to the floor head, to the timbers being put together 
and diagonally fastened on Seppings’ plan, and to their 
being caulked inside and outside, having no treenails, 
but being bolted and copper-nailed. ‘‘ The bolts,” he 
said, “are driven upon a ring and clinched at both 
ends.” 

Here, undoubtedly, is the genesis of the construction 
used in the Great Western and described in the Field 
MS., save that through the floor timbers were also 
a number of 1}-in. bolts, 24 ft. long, overlapping each 
other, binding the whole together. Further evidence 
that Brunel and Patterson owed a debt to 
Seppings is to be found in the Report read to the 
Directors of the Great Western Steam Ship Com 
at their first annual meeting, held on March 1, [s39. 
“The destination of this vessel,” the Report said, 
“has particularly engaged the attention of those 
interested in Naval Science, and your Directors cannot 
ut publicly acknow- 
ledging their deep obligation to the Board of Admiralty, 
by whom an earnest interest has been shown in your 
undertaking. Not only have the plans, drawings and 
éalculations of Her Majesty’s Steam Service been 
readily placed at the Dis of your Directors, but 
they are indebted to Sir Wm. Symonds for important 
suggestions, and to Mr. Lang, the able, practical 
builder, in the Royal Dockyard, at Woolwich, for 
continual communications of the most valuable charac- 
ter. Your Directors dwell with pleasure on_ these 
proofs of official and public appreciation of your 
objects.” Captain (afterwards Rear-Admiral) Sir 
William Symonds (1782-1856) had succeeded Seppings 
in 1832 as Surveyor of the Navy. 

The Great Western was 236 ft. long from figurehead 
to taffrail, 212 ft. Jong between,.perpendiculars, and 
35 ft. 4 in. beam inside the paddle’ boxes. Her tonnage 
by builders’ measurement was 1,340 tons ; at a draught 
of 13 ft, 4 in, her displacement was 1,750 tons, and at 
a draught of 16 ft. 8 in., 2,305 tons. In her hull were 
429 tons of oak, 74 tons of elm, 221 tons of hard pine, 
and 71 tons of yellow pine, while the iron and copper 
fastenings accounted. for another 60 tons; a total of 
855 tons. The engines and boilers, with water, 
weighed 380 tons, and she stowed 850 tons of coal and 
cargo. After five crossings in 1838, she was examined in 
Milford Dock, Pembroke, and at the end of 1839 she 
was dry-docked at Bristol. Though not classed by 
Lloyd’s Register of Shipping, at the invitation of 
Claxton she was inspected by George Bayley, one of 
the society’s surveyors. A copy of his report is in the 
Field MS, On search being made at the instigation of 
the author, the Society found a later report by Bayley, 
dated February 15, 1841. Bayley made a minute and 
eareful survey of the ship. She had then made 17 
crossings, and he said that he found her “ substan- 
tially in the same secure and efficient state in which I 
found her at the former examination in January, 
1840.”. By the kind permission of Lloyd’s Register, 
the Report will be printed in full in the Transactions. 

To Lloyd’s Register the author is also indebted for 
permission to include particulars of the Royal William 
and the Liverpool, both of which were classed by the 
society after survey by another of their surveyors, 
Jabez. Bayley. The Royal William was built by 
William and Thomas Wilson, at Live 1, and was 
surveyed both when building and ‘afloat, Bayley’s 
report. being dated June 18, 1838. Her floor timbers 
were 14 in. by I in., filled in solid; her keel, 14 in. 
by 14 in.; and her keelson 16 in. by 16 in. The timbers 
used in her construction were English and African oak, 
Quebec elm, Dantzig fir, pitchpine and yellow pine. 
Like those of the Great Western, all her timbers were 
** Kyanised,” to retard decay, t.e., impregnated by a 
process invented by John Howard Kyan (1774-1850), 
She was only 617 tons by builders’ measurement and 
403 tons by steamboat measurement, but the surveyor 
notes that she could stow 365 tons of coal in her hold 








and 75 tons in her bunkers. It is stated elaewhere, and 








does not mention them. .Bayley. recommended she 
should be classed 9 Al ; the character actually assigned 
was A, for 8 years. 

The report on the Liverpool was dated September 26, 
1838. Her length was given as 218 ft. 4 in., her extreme 
breadth 31 ft. 4 in., her tonnage, builders’ measure- 
ment, as 1,042.4 tons, and her steamboat tonnage 
5594 tons. The kinds of timber used in her were the 
same as those in the Royal William. The floor timbers 
were 15 in. by 16 in., placed close together, and all the 
hull was fastened with copper bolts varying in diameter 
from } in. to 1j in. The frames were diagonally trussed 
with flat iron bars 3} in. by } in., placed 8 ft. apart, 
and the engine and boiler sleepers ran in a straight line 
as far forward as the form of the ship allowed. Two 
of her boilers were placed forward of the engines and 
two abaft. After the vessel had been taken over from 
Sir John Tobin by the Transatlantic Steam ep 
Com » special steps were taken to strengthen 
her. Pe The extra fittings included two transverse 
wrought-iron beams over each boiler room and one 
over the engine room. They were fastened with iron, 
and those over the after boiler room carried the step 
for the mainmast. There were also four wrought-iron 
bolts 2} in. in diameter and'120 ft: Jong, and two 30 ft. 
long, fore and aft through the beams, cottered before 
and abaft each beam ; two wrought-iron stays of 2}-in. 
iron from paddle-box to paddle-box ; two iron stays 
from side to side to secure the paddle beams; four 
wrought-iron stanchions in the "tween decks and four 
similar stanchions in the hold, connecting the upper 
and lower decks with the keelsons. Bayley.was of 
opinion she should) be classed 8 Al; the character 
i was A,for§ years, M.C. [Machinery Certified]. 
Of the other vessels, Sirius, British Queen and Presi- 
dent, the author has been unable to find any particulars 
other than those contained in the Field MS. 

Until 1874, Lloyd’s Register had no engineer sur- 
veyors on their staff, and for reports on machinery they 
depended on independent engineers. The Rules of the 
Society, issued in 1834, said that, when a steamship 
was. surveyed, “With respect.to \the Boilers and 
Machinery, the owners are required to produce to the 
Surveyors of the Society, at the above-directed surveys, 
a certificate from some competent Master Engineer 
describing their state and condition at wpe cas 
When the Liverpool was surveyed, the ificate for 
the ‘machinery: was signed by George Forrester, who 
made her engines, and ‘was witnessed by Jas. C. Shaw. 
In the case of the Royal William, the certificate bears 
the signature of William Fawcett as Master Engineer, 
and that of Wm. Wm’son Willink as witness, the latter 
presumably @ relation of Daniel Willink, the Duteh 
consul to whom Joshua Field referred in his Diary of a 
Tour, in 1821.* 

Such were the circumstances in which the Atlantic 
steamships came ‘into existence, and the methods 
adopted in their construction. They all carried 
sail and took every advantage of the wind, but they 
were intended, if necessary, to steam directly against 
the wind and sea ; hence the methods of construction 
described. The construction of the Great Western 
may be said to have been due to the combined labour 
of Seppings, Lang, Patterson and Brunel, and that 
the methods were successful is evident from the fact 
that she continued in service for eighteen years. 

(To be continued.) 








THE MANUFACTURE AND. INSPEC- 
TION OF BALL AND ROLLER 
BEARINGS. 


A DETAILED account of the manufacture of ball, and 
roller bearings, with special references to the procedure 
and apparatus used for their inspection and testing, 
was given by Mr. M. J. S. Cooper, research engineer 
of Messrs. Hoffmann Manufacturing Company, Limited, 
at a meeting of the Institution of Engineering In- 
spection held in London on Thursday, February 24. 
Investigation of the properties of steels, Mr. Cooper 
stated, has been of the utmost value to specialists 
in ball bearings, and has resulted in the general use 
of high-carbon chrome-alloy steel for the races. In 
certain cases low-carbon steel was employed, the rings 
being carburised in such a manner as to develop an 
intensely hard case on the actual track. With car- 
burising steels the requisite -hardness and tong 
ness could be obtained by water quenching, but 
chrome-carbon steels oil-quenching was necessary to 
avoid brittleness.. Rustiless steel might be used, but 
could not be hardened tc the same degree (which was 
about 800 Vickers); the ing had, Seen il re- 
duced load-carrying capacity. For a given a. 
larger: beating mest be used, 96. shat the application 
of this material was usually expensive. wing to 





* Trans, Newcomen Soc., xii, 40. 
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their form, small bearing races could not be tested for 
hardness in a machine, but were given a qualitative 
test by scratching with a scraper hardened to about 
900 Vickers. 

For small and intermediate sizes of bearings, the 
races were machined from bars, but for larger sizes they 
could be produced from tube, forged blanks or rings. 
Ring forgings were made in an upsetting machine, the 
rings being afterwards normalised and annealed, and 
the scale removed. After rough-turning, boring and 
facing, rings of carburising steel were heat-treated, 
hardened in gas-fired rotary-hearth furnaces, pyro- 
metrically controlled and quenched, They were then 
shot-blasted, tested for hardness, and tempered. The 
first grinding operation was on both side faces; this 
was performed on Blanchard machines, and was fol- 
mt re outside, and bore-grinding, and finally, track- 
grinding. Inner races were ground in the bore on sizing 
machines which automatically gauged the work as it 
proceeded and cut-out when the required dimension was 
obtained. Tracks were roughed and finished on swivel 
grinding machines; lapping and polishing followed. 
After each operation every part was gauged, the usual 
tolerance being 0-0005 in. on the bore and outside 
diameter, with a similar permissible error for true 
running and concentricity. 

Cage design was now tending to become standardised, 
pressed cages being used for small bearings and cages in 
two parts, riveted together, for larger sizes. A recent 
introduction had been the use of Bakelised fabric for 
cage material, especially for high-speed light-duty 
applications. The steel balls were, almost without 
exception, of high-carbon chrome alloy steel, and were 
guaranteed to be within 00-0001 in. of standard, 
both in dimension and sphericity. They might be 
either turned from bar stock or forged. When the 
latter method was followed, tie smaller sizes were 
usually formed by cold heading and the larger sizes by 
hot forging. Rough grinding was carried out on a 
vertical-spindle machine. For heat-treatment they 
were delivered in small batches from a selective feed 
hopper to horizontal-drum gas-fired furnaces, the rota- 
tion of the drum causing the balls to travel in a helical 
path to a small opening from which they drop into the 
quenching tank. A regulating device adj the time 
of heating to the size of the ball, and accurate tempera- 
ture control was maintained by recording pyrometers. 
The hardened balls were tempered and then tumbled 
before lapping, the final polish being imparted by agai 
tumbling them in wooden barrels with scraps of r. 
Surface inspection was carried out by rolling small 
groups of balls in a tray under reflected light, and 
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several balls from each batch were tested to destruction 
in an Amsler machine which held three balls column- 
wise between the anvils. Pressure was then gradually 
applied until the centre ball ruptured, the crushing 
load being automatically recorded. 








OIL - FIRED CONTINUOUS 
REHEATING FURNACE. 


In order to secure uniformity in the final products, 
the reheating of steel castings and forgings, prior to 
the quenching operation, is carried out under strict 
scientific control, and in modern reheating furnaces, 
the temperature and the time of soaking of the steel 
under treatment are regulated with great accuracy. 
The small continuous reheating furnace, illustrated in 
Figs. 1, 2 and 3 above, constitutes an interesting 
example of this type of installation. Designed by 
Mr. E. G. Fiegehen, M.I.Mech.E., and erected recently 
in a large steel foundry in Canada, the furnace is oil- 
fired and is employed for heating, up to the quenching 
temperature, cast-steel cylinders used in connection 
with railway draw-gear equipment. Fig. 1 shows 
a longitudinal section, Fig. 3 a cross-section, and 
Fig. 2 a plan of the furnace, which is of the reverberating 
type and is heated by six oil burners, three in each 
side wall. As will be clear from Figs. 2 and 3, the 
castings are arranged on skids in three rows in the 
furnace. They are introduced, one at a time, at 
regular intervals at the inlet end of the furnace by 
means of the air-operated pusher cylinders seen on 
the right in Figs. 1 and 2. Each row of castings thus 
progresses uniformly through the furnace to the outlet 
end, where the cylinders are discharged for quenching 
at the rate of one every two minutes. The furnace has 
therefore an output of 30 reheated castings per hour 
and accommodates 60 castings, each of which remains 
in the furnace for two hours. The cylinders have an 
outside diameter of 10 in., a wall thickness of ¢ in., 
and a height of 1 ft. 9 in. They each weigh approxi- 
mately 120 Ib., and have one end closed and { in. thick. 
The castings are raised to a temperature of between 
827 deg. and 860 deg. C. (1,520 deg. and 1,580 deg. F.), 
in the furnace, and are quenched in water while they 
are at a temperature of about 770 deg. C. (1,920 deg. 
F.), this being the upper critical point of the steel 
employed. 

The furnace has a length, between doors, of 18 ft., 
and is built of firebrick 9 in. thick, faced outside 
with heat-insulating material 2} in. in thickness; the 
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walls are enclosed in a plate-steel shell. As will be 
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seen in Fig. 2, the burners are located towards the hot 
or exit end of the furnace. Fuel oil of about 0-95 
specific gravity is employed and each burner is designed 
to consume from 4 gallons to 6 gallons of oil hour. 
The oil is heated to a temperature of about 83 deg. C. 
(180 deg. F.) before reaching the burners, thus ensuring 
good atomisation. The grouping of the burners towards 
the exit end of the furnace allows the castings to heat 
up gradually to the maximum temperature during the 
first 1} hours of their heating. period, a length of 4 ft. 
from the entry end of the furnace constituting a pre- 
heating zone. Six thermo-couples, connected to a 
central yecorder to facilitate control, are arranged at 
suitable points within the furnace. Both furnace 
doors consist of open-frame castings, faced with fire- 
brick and backed by insulating concrete. They are 
suspended by ropes and counter-weights and are 
operated by air-cylinders, controlled by the attendant 
at the feeding end. The cast-steel skid plates, on which 
the castings stand, are placed upon the furnace hearth 
and have extension lugs for bonding into the brickwork. 
The skid plates are in sections, each about 3 ft. in 
length, and are laid with a small space between them 
to allow for expansion. Those at the hot end of the 
furnace, over a length of 12 ft., are of special nickel- 
chromium heat-resisting steel, while the remainder are 
of mild steel. The gases resulting from the combustion 
of the oil pass down into flue openings between the 
rows of castings, as seen in Fig. 2. This ensures that 
the inner faces of the castings are swept by the hot 
gases. The openings are in. wide and vary in 
length from 12 in. at the hotter end to 15 in. at the 
cooler end. The flue openings conduct the gases into 
a longitudinal flue, beneath the hearth, leading to a 
stack provided with a damper, the control of which is 
close to the furnace. 

Cold castings are conveyed from the foundry by 
means of the transverse roller conveyor seen on the 
right in Fig. 2. At a signal from the charge hand, 
both furnace doors are raised and, as already indicated, 
a cold casting is introduced into the furnace by one 
of the air-operated pusher cylinders. This involves 
the forward movement of the entire row and a fully- 
heated casting slides out at the exit end; both doors 
being then immediately closed. The heated cylinder 
is next raised’ by the electric hoist shown in Fig. 1 and 
ite temperature tested by means of a small loosely- 
suspended ent bar magnet. So long as the 
steel is at a temperature above the critical point it is 
non- ic. After a few seconds, however, the 
temperature of the surface of the casting falls below 
the critical point, as indicated by the attraction of 
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the magnet. It is then immediately lowered into the 
uenching tank, containing water maintained at a 
definite temperature by thermostatic control, The 
casting remains in the water for 40 seconds and _ is 
then lifted out and traversed along a runway into a 
stacking shed ready for delivery as required. _The 
process is continuous throughout the day of 24 hours, 
three shifts, each of three men, being employed. 








THE SAFETY PROVISIONS: OF THE 
NEW FACTORIES ACT. 


By H. W. Youncsr, O.B.E. 


Tue Factories Act, 1937, which comes into force on 
July 1 next, consolidates the legislation of the previous 
thirty-six years, with important amendments, and 
includes notable provisions which are entirely new. 
Since the last consolidating statute (Factory and 
Workshop Act, 1901) was d its provisions have 
been amended and added to by various Acts, but these 
have dealt solely with matters other than safety. The 
part of the Act of 1901 headed “Safety” stands as 
originally passed until the new Act comes into 
operation. 

This does not, of course, mean that, so far as safety 
in factories is concerned, the past thirty-six years have 
been a period of marking time. On the contrary, there 
has been considerable progress in various ways. Thus 
regulations have been made, under Section 79 of the 
Act of 1901, for the use of certain classes of hin 
(self-acting mules, wood-working machinery and 
horizontal milling machines), for shipbuilding, the use 
of locomotives, dock processes, building operations 
and the generation and use of electricity, and for work 
involving a risk of fire due to celluloid or. cellulose 
solutions. The standard of compliance ,with the 
requirements as to the fencing of i has been 
much improved, notably by the invention of automatic 
contrivances for stopping machines or removing the 
worker’s fingers from the danger zone before an 
accident can occur, where the nature of the work 
definitely precludes the use of efficient fixed guards. 
A number of decisions in the High Court have also 
conduced to a better standard. These have shown 
that the condition under which alone the law allows 
safety by position to be accepted as an alternative to 
fencing, namely, equal safety to every person working 
in the factory as would be afforded by secure fencing, 
must be read quite literally. The consequent illegality 
of approach to unfenced overhead shafting in motion, 
for oiling, belt mounting, &c., has in particular been 
stressed. Finally, in certain industries (e.g., the cotton, 
woollen and worsted, and tinplate industries) con- 
ferences as to the fencing of machinery and other 
safety precautions have been held between representa- 
tives of employers’ associations, trade unions and the 
Factory Department, and agreements signed. These 
agreements have, of course, no legal force, but they 
are a very useful aid to securing a good and uniform 
standard of compliance with the law. 

The safety provisions of the Act of 1937 are the 
fruit of the further experience gained by the investi- 
gation of large numbers of accidents during’ many 
years, and, in view of the absence of amendment in 
the interim, the alterations are naturally considerable. 
Actually, the part of the new Act devoted to safety 
consists of 29 sections, as compared with nine sections 
in the corresponding part of the Act of 1901. This 
does not, however, mean that the amendments and 
additions are in any way revolutionary or even drastic, 
as is shown by the fact that, with one exception 
referred to later, all of them can be classed under one 
or other of the three following headings :— 

(1) Those which elucidate, by specification in greater 
detail, the meaning and intention of requirements 
previously expressed briefly in general terms, or which 
give further application to the spirit of those require- 
ments. In particular, the brief wording of Section 10 
of the Act of 1901 regarding the fencing of machinery, 
including hoists, has undergone considerable expan- 
sion, six sections being now devoted to the subject. 

(2) Those which give extended application to precau- 





tions of a kind already required, by regulations under | diate] 
classes of 


Section 79 of the Act of 1901, in certain 
work ; for example, the provision of fencing for vessels 
containing dangerous liquids, safety measures regarding 
cranes and lifting tackle, and precautions against 
gassing where dangerous fumes are liable to be present. 

(3) Those which give general effect to good practices 
already adopted voluntarily in many works, such as 
the provision of safe means of access to all pees 
positions, periodical examination, &c., of steam an 
air receivers, and precautions against explosions of 
inflammable dust. 

The exceptional case of a new safety provision not 
classifiable under one of the above headings is con- 
tained in Section 17 of the Act. This renders liable 
to a penalty not exceeding 100/., any person who sells, 
or lets on hire, a machine for use in a factory, if any 








revolving set-screw, bolt or key on the machine is 
not sunk, encased or otherwise effectively guarded, or 
if any toothed or friction gearing (not requiring frequent 
adjustment while in motion) is not completely encased, 
or 80 situated as to be equally safe as if encased. This 
does not, however, apply to machines constructed 
before the passing of the Act (i.e., before July 30, 1937). 
The Secretary of State is empowered to extend the appli- 
cation of the principle of this requirement by regulations. 
ing recent years machine ers have given con- 
siderable attention to the protection of 
parts, and there are many excellent examples of the 
embodiment of fencing in the design of the machine, 
but. hitherto the legal onus in the matter has been 
solely on the user. The new requirement thus 
definitely breaks fresh ground. 

For details of the safety provisions, reference should, 
of course, be made to the Act itself, but the following 
summary of the more important of the new points may 
be useful as a guide :— 

Transmission Machinery.—This term is substituted 
for that of “ mill-gearing,” used in previous Factory 
Acts since 1844 to cover all shafting, pulleys, belts, 
&c., conveying power from the prime mover to the 
machines. The definition (in Section 152) of the new 
term is rather more specific than that of the old one. 
The requirement as to fencing such machinery remains 
unaltered, but is supplemented by prohibition of the 
practice of allowing belts to rest or ride upon revolving 
shafts. Efficient appliances are required also for 
(1) cutting off the power promptly from the trans- 
mission machinery in every room or place where work 
is carried on, and (2) moving driving belts to and from 
fast and loose pulleys. (Section 13.) 

The somewhat vexed question of safe and lawful 
procedure in lubricating and belt mounting where, 
as in flour milling and certain chemical] operations, 
overhead or other transmission machinery cannot be 
stopped without serious interference with the process 
is dealt with in Section 15 (b). This sub-section, in 
effect, empowers the Secretary of State to prescribe, 
by regulations applying only to processes specified 
in them, the methods by, and circumstances in, which 
alone lubricating and belt mounting may be effected 
in these exceptional cases without the requirements 
of the law as to safety by position or construction (as 
an alternative to secure fencing) being deemed to be 
contravened. Any such regulations will specify, 
among other points, the persons (who must be males 
of 18 or over) by whom the operations may be per- 
formed. 

Dangerous Parts of Machines.—Section 14 re-enacts 
the requirement as to securely fencing such parts, but 
in addition refers specifically to modern automatic 
safety devices as follows ;—({1) An automatic guard 
of the “ sweep away ” type is deemed to comply with 
the section, in so far as (this limitation is important 
and should be specially noted) the nature of the opera- 
tion makes it impracticable to secure safety by a 
fixed guard. This provision has a specially important 
application to power presses. (2) The Secretary of 
State can make regulations, requiring any specified 
class of machinery to be fitted with any type or 
description of automatic interlocking cover or stop 


motion device for dangerous parts 
beyond the head- 


Revolving stock bars projecti 
stocks of lathes are required petiole to be securely 
fenced unless equally safe by position, and the Secre- 
tary of State may make regulations requiring the 
fencing of other dangerous materials or articles in 
motion in machines. 

Maintenance of Fencing.—The requirements of 
Section 10 (1) (d) of the Act of 1901 on this subject 
are re-enacted, with amendments (the omission of 
the word “ cl ” should be noted), by Section 16, 
and Section 15 (a) should also be referred to in this 
connection. These sections, in effect, provide for 
the making of regulations laying down conditions under 
which alone fencing may be removed, or unfenced 
machinery which is normally safe by position may be 
approached, for examination, lubrication and adjust- 
ment of parts in motion. It is provided also that such 
lubrication and adjustment must be carried out only 
to the extent shown by the examination to be imme- 


ly necessary. : 

Cl g of Machinery. (Section 20.)—The former 
requirements in this matter are simplified, and fuller 
expression given to their spirit. No woman or young 
person may clean (1) any part of a prime mover or 
transmission machinery while in motion, or (2) any 
part of any machine, if the cleaning involves risk of 
injury by a moving part either of that machine or of 
adjacent machinery. 

Training and Supervision of Young Persons.— 
Section 21 prohibits the employment of young persons 
(under 18 years of age) at such machines as may be 
prescribed by the Secretary of State, unless they (1) 
have been fully instructed as to the dangers in con- 
nection with the machines, and (2) either have received 
sufficient training in work at the machines, or are 
adequately supervised by experienced persons. 











Hoists and Lifts.—The requirements of the’ Act of 


1901 as to these appliances were limited to a brief 
statement that “every hoist must be securely fenced,” 
and the term “ hoist ” was not: defined. In’ the new 
Act a section of considerable length (Section 22): is 
devoted to the safeguarding of hoists (or lifts), and it 
is made clear that the term refers only to appliances 
having platforms or cages, the direction of movement 
of which is restricted by guides. 

The fencing must be of such a nature as to prevent 
persons falling down the hoist-way or coming into 
contact with any moving part of the hoist, and the 
construction. must be such as to obviate any risk of 
persons or goods carried in the hoist being trapped by 
any fixed structure, or by the counterbalance weight 
or other moving part. The gates of power hoists 
must be fitted with devices which make it impossible 
for them to be open except at any landing at which 
the cage or platform is actually at rest. This require- 
ment will not, apply to any hoist constructed or re- 
constructed before the passing of the Act (i.e., before 
July 30, 1937) which it is not reasonably practicable 
to fit with such devices, but every gate not so fitted 
must be kept closed and fastened except when the 
cage or platform is at rest at the landing, and all 
reasonably practicable arrangements must be pro- 
vided to secure this. 

All hoists used for carrying persons, with or without 
goods, must be fitted with automatic devices to prevent 
over-running, and the cage or platform of any such 
hoist constructed or reconstructed after the passing of 
the Act must (1) be suspended by at least two entirely 
independent ropes or chains, each capable of carrying 
the whole weight; and (2) be fitted with safety 
devices to prevent the fall of the cage or platform in 
the event of failure of the ropes or chains. The cages 
of hoists used for carrying persons must also be pro- 
vided with gates, fitted with devices. which ensure 
their being kept closed while the cage is in motion, 
subject to a similar proviso as to the practicability of 
such devices on existing hoists as in the case of landing 
gates. Power hoists must be thoroughly examined every 
six months and hand hoists every twelve months, and 
reports made in a prescribed form, and the safe working 
load must be marked on every hoist. 

The somewhat obscure requirement in previous Acts 
that every ‘‘teagle” must be securely fenced is eluci- 
dated by Section 22 (10). This makes it clear that 
doorways (such as those in the outer walls of buildings, 
used in conjunction with wall cranes) used for hoisting 
or lowering goods must be provided with fencing, to be 
kept in position when hoisting or lowering is not bei 
carried on, and also with hand-holds at both sides of 
the opening. 


Vessels Containing Dangerous Liquids. (Section 18.) 
—Every fixed vessel or pit containing ing, corro- 
sive or poisonous liquid, of which the is less than 


3 ft. above the adjoining ground or platform, must be 

securely fenced to that height or covered, or, if the 

nature of the work makes full protection in this way 

impracticable,, precautions up to the full limit of 

manag <a must be taken to prevent any person 
falling into the liquid. 

Chains, Ropes a Lifting Tackle.—Section 28 
contains a number of provisions to ensure proper care 
in the use and maintenance of all lifting gear of this 
kind, including such matters as preliminary testing, 

iodical examination and annealing or other heat 
treatment, and provision for indicating the safe work- 
ing loads to persons using the gear. A register contain- 
ing certain particulars as to all such gear, except fibre 
rope slings, is required to be kept. 

Cranes and Other Lifting Machines. (Section 24.)— 
These are required to be tested, with certification of 
the safe working load, before being taken into use, 
properly maintained and thoroughly examined every 
14 yet rey particulars of the examination 
being r in a register. Cranes, &c., must be 
marked with the safe working load, or, where this can 
be varied by raising or lowering the jib, fitted with an 
automatic indicator or table of safe working loads, and 
must not be overloaded. As a precaution against a well- 
known type of accident, effective measures are required 
to be taken to prevent an overhead travelling crane 
from a ing within 20 ft. of any place on or near 
the wheel-track at which any person is working. 
“ Lifting machine” is defined in the section and 
does not, of course, include hoists, which are dealt with 
by Section 22. 

Floors, Passages, Stairs and Ladders. (Section 25.)— 
These must be properly constructed and maintained, 
and staircases must be provided with hand-rails. 
Openings in floors must be protected. These simple 

utions have not previously been required by law. 

Safe Places of Employment. (Section 26.)—Safe 
means of access are required to all working positions, 
and fencing or other means of securing safety must be 
provided at such positions, if a fall of more than 10 ft, 
from them is possible. 

Dangerous Fumes. (Section 27.)—No work must be 
done inside any confined space in which such fumes are 












314 





ENGINEERING. 





[MarcH 18, 1938. _ 








liable to be present unless there is adequate means of 
egress. Minimum sizes for manholes: are specified. 
Any person entering such a s must wear breathing 
apparatus, unless practicable s steps have been taken 
to remove, and prevent further ingress of, fumes. If 
such steps have been taken, the person entering must 
wear a belt with a rope, held by a person outside, 
attached, unless the absence of fumes has been verified 
by a suitable test. Breathing and reviving apparatus 
and belts with ropes must be provided and periodically 
i , and a sufficient number of persons must be 
trained and practised in their use. Section 27 also 
prehibits work in any boiler-furnace or boiler-flue 
until sufficiently cooled to ensure safety. 

Explosive or Inflammable Dust or Vapour.—Section 28 
deals with :—(1) Precautions against the explosion of 
inflammable dust in connection with grinding, &c., 
processes, ¢.g., enclosure of plant, prevention of accumu- 
lation of dust, exclusion of possible sources of ignition, 
and restriction of the spread of explosions by chokes, 
venta, &c. (2) Precautions to prevent the escape of 
explosive or inflammable gas or vapour under pressure 
from any part of a plant (not in the open air) which 
has to be opened up. (3) Safe procedure in connection 
with welding, soldering, &c., operations on plant or 
vessels which contain, or have contained, explosive or 
inflammable substances. 

Steam Boilers.—-The requirements of Section 11 of 
the Act of 1901 as to thorough examination every 
14 months, &c., are re-enacted, with important amplifi- 
cation, by Section 29. Among the more important new 

rovisions are the following :—(1) No second-hand 

iler must be taken into use until it has been examined 
and reported on in the preseribed form. Every new 
boiler must be provided with a certificate from the 
maker or a boiler-inspecting company, specifying the 
permissible working pressure and the nature of the 
tests which have been applied. Hitherto there has 
been no legal obligation to obtain any report or certifi- 
cate as to a second-hand or new boiler before, or during 
the first 14 months of, its use. (2) Any conditions 
specified in the report of an examination for securing 
safe working must be complied with. Where the 
report of an examination reduces the permissible 
working pressure, or shows that certain repairs are 
required for safety, the person making the report or 
the chief engineer of the boiler-i ting company 
must send a copy to the Factory ~ tor for the 
district. (3) If the Chief Inspector of Factories is not 
satisfied as to the competency of the person making 
an examination or as to its thoroughness he can require 
a boiler to be re-examined by a person nominated by 
him. If this re-examination shows the report to have 
been inadequate or inaccurate in any material parti- 
cular, the cost of the re-examination can be recovered 
from the occupier of the factory. (4) Special precau- 
tions are required to ensure isolation of any boiler, 
which is one of a range of two or more, before it is 
entered. 

The various requirements of the Section apply also, 
as far as relevant, to economisers and superheaters. 

Steam Receivers and Steam Containers. (Section 30.)— 
These terms are given a precise definition in the Section. 
Briefly, a “ steam receiver” is a vessel or apparatus 
used for containing steam under pressure above that 
of the atmosphere, and a ‘‘ steam container " is a vessel 
constructed with a permanent outlet to the atmosphere 
and through which steam is at, or approximately 
at, atmospheric pressure. The requirements regarding 
steam receivers are on lines somewhat similar to those 
for steam boilers. Thorough examination, so far as 
the construction of the receiver permits, is required 
every 26 months. The only uirement as to steam 
containers is that the outlet shall at all times be kept 
open and free from obstruction. 

Air Receivers. (Section 31.)—This term covers con- 
tainers in connection with air-compressing plant, con- 
tainers for compressed air or exhaust gases for starting 
internal-combustion engines, fixed or portable vessels 
(not being parts of epraying pistols) for spraying paint, 
&c., by compressed air, oil storage from 
which the oil is forced by compressed air. Thorough 
cleaning and examination are required every 26 months. 
In the case of a solid-drawn receiver, however (a) the 
competent person making the examination may speci! 
a longer period, not exceeding tour years, within which 
the next examination is to be made; and (6) if the 
construction precludes thorough internal examination, 
an hydraulic test must be substituted for the latter. 
The Section also specifies the fittings necessary for 
safety, and contains a general requirement as to proper 
construction and maintenance. 

Gasholders.—Section 33 deals with water-sealed gas- 
holders of 5,000 cub. ft. or greater capacity. They are 
required to be properly maintained and thoroughly 
examined every two years. Samples are to be cut, 
before July 1, 1940, and thereafter at least once in ten 
years, from the crown and sides of any such gasholder 
of which any lift has been in use for more than twenty 
years. Repairs or demolition must be carried out 
under competent supervision, to guard against the risks 


ify | to make orders as to dangerous conditions and prac- 








of explosion and gassing. Certain records are to be 
kept. By Section 151, any premises used for the storage 
of gas in holders of the above capacity are included in 
the term “factory.” This is a necessary corollary to 
Section 33, as gasholders are sometimes situa’ on 
separate premises not hitherto subject to the Factory 
Acts. 

Escape from Fire. (Sections 34 to 37.)—An impor- 
tant alteration has been made in connection with the 
certificates from the loca] authority as to means of 
escape, with which certain works are required to be 
furnished. Under the Act of 1901 these were required 
for factories and workshops, constructed since 1891 
and 1895, respectively, in which more than forty persons 
were employed. Under the new Act every factory 
(this term covers all premises defined in previous Acts 
separately as “ factories" and ‘“ workshops”) must 
be furnished with a certificate, if (1) more than twenty 
persons are employed, or (2) more than ten persons are 
employed in the same building (a) on any floor above 
the ground floor in premises constructed or converted 
for use as a factory after July 30, 1937, the date of the 
passing of the Act, or (b) above the first floor or more 
than 20 ft. above the ground level in premises of earlier 
construction or conversion, or (3) explosive or highly 
inflammable materials are stored or used in or under 
the factory. Among other new requirements are fire- 
resisting construction for new hoistways and liftways 
inside buildings, and the provision of audible fire-alarm 
signals in factories in which more than twenty persons 
are employed in the same building or in which persons 
are employed in any building in which explosive or 
highly inflammable materials are stored or used. 

Eye Protection. (Section 49).—The Secretary of 
State may make regulations specifying processes in 
which goggles or screens are to be provided to protect 
the workers’ eyes from particles thrown off. 

Weight Lifting. (Section 56).—No young person may 
be employed to lift, carry, or move any load so heavy 
as to be likely to injure him, and the Secretary of State 
may make regulations prescribing the maximum weights 
which may be lifted, carried or moved by persons 
(including adults) generally, or by those employed in 
specific classes of work. 

Lighting.—An important new section (Section 5) 
requires sufficient and suitable lighting in every part 
of a factory in which persons are working or passing. 
This is in the part of the Act headed “ Health,” but 
it would not have been out of place in that devoted to 
“ Safety,” as efficient lighting is, of course, a valuable 
factor in the prevention of accidents. 

Owing to the complexity of industry and the great 
variety of appliances used, exceptional cases are bound 
to arise in which full compliance with some of the 
safety provisions is impracticable or unnecessary. This 
is recognised and provided for in the Act. Thus, a 
number of the requirements (for example, those relating 
to hoists, steam boilers, steam and air receivers, and 
the fencing of vessels containing dangerous liquids) 
are followed by a proviso giving the Secretary of State 
or the Chief Inspector power to allow relaxation, by 
order or certificate, in appropriate cases. The impor- 
tance of due co-operation on the part of the workers in 
carrying out the requirements and spirit of the Act 
is emphasised by Section 119. This makes persons 
employed liable to a penalty if they wilfully interfere 
with or misuse or, where health or safety is con- 
cerned, fail to make use of any means or appliance 
provided in pursuance of the Act. They are liable also 
if, wilfully and without reasonable cause, they do any- 
thing likely to endanger themselves or others. 

Reference must be made in conclusion to the wider 
scope given to certain safety provisions by the extended 
application of the new Act. By Section 105 (3) most 
of the safety requirements, including those relating to 
the fencing of machinery and to hoists, are applied to 
all warehouses (not forming parts of factories) in which 
mechanical power is used or which belong to dock or 
wharfowners. Civilengineering operations are brought 
under the Act by Section 108. The operations affected 
are those covered by the definition of “ work of engineer- 
ing construction” in Section 152. The safety provi- 
sions applied are those relating to steam boilers and air 
receivers, the power of a court of summary jurisdiction 


tices (Section 39, which corresponds, with some exten- 
sion, to Section 17 of the Act of 1901), and the Secretary 
of State’s power to make special regulations for safety 
(Section 60, corresponding to Section 79 of the Act of 
1901). These provisions are applied also, by Section 
107, to “ building operations ” as defined in secti mn 
152. The term covers much work outside the scope 
of previous requirements as to buildings under con- 
struction. Section 106 extends the power to make 
special regulations for safety (Section 60) to construc- 
tional and repair work, refitting, painting, &c., and the 
cleaning of boilers, oil-fuel tanks and bilges carried out 
(by persons other than the crews) on ships in harbour 
or wet dock. 

The definition of “ electrical stations” in the Act 








defines the application of the new Act to these places 
at some length. Briefly, Section 103 divides such 
stations into three classes, as follows :—{1) Premises 
in which persons are regularly employed. To these 
places the Act applies in full. (2) Pradiiehs in which 
there is no regular employment, but which are large 
enough to admit the entrance of a person after the plant 
isin position. Section 60 concerning special regulations 
is applied to these places, and, in view of Section 159 (1), 
they, together with premises in class (1), will be subject 
to the existing Electricity Regulations, unless and until 
amended. | (3) Machinery or plant used elsewhere than 
in premises under class (1) or (2). The Secretary of 
State may apply Section 60 in such cases. Subject 
to a proviso, in Section 103 (4), regarding the exclusion 
from classes (1) and (2) of premises in which the 
operations are performed only for the immediate 

of working motors or other apparatus consum- 
ing electrical energy, premises in which the only pro- 
cesses are “ switching, controlling or otherwise regulat- 
ing” will come under the Act, in addition to those 
used for generating and transforming. 

In the above, the term “ Safety” has been used, as 
in the Act, to denote the prevention of accidents. The 
prevention of industrial diseases, with which, of course, 
the Act also deals, is outside the scope of this article. 








CATALOGUES. 


Shunt-Field Regulators.—A leaflet to hand from Messrs, 
The Cressall Manufacturing Company, Limited, 31-32, 
Tower-street, Birmingham, 19, describes shunt-field 
regulators made by them in various patterns. 

Metal Rectifiers—Messrs. Westinghouse Brake and 
Signal Company, Limited, 82, York-way, King’s Cross, 
London, N.1, have issued a pamphlet describing their 
metal rectifiers for telecommunication and other purposes. 

Roller Bearings.—We have received from Messrs. The 

r Roller Bearings Company, Limited, King’s Lynn, 
Norfolk, a price list relating to their type of split roller 
bearings ; im this they include load-carrying tables for 
the various sizes made. 

Fractional Horse-Power Motors.—We have been fur- 
nished by Messrs. Marelli and Company, Limited, Artil- 
lery House, Artillery-row, Victoria-street, London, S.W.1. 
with a priced leaflet relating to their electrical motors, 
sirens, and centrifugal blowers. 

Cast-Iron Pipes.—We have received from Messrs. The 
Staveley Coal and Iron Company, Limited, near Chester- 
field, a priced stock list of their sand-spun, metai-spun 
and vertically pit-cast pipes for water, gas, sewage, 
hydraulic power, and other uses. 

Lighting Equipment.—Messrs. British Thomson-Hous- 
ton Company, Limited, Rugby, have recently published 
a folder giving prices and particulars of their Mercra 
electric-discharge lamps, for street and industrial lighting. 
for use with their Mazdalux fittings and projectors. 

Piston Rings.—We have received from Messrs. Well- 
worthy Piston Rings, Limited, Lymington, Hants, a 
pon let giving detailed particulars of their rings of the 

par mm and Simplex types for motor-vehicle engines, 
arid also of their new Thermocrom pattern for aero, Diesel, 
and racing engines. 

Heating Elements.—Messrs. Geo. Bray and Company’ 

imited, Lei -place, Blackman-lane, Leeds, 2, have 
furnished us with a copy of their catalogue relating to 
their Chromalox electric-heating elements, for which 
they claim strength and efficieney in use both in industrial 
and domestic applications. 

Roller Bearings.—Messrs. British Timken, Limited. 
Cheston-road, Acton, Birmingham, 7, have sent us a 
copy of a new booklet, describing the application of 
Timken tapered-roller bearings to mine and quarry 
trucks. Particulars are given of various mountings for 
fixed, rotating and stub axles, &c. 


Machine Tools—-A very well produced catalogue 
received from Messrs. George H. Alexander Machinery, 
Limited, 82-84, Coleshill-street, Birmingham, 4, illus- 
trates and describes the modern production lathes, small 
tools and die castings turned out at the works of Messrs. 
Loewe-Gesfiirel A.G., Berlin, W. 87. 

Temperature-Control Equipment.—Messrs. Sun-Vic 
Controls, Limited, 1, Kingsway, London, W.C.2, have 
issued a new booklet on temperature-contro] equipment 
and hot-wire vacuum switches, in connection with which 
it is claimed that no ares are formed, while their opera- 
tion is accompanied by neither noise nor vibration, and 
very little culo interference. 

Plastic Material.—Messrs. Catalin, Limited, 3, Vere- 
street, London, W.1, have sent us a copy of a leaflet which 
describes the uses to which their synthetic product may 
be put. This was recently described in our columns, 
and among the advantages claimed for the material is 
the one that it is cast and can be supplied in the form 
of rods, sheets, tubes, &c., requiring no moulds, presses, 
nor dies for subsequent manufacturing operations. 

Magnesium Alloys—We have been supplied by 
Messrs. F. A. Hughes and Company, Limited, Abbey 
House, Baker-street, London, N.W.1, with a copy of 
an interesting handbook compiled by a committee 
representing firms with experience in the use of : 
sium .alloys. This refers particularly to the class of 
Elektron alloys and describes their mechanical and 
physical properties. These alloys are manufactured by 
various firms in this country for the aircraft, transport, 
and other industries requiring light constructional 
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THE THORPE GENERATING STATION | steam system and valves. The valves were supplied | double-beat_ governor valves, which are controlled 


OF THE NORWICH CORPORATION, 
(Continued from page 260.) 


CONTINUING our description of the Thorpe 
generating station of the Norwich Corporation, it 
may first be mentioned that each of the stokers 
fitted to the 100,000 Ib. boilers described in our 
issue of March 11, is equipped with a coal 
meter. These meters, one of which can be seen on 
the right of Fig. 8, on page 270, of the issue just 
mentioned, were constructed by Messrs. The Lea 
Recorder Company, Limited, Manchester, and are 


| by Messrs. Hopkinsons, Limited, Huddersfield. 
The turbo-alternator, which forms the latest 
| extension to the station, is designed for a maximum 
| load of 30,000 kW and a most economical load of 
24,000 kW when supplied with steam at a pressure 
of 650 Ib. per square inch, and a temperature of 
850 deg. F. It was constructed by Messrs. C. A. 
Parsons and Company, Limited, Newcastle-on-Tyne, 
and can be seen in Fig. 14, on page 317. It consists 
of a two-cylinder tandem turbine running at 3,000 
r.p.m., which is coupled to a three-phase alter- 








nator, This alternator has a maximum continuous 








Fie. 11. 


operated by the movements of the fire door through 
mechanical gearing. In addition, their readings are 
repeated electrically on the boiler master control 
panel, the instruments used for this purpose being 
shown in Fig. 7, on page 259 of our issue of March 11. 
There is one of these instruments for each boiler, 
and they form the second row from the top in the 
illustration in question. Actually, there are two 
counters in each case, one giving the measurements 
from the right-hand grate and the other that from 
the left-hand grate. The transmitting unit is 
operated by rectified direct current. The steam from 
each boiler is conveyed through weldless steel piping 


to a solid forged steel receiver and thence to the | 
| of stainless iron, though at the exhaust end tungsten 


turbine. These pipes, which were supplied by 


135-H.P. Crroutatine-Pume Morors. 


rating of 37,500 kVA and generates three-phase 
current at 6-6 kV, and a frequency of 50. The 
steam is expanded in the high-pressure eylinder 
from the stop valve pressure down to atmospheric 
pressure, and is then led to the low-pressure cylinder 
through a pair of overhead pipes, which are provided 
with expansion joints. It enters the centre of the 
low-pressure cylinder and flows axially to the twin 
exhausts through which it passes to the condenser 
at a vacuum of 29 in. at the economical load. 

The turbine is of the pure reaction type with 





blading of the Parsons end-tightened construction 


|in the initial stages with radial clearance towards 


the exhaust. The blading material throughout is 


Messrs. Aiton and Company, Limited, Derby, | end shields are used as a protection against erosion, 
are 7 in. in diameter between the boilers and | Except for the exhaust portion of the high-pressure 
the receiver and 12 in. in diameter between the | cylinders, where the temperature and pressure are 


receiver and the turbine. 


They are connected by| low, the cylinder is of molybdenum steel. The 


flange type Corwel welded joints, and are controlled | steam chest is of the same material and is mounted 
by cast-steel valves, of which those on the receiver | alongside the turbine, connection between the two 
are electrically operated from a central cubicle.| being made by flexible corrugated U pipes. The 


This cubicle also contains a mimic diagram of the’ chest is of the usual Parsons type and contains two 


by oil relays, as. well.as.a separate emergency valve 
which shuts the steam off automatically should the 
| speed exceed a predetermined limit. Steam. is 
| admitted to the two inlet belts through branches in 
both the top and bottom of the cylinders, these 
belts being reduced in sectional area as the hori- 
zontal flanges are approached. This arrangement 
_allows of the flange bolts being kept close in to the 
blading at those points, while it possesses the 
further advantages of giving good steam distribu- 
tion to the blading and low inlet losses. The 
high-pressure shaft is in two parts. The body 
| consists of a hollow forged drum, which is integral 
| with the shaft at the high pressure end. This drum 
| is closed by a forging, which is extended to constitute 
the other shaft end. The walls of the drum are com- 
parable in thickness. with that of the metal in the 
surrounding cylinder, so that both rotor and cylinder 
respond to temperature changes at the same rate 
and the working clearances are therefore unaltered 
by differential expansion. Motor-driven turning 
gear is provided to ensure uniform cooling or heating 
of the rotors when shutting down or starting up. 
This gear is mounted between the cheeks of the low- 
pressure cylinder exhaust cover and the drive is 
transmitted to the turbine rotors, through a toothed 
wheel, which is attached to the coupling between 
the turbine and alternator rotors. 

The foundation consists of 1,200 tons of concrete 
which was excavated for and built up by direct 
labour. Pouring was carried on continuously in 
order to obtain a solid mass which should be capable 
| of resisting the heavy stress transmitted by a mass 


| of 38 tons revolving at 3,000 r.p.m. 

The steam from the turbine exhausts into a 
dual-flow surface condenser with a cooling surface 
of 25,000 sq. ft.. This condenser, which was also 
constructed by Messrs. C. A. Parsons and Company, 
Limited, has a fabricated steel plate shell, the 
distance between the tube plates being 17 ft. 9 in. 
The tubes themselves, of which there are 7,180, 
are } in, in external diameter, and the condenser is 
capable of maintaining a vacuum of 29 in. when 
supplied with water at 55 deg. F. and dealing with 
the 198,258 lb. of steam per hour exhausted by the 
turbine. at the maximum continuous rating. 
Arrangements are provided whereby the load is 
automatically reduced if the vacuum falls below 
10 in., while the turbine main valve is tripped if the 
| condenser pressure reaches 2 Ib. per square inch. 
A view of this condenser appears in Fig. 12, page 
316, 

Circulating water is supplied to the condenser 
| from the River Wensum by two vertical centrifugal 
| pumps which are installed in a pump chamber which 
|has been constructed. below the lowest tide. level. 
| Each of these pumps, which were constructed by 
Messrs. Mather and Platt, Limited, Manchester, can 
deliver 18,000 gallons of water per minute against 
| @ head of 21 ft; when working separately, or 24,000 
gallons per minute against a head of 27 ft, when 
working in parallel. One pump is sufficient to deal 
with the full load in the winter, but both are neces- 
sary during the summer. Each pump is driven by 
a@ 135-h.p. 3-3-kV squirrel-cage motor which was 
constructed by Messrs. Laurence Scott and Electro- 
motors, Limited, Norwich. These motors, which 
are illustrated in Fig. 11, run at 490 r.p.m., and 
are arranged for direct switching on to the line. 
Before reaching the pumps, the water passes 
through rotary screens and penstocks which are 
illustrated in, Fig, .10, and were constructed by 
Messrs. F. W. Brackett and Company, Limited, 
Colchester, and then through a chlorinating plant 
supplied Sy Messrs. The Paterson Engineering 
Company, Limited, Kingsway, London, W.C.2. The 
pumps draw from a new circulating water culvert, a 
view of which appears in Fig. 15, on page 317. It is 
16 ft. wide, 18 ft, deep, and 675 ft. long, and was con- 
structed by Messrs. May, Gurney and Company, 
Limited. To carry out this work, sheet steel pile 
walls and dams were driven, divers using underwater 
cutters being employed. The existing culvert was 
broken up and removed, explosive charges of gelig- 
nite being necessary to destroy the concrete invert. 
To change over from the old to the new culvert, 
it was necessary to close the station for 10 days, 




















and duting this period consumers were supplied 
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completion, a 200-ft. run of steel piles were cut 
off 10 ft. under water level by a diver using a 
special flame cutter supplied by Messrs. Under- 
water Cutters, Limited. The new culvert is capable | 
of supplying 6,000,000 gallons of cooling water per | 
hour at a rate of flow of 2-5 ft. per second. 
The condensate is dealt with by two vertical | 
single-stage centrifugal pumps which were con- 
structed by Messrs. C. A. Parsons and Company, 
Limited. Each of these pumps is capable of deal. | 
ing with 255,000 Ib. of condensate per hour against a | 
head of 100 ft. They are driven by 25-h.p. squirrel- | 
cage motors running at 1,000 r.p.m. which were | 
supplied by Messrs. Laurence Scott and Electro- | 
motors, Limited. The three-stage steam-jet operated 
air ejector, which was also constructed by Measrs. 
Parsoys, has a capacity ef 102 Ib. of air per hour, | 
and uses the main condensate as the cooling medium. | 
Each of the three stages exhausts into a feed- | 
water heater. The feed water is progressively | 
heated in two low pressure and two high-pressure | 
stages by steam from the turbine, its temperature | 
being raised by this means to 310 deg. F. when | 
the machine is. running at its maximum economic 
rating of 24,000 kW. These heaters can be seen 
in Fig. 12. There are three feed pumps, all of 
which were constructed by Messrs. Mather and 
Platt, Limited. Each is capable of delivering 
300,000 gallons of water per hour at a temperature | 
of 210 deg. F. against a pressure of 900 Ib. per square | 
} 


from the grid. When the final stage was myn 





inch. 

Two of these pumps are driven by 510-h.p., 
3-3-kV squirrel-cage motors running at 2,960 r.p.m.., | 
which were constructed by Messrs. Laurence Scott | 
and Electromotors, Limited, Norwich. The starters 
for these motors, which were supplied by Messrs. 
Brookhirst Switchgear, Limited, Chester, are of 
the automatic high-tension contactor type, using 
an auto-transformer. The third pump is driven 
by a Mather and Platt single-stage impulse turbine, 
the steam for which is controlled by an automatic 
starting valve so as to bring it into operation in the 
event of low pressure in the feed main. The pipes 
between the pumps and the boilers are designed for 
a pressure of 900 Ib. per square inch, and are pro- | 
vided with Corwel joints. They are covered with 
heat-insulating plastic. 

To ensure pure make-up water for the high-| 
pressure boilers, a lime-soda water softener and 
steam-heated independent evaporator have been 
installed. This softener, which was manufactured 
by Messrs. The Neckar Water Softener Company, 
Limited, London, S.W.1, has an output of 2,400 
gallons per hour. Individual control of both the 
lime and soda quantities is obtained by means of a 
lime saturator and hardness regulator. The softened 
water passes through a marble filter bed at the top 
of the reagent tank before being discharged to a| 
soft-water pump, which delivers it to a 5,000-gallon | 
storage tank. Before being fed into the system, the 
softened water is distilled in a triple effect P. and B. | 
evaporator, which was supplied by Messrs. Aiton | 
and Company, Limited. This evaporator receives 
the heating steam for the first effect from the | 
high-pressure steam range at a pressure of 650 Ib. ! 
per square inch and a temperature of 850 deg. F. | 
The plant delivers a gained output of 15,000 Ib. per | 
hour of pure water at a temperature of 212 deg. F., 
practically free from dissolved oxygen. A distillate 
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shields are similar in appearance to the ordinary 


gers, which support the core between the conductor 
metal shields. They are said to possess equal fire- 


slots. No through bolts are used. 





pump delivers this water direct to the boiler-feed 
pump suction line. 

Returning to the generating plant, the alternator 
has a continuous maximum rating of 37,500 kVA at 
3,000 r.p.m., and is designed to déliver three-phase 
current at 6-6 kV, 50 cycles and a power factor of 
0-8. The stator is built up of electrically-welded 
mild-steel plates and bars, this arrangement ensur- 
ing rigid construction with minimum weight. The 
laminated core stampings are divided into segments 
and are assembled with the joints staggered so that 
the flux is uniformly distributed. They are held in 
position by brass dovet .iled keys, which are fastened 
to axial key bars, and are subjected to heavy pres- 
sure in @ press during assembly. The core is main- 


tained in its final position by cast-iron end plates of | mica, wood packings and brass clamping pieces. 
skeleton section, so as to reduce eddy current heat-| The end shields are of non-magnetic and non-con- 


ing to a minimum. These end plates carry high 
tensile inwardly-projecting non-magnetic steel fin- 





’ 


} 


| 





|impregnated under vacuum. 


resisting and mechanical properties, but have the 
advantage of being about one-fifth the weight. 
The rotor is a single solid forging of high grade 
mild steel, the windings being of copper strip which 
is embedded in radial slots round the periphery. 
A special varnish,| They are insulated from the core by moulded 
which remains flexible at all working temperatures, | micanite troughs, the same material being used 
is employed in the manufacture of the insulation | between the turns. The end windings are forced into 
which is, therefore, unaffected by the relative ex-| non-magnetic end caps to prevent them moving 
pansion of the copper and iron. The conductor ends | under centrifugal or other forces. Damping windings 
are divided and are connected to the end windings|are provided in the slots and the end caps are 
by Parsons multiple j ints. These, it is claimed, | electrically connected to the rotor by flexible bond- 
reduce the eddy current heating as well as facilitat-| ing strip. The slip-rings at each end of the rotor 
ing assembly. The end windings, which are of copper | are coupled to the windings by flexible leads which 
strip, are arranged in two banks and are retained by | are insulated and supported against centrifugal 
force. 
| The alternator is ventilated on the multiple inlet 
ducting material, whose use also results in an/enclosed system, the air being circulated by two 
appreciable reduction in eddy current losses. The! fans, either of which is capable of supplying 


The core conductors are of the Parsons stranded 
type of coreless cable, in which the individual wires 
are insulated and spiralled in a definite lay to 
eliminate eddy currents. A micanite tube is wrapped 
on to this conductor, which is then dried out and 
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sufficient cooling when the machine is on 80 per cont. 
of full load. The exciters and slip rings are totally 
enclosed, and are ventilated by air drawn from the 
main circuit. The cooling air is returned to the 
main air circuit through viscous type fillers, which 
remove any carbon or metallic dust from the 
bushes, commutator or slip rings. Excitation is 
provided by a direct-coupled exciter, which, in turn, 
is excited by a self-exciting auxiliary exciter. The 
main and auxiliary armatures are mounted on the 
same shaft and are driven through a flexible coup- 
ling. 'The alternator has been provided with Merz- 
Price circulating current and negative phase sequence 
protection. Overload protection is also available, 
but is not normally in commission, 

As the resistance for earthing the neutral point 
of the alternators had to be doubled in capacity, 
owing to the installation of the new set, the original 
iron grid units were changing over to those of the 
liquid type. Two liquid resistances operating in 
parallel have been installed for this purpose each, 
of which has a resistance of 2-2 ohms and a current 
carrying capacity of 1,750 amperes. This equipment 
is illustrated in Fig. ,13 on page 316. 

(To be continued.) 
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TecunicaL CrineMA FILM ON NicKEL Srexrs.—The 
Bureau of Information on Nickel, Thames House, Mill- 
bank, London, 8.W.1, has recently produced a 16-mm, 
silent cinema film on ‘“‘ Nickel-Alloy Structural Steels.’’ 
It indicates some of the many interesting applications of 
nickel steels to be met with in the motor-car, aircraft, 
coal-mining, marine-engineering, and other industries. 





ey a ofl Special sequences, devoted to manufacturing processes 
beds thastt and outstanding engineering achievements, have been 
poe a — . photographed with the close co-operation of some 20 
mand eT a0 = dustrial firms. The film is primarily intended for the 


use of engineering societies, and it may be obtained free 
on request on application to the Bureau. 
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THE INSTITUTE OF METALS. 
(Continued from page 306.) 

WE continue below an account of the annual 

general meeting of the Institute of Metals, held 

in London from March 8 to 10. When the 

members reassembled at 2 p.m., on Wednesday, 

March 9, Dr. C. H. Desch, F.R.S., again occupied 

the Chair. 

Tue Properties or Nicks Brasses. 


“The Physical and Mechanical Properties of 
Nickel Brasses ” was the title of the first paper 
taken. _The author, Dr. Maurice Cook, stated that 
tensile tests, hardness tests, and observations on the 
microstructure had been made on a series of 26 
nickel brasses, prepared under laboratory conditions, 
and containing from 60 per cent. to 25 per cent. of 
copper, from 5 per cent. to 30 per cent. of nickel, 
and from 30 per cent. to 55 per cent. of zinc, in the 
form of chill castings and hot-forged bars prepared 
from chill castings. More extended observations, 
including the determination of machinability values 
and ‘hot-stamping properties, had been made on 
three alloys, in the form of extruded rod, having a 
copper content of 45 per cent. and nickel contents 
of 10 per cent., 12-5 per cent., and 15 per cent., 
and on the 10 per cent. alloy, with and without the 
use of cupro-manganese as deoxidant, and with 
additions of lead, phosphorus, and silicon. The 
differences in the physical properties of these three 
alloys of varying nickel content were not very 
marked, but the alloy containing 10 per cent. of 
nickel gave superior machinability values, and, 
moreover, gave satisfactory results in the hot- 
stamping tests over a range of from 600 deg. to 
850 deg. C.; the other two alloys compared very 
unfavourably with it in this respect. The addition 
of lead to the 10 per cent. nickel alloy improved 
the machinability, but adversely affected its hot- 
pom properties, and also tended to reduce the 
te strength and elongation values. 

Professor W. R. D. Jones, who opened the dis- 
cussion, stated that the casting of these alloys 
required care owing to the deleterious effect of 
oxygen, carbon and sulphur. Experience had shown 
that it was good practice to pre-heat the crucible 
to a high temperature before charging and to try 
and get as rapid a melting as possible in a forced- 
draught crucible. furnace using a high grade of hard 
coke. The cupro-nickel was first melted under 
charcoal, but using no flux, and then the other 
ingredients such as brass were added, otherwise 
there was a tendency for nickel to be concentrated 
at the bottom of the pot. The casting temperature 
was important in sand castings, and as high a 
temperature should be employed, but taking care 
to avoid overheating. The alloy must be very 
fluid when teeming, and a temperature of 1,250 deg. 
to 1,300 deg. C., could be employed. Could 
Dr. Cook give any information as to the tem- 
perature at which his alloys had been cast. He 
wondered whether there was any particular reason 
why the cast blanks should be in the form of 
rectangular bars measuring 1} in. by } in. before 
forging down to 1 in. in diameter. He generally 
used round chill-cast ingots and swaged down to 
size, constantly turning the bar round. The results 
given regarding the effect of lead were interesting. 
Nickel increased considerably the solubility of lead 
in copper. With an addition of 2-3 per cent., the 
liquid copper and the lead were completely immis- 
cible. This was borne out by a microphotograph 
reproduced in the paper, showing a Cu 45, Ni 10, 
Zn 45 per cent. alloy containing 2-88 per cent. of 
lead. In this, the amount of lead not in solution 
seemed low when compared vith a free-machining 
straight brass of similar lead content, and its machin- 
ability was not as good as the standard for that 
reason. The mercurous season-cracking test was by 
no means infallible. Cases were known in which 
articles had passed this test easily, but still failed 
by season-cracking after the lapse of some months, 
the number of failures increasing with the length of 
time in storage. 

Dr. L. B. Pfeil said that there was no doubt that 
in practice all normal « nickel-silvers could be 
extruded with little difficulty. What was needed 
was good temperature control. There was no 
difficulty in extruding even the 30 per cent. nickel 
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| ; 
| alloys of the « type, provided the temperature was 


raised above that normally employed for the « 8 
type. Experience with machinability tests had 
shown that whereas one firm would consider a given 
alloy to possess satisfactory machining qualities, 
another firm would consider them poor. He 
wondered, therefore, whether Dr. Cook’s tests 
would suffice to convey an adequate impression of 
the machinability qualities of his alloys. This was 
|an important point, as, nowadays, free-machining 
| properties largely determined costs. 

| Mr. J. E. Newson said that the paper was essen- 
tially an exploratory study of the hot-working 
properties of only some of the commercially- 
produced nickel brasses. Nickel additions, which 
were costly, were not usually made to commercial 
brasses unless some special properties, unobtainable 
by cheaper alloy additions, were required, and, of 
these, colour was frequently quite important. 
Higher mechanical strength, in the cold at all 
events, could be obtained by suitable additions to 
« 8 brasses of iron, aluminium, and manganese, 
while the pressure required to extrude certain of 
the high-nickel brasses suggested that they might 
possess useful strength at temperatures above 
normal, For resisting some types of corrosion, the 
high-nickel brasses might be superior to aluminium 
bronze, but one of their chief attractions, at present, 
lay in the non-tarnishing silvery whiteness of the 
alloy for architectural decoration and household, 
motor-car, and other fittings. In the hot-working 
of nickel brasses, forging was the exception rather 
than the rule, and it was recognised that forging was 
no criterion of what might be termed the extrud- 
ability of an alloy. Hence, Dr. Cook had confined 
himself to alloys for extrusion. The data given 
suggested that the extruding-temperature range 
was very limited. With less than 10 per cent. of 
nickel, additions of lead tended to give the alloys 
a yellow tinge, while small amounts of iron or 
manganese whitened, but hardened them. Addi- 
tions of manganese up to 2 per cent. to 3 per cent. 
improved the extruding properties of the 15 per cent. 
nickel brasses. The author’s statement that 
extruded brasses might be prone to season-cracking 
was mi ing. Extruded under normal condi- 
tions, the liability was very small, but was greatly 
increased by drawing.. Reeling, by applying stresses 
of opposite sign, would reduce the tendency in 
drawn bars, but severe reeling of undrawn bars 
|could render some alloys susceptible to season- 
| cracking. 

Mr. W. R. Barclay, in closing the discussion, 
| stated that Dr. Cook had spoken of adding man- 
|ganese as a deoxidising agent, which it probably 
| was. In the case of all nickel alloys for hot-working 
| purposes, however, the value of the manganese lay 
|in that it was a desulphurising agent rather than a 
| deoxidant. If scrap were used in the melt, increased 
| quantities of manganese could be added, and it was 

possible to go up to quite considerable percentages 
of manganese. There was running through the 
| paper the suspicion of an impression that the 20 
| per cent. nickel, 60 per cent. copper, and 20 per 
| cent. zine alloy was not hot-workable. It was ad- 
mitted that it was not easily hot-worked, but still 
it could be done by a fairly accurate study of the 
temperatures, pinches and pressure required. The 
temperature of hot-working of these alloys was 
somewhat narrow, nevertheless it was commercially 
practicable. Hence he would like to emphasise the 
hot-working properties of the commercial nickel- 
silver alloys. 

In his reply, Dr. Cook stated that no one casting 
temperature had been employed, as quite a range 
of alloys had been considered. For the 45 per cent. 
copper, 10 per cent. nickel, and 45 per cent. zinc 
alloy, the temperature was of the order of 1,150 deg. 
to 1,175 deg. C. The particular size of rectangular 
bar taken had simply been chosen because a con- 
venient little mould of the dimensions stated was 
available in the shop. It might be pointed out in 
this connection that it was a better test of forg- 
ability to reduce a rectangular section to a round 
one than merely to forge down a round section. 
He agreed that metallurgists familiar with alloys 
of that type would expect to see more lead particles 
than were actually shown in micro-sections of the 
lead-containing specimens. It appeared, therefore, 
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that the 10 per cent. of nickel contained in these 
alloys did increase the solubility of the lead, There 
were a number of season-cracking tests. Usually 
the article to be tested, after suitable acid cleaning, 
was immersed in a solution, containing 1 per cent. 
of mercurous nitrate and the same quantity of 
nitric acid, for a period of 15 minutes. It was then 
allowed to stand for one hour with the mercury 
on it, and, if no cracking developed, it was assumed 
not that the alloy was absolutely free from season- 
cracking tendencies, but that under normal condi- 
tions of service and storage, season-cracking was 
highly unlikely. A more searching test was to 
use the same solution and to let the article stand 
with the mercury on it for 24 hours. If no cracking 
ensued it might, in his opinion, be assumed that it 
was almost impossible for the article to develop 
season-cracking in any subsequent service. It 
should be borne in mind that the extruded material 
was destined to be used for various purposes. In the 
form of round rod it was employed for hot stampings. 
Consequently it was necessary not only that the 
alloy should hot-stamp easily, but that the working- 
temperature range should be wide, because hot- 
stampers did not exercise very rigid temperature 
control. While it was quite true that manganese 
was a good deoxidising agent, its effect as a general 
scavenger, particularly its function in removing 
sulphur, was perhaps better known. 


THe CRYSTALLISATION OF COPPER. 


The next paper taken was entitled “‘ The Influence 
of ing Elements on the isation of 
Copper. Part I—Small Additions and the Effect 
of Atomic Structure.” It was by Dr. L. Northcott, 
who, in presenting it to the meeting, stated that 
he had determined the influence of additions of 
from 0-1 per cent. to 2 per cent. by weight of 
alloying elements on the size of columnar crystals 
cast into moulds specially designed to ensure uni- 
directional solidification. Different elements pro- 
duced widely different effects on the crystallisation 
of the copper and these effects were considered to 
be due to the adsorption of foreign atoms on the 
surface of the growing crystals. An examination of 
the valency and atomic structure of the added 
elements had shown a relationship between these 
and what had been termed the crystal growth- 
restriction factor. Elements of high valency had a 
greater effect in reducing crystal size than had those 
of low valency, but the arrangement of the valency 
electrons was also important. Although the relation- 
ship must be looked upon at present as being 
purely an empilical one, it was too general to be 
without scientific value, and it was put forward 
not only in view of its importance in connection 
with the crystal structure of metals, but also 
because it appeared to throw some light upon the 
theory of adsorption. One advantage of the corre- 
spondence submitted was that it included all the 
elements examined, and it had not been found 
necessary to limit it to certain elements depending 
on solid solubility, atomic size factors, or other 
relationships. 

Dr. W. Hume-Rothery, who opened the discus- 
sion, said that from the experimental point of 
view, Dr. Northcott’s results were truly remarkable. 
From a theoretical point of view, however, his 
explanation was not particularly satisfactory. 
Nevertheless, whatever might be the explanation 
of these remarkable facts, the facts themselves 
would stand. A subsequent speaker, Dr. D. 
Stockdale, said that a few more data regarding the 
experimental work would have been very welcome. 
Quite small proportions of elements present as 
impurities might have appreciable effect, yet no 
analysis of the copper used had been given in the 
paper. Mr. R. Chadwick, who spoke next, said 
that recently he had examined some specimens of 
arsenical copper and had found that the structure 
obtained entirely depended on the method of 
melting, and this, in turn, depended upon the hydro- 
gen content, of the metal. It was, however, quite 
possible that as the author’s alloys consisted of 
small heats the hydrogen entirely disappeared 
during melting and ing. The next speaker, 
Mr. E. H. Bucknall, thought that the type of 
information contained in the paper would be of 
service in such processes as continuous casting. 
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Dr. E. Voce, who closed the discussion, said that 
he had not found any reference to protective 
melting in the case of molybdenum and other 
elements which took up oxygen and would be lost 
if melted under ordinary conditions. In a brief 
reply, Dr. Northcott said that many of his alloys 
had been melted in an injector furnace, using 
charcoal and a flux, but some of them had been 
melted in an atmosphere of nitrogen in an electric 
furnace. 


Porosity oF Hot-Tinnep CoaTINes ON COPPER. 


““A Study of Some of the Factors Controlling 
the Porosity of Hot-Tinned Coatings on Copper ” 
constituted the title of the next contribution on 
the agenda. It was by Dr. W. D. Jones, who stated 
that he had drawn a distinction between the surface 
conditions of a tin bath, in which the copper was 
tinned, at the entry end of the copper and at the 
exit end. Molten salts and other materials main- 
tained on the bath at entry were termed fluxes and 
controlled the “‘ wetting ’’ of the copper surface by 
the tin; such materials at the exit from the bath 
were included in the term “ cover,” and controlled 
the stability of the molten tin film on the copper 
surface after it had left the bath. A major source 
of porosity in tin coatings on copper was due to a 
running off or globularising of the molten tin 
film. 

This phenomenon was termed “ de-wetting ” 
and was indicative of an instability in the molten 
tin film caused mainly by high surface tension of 
the tin. Certain covers, such as palm oil, stannic 
bromide, and oxide films, by reducing surface 
tension, decreased the tendency to de-wet. Other 
covers, such as ammonium chloride or resin, per- 
mitted of a high surface tension and increased the 
tendency to de-wet. Moreover, de-wetting was 
favoured by the presence of suitable nuclei, of which 
the most important were scratches and other dis- 
continuities of the copper surface, imperfectly 
wetted areas, inclusions, and local variations in 
surface tension caused by temperature and concen- 
tration variations. The extent of de-wetting was 
reduced by increasing the viscosity of the tin film, 
and this was accomplished by having intermetallic 
compounds present and by adopting low tempera- 
tures, or by causing rapid solidification. A further 
point was that the object should not be removed 
from the tin bath so slowly that de-wetting could 
easily occur during the operation. 

The only speaker in the discussion, Mr. A. W. 
Hothersall, stated that the author had called atten- 
tion to the importance of degreasing before tinning. 
The methods outlined, however, were not the best. 
If he had used a warm alkaline solution and cathodi- 
cally electrolysed his specimens at moderately high 
current densities, and, preferably, had supplemented 
this by an abrasive treatment, using fine powder, 
he would have secured more effective degreasing. 
After a brief reply from Dr. Jones, the meeting 
passed on to the next paper on the agenda. 


STRENGTH OF Sort-SOLDERED JOINTS. 

The last paper considered on Wednesday after- 
noon referred to ‘‘ The Influence of Surface Alloying 
on the Strength of Soft-Soldered Joints.” The 
author; Mr. R. Chadwick, in presenting it, stated 
that the experimental work described had been 
undertaken with the object of improving the strength 
of soldered structures made from thin copper strip. 
The method of test adopted appeared to be novel, 
in that it tested adhesion between solder and strip 
by stripping or tearing apart at the joint, while 
previous workers had tested the shear of the solder 
itself. 

Various lead-tin alloys and also pure tin and 
pure lead had been used, and a rapid method of 
joint-making developed, so that large numbers of 
joints could be made under reproducible conditions. 
The influence of variables, such as time and tem- 
perature of joining, surface, preparation and fluxing, 
were first studied. It had been found that for pure 
tin and alloys containing tin, brittle copper-tin 
alloys were formed at the copper surfaces during 
joining. These copper-tin alloy films were found to 
increase in thickness by holding joints at elevated 
temperatures either above or below the melting- 
point of the solder. Fracture on testing occufred 
near one of the copper surfaces ‘and ‘in the copper- 


tin alloy film. Employing high-conductivity copper 
the joint strength did not decrease below the 
characteristic strength of the copper-tin alloy layer 
in which failure occurred. Using a lower grade of 
copper, failure occurred after prolonged ageing at 
elevated temperatures by the complete stripping of 
the solder layer, leaving bright untinned copper, the 
strength ultimately decreasing to zero. This second 
type of failure occurred only with copper containing 
both arsenic and oxygen. 

Joints made with pure lead formed no alloy film, 
and fracture occurred in an irregular manner through 
the lead. The formation of a brittle copper-tin 
alloy film, however, and also the stripping pheno- 
menon with arsenical copper after prolonged ageing, 
were observed in the case of a lead-base solder 
containing only 2 per cent. of tin. From the 
practical point of view, the impossibility of getting 
really strong adhesion from a solder containing even 
a small amount of tin was clearly demonstrated, and 
it would appear that advantage might be gained 
from the use of lead-base alloys; for example, the 
lead-silver eutectic, which was quite satisfactory 
and easy to use as a dipping solder. Where soft- 
soldered joints were to be made on articles for use 
at elevated temperatures, the avoidance of arsenical 
copper was clearly desirable. The possibility of 
| interphase brittleness causing complete failure on 
soldered structures should not, however, cause undue 
anxiety. Soft-soldered structures were rarely 
designed to operate at temperatures exceeding 
100 deg. C., and by exposure at this temperature 
no signs of interphase failure had been observed 
on any grade of copper. 

Dr. J. McKeown, in opening the discussion, said 
that the author’s method of test was certainly novel, 
but should not be taken as a suitable test for the 
comparison of solders to be used where the joint was 
subjected to shear. The author had shown clearly 
that in his joints, surface alloying had an influence 
on the strength of the soft-soldered joint, but it 
had been shown by Nightingale, and verified by 


| more recent work, that if the joint were in shear, 


the strength of the joint was the shear strength of 
the solder used. Hence he suggested changing the 
title of the paper by altering the words “ soft- 
soldered joints ” to read “‘ soft-soldered butt joints.” 
It was only too well known nowadays that results 
obtained from rapid tensile tests, such as the author 
had carried out, were no criteria of the behaviour, 
nor even of the relative behaviour, ,of materials 
under conditions of loading producing creep. In 
view of the hard and distinctly brittle nature 
of the surface-alloying compounds, was it not 
possible, or even probable, that under prolonged 
load, much below the quick-breaking load of the 
joint, the soft, ductile solder would fail rather than 
the hard layer of compound? If such was the 
case, the general conclusion that solders producing 
these alloy layers were undesirable, would be 
invalid. 

Mr. R. G. Harper thought that Mr. Chadwick's 
test emphasised a type of failure which was very 
common in practice. For example, vibration, which 
was a frequent cause of joint failure, usually involved 
a repetition of tearing action, and it was possible 
that the use of solders such as the silver-lead alloys 
mentioned in the paper would increase the life of 
the joints which failed under normal conditions, 
It was, however, in joints exposed to temperatures 
in excess of 100 deg. C. that the silver-lead alloys 
showed to the greatest advantage. Moreover, these 
alloys could be applied with practically the same 
ease as the ordinary soft solders.. The next speaker, 
Mr. E. J. Daniels, thought that the results obtained 
were entirely governed by the type of test carried 
out, and in this, Dr. R. Genders, who next took 
up the discussion, agréed. The latter stated that 
what Mr, Chadwick was carrying out was, in reality, 
a slow notched-bar test, and this was why his 
results did not agree with those obtained on the 
solder in massive form. 

In a brief reply, Mr. Chadwick said that the 
whole of the discussion had turned on the two 
methods of testing, namely, the shearing type and 
the tearing-apart type. The ordinary shear type 
of test had been thoroughly investigated, and t 
paper had been devoted to the study of the older 








type. Mr. Harper had said that the lead-base 





alloys were quite as easy to use as the tin-base 
alloys, and in this he absolutely agreed. He had 
had no difficulty at all in using them. 

At this stage of the proceedings the president 
adjourned the meeting until 10 a.m. on the following 
day, Thursday, March 10. 


(7'o be continued.) 








THE ENERGY BALANCE SHEET 
OF THE GAS ENGINE. 


By F. W. Lancuzstzn, LL.D., F.R.S. 


(Continued from page 188) 


The Intrinsic Change of Volume.—The subject of 
the intrinsic expansion or contraction of the charge 
as due to the act of combustion was broached in the 
first article of the present series ; we are now in a 
position to treat this more fully. In the first place, 
a few examples may be given, also the method of 
calculating the intrinsic change for a gas of known 
composition of which the analysis is given. 

When hydrogen combines with oxygen to form 
water, two volumes of hydrogen combine with one 
volume of oxygen to form two volumes of water 
vapour, thus there is a contraction of one volume, 
equal to half the volume of the hydrogen present. 
This may be formally set out.as follows :— 


Vols. Vols. 
2H, ... 4 | ; 
O.- 2 j 2H,0 4 
6 4 


and, 6 — 4 = 2, that is to say, for 4 volumes of 
hydrogen entering into combination the contraction 
is 2 volumes, or as above stated, the contraction is 
equal to half the original volume of the hydrogen. 
This is not strictly true, because water vapour does 
not behave as a perfect gas—to be precise, one would 
need to consult steam tables ; but in view of the 
fact that the intrinsic change of volume is commonly 
ignored, it is clearly unnecessary to be fastidious. 

In dealing with a gas, the analysis of which is 
given, it is convenient to consider each constituent 
individually and apply the factors so ascertained. 
For the present purpose there is no need to represent 
the molecule in the notation—we may regard that as 
pedantry ; thus, in the example given above, we 
write :-— 


Vols. Vols. 
em hepa tite? .. forms H,O... 2 
3 2 


The result is the same. Similarly, in the combustion 
of carbon monoxide CO to form the dioxide CO, we 
write :— 

Vols. 


9 


Vols. 
co 


oO forms CQg,... 


o | bo 


» 
— 


The contraction is 3 — 2 = 1 volume, or again the 
contraction is represented by half the original 
volume of the gas burnt. 

The contraction factor will now be determined for 
the other inflammable constituents of town gas and 
fuel gas, as commonly met with. 





16 
n inerease in intrinsie volume 


“8 
No intrinsic change. 
ual to the whole 


Methane. ; | Ethane 
Vols. Vols. | outs > Vols. 
CH. 2 CO» 2 | ‘aHe 1 [2002 | 4 
20 2 = 40 4 
20 2 | { gHi0.. 4 30 | {3H,d 6 
6 6 10 
No intrinsic change. An Laos eee ws Me ne I 
a volume 
ethane present. 
Ethylene. | Butyléne (Tetralene). 
Vols. Vols. | = om Vols. 
CoH, CaHg 2 } 8 
pei Jj 
40 |\so' 8 bad 
20 ‘ }. {on Deo. 6 | 40 4 | 4H, 8 
| 








of the butylene present. 
It will be observed that simple elementary gases 
count as one volume, whereas compound gases 


count as two. 
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Summarising, using minus sign for contraction and 
plus sign for expansion :-— 


Hydrogen ._ Minus half volume of 
gas present. 

Carbon monoxide ... CO ; eo 0 ” 

Methane , .. CH . No allowance. 

Ethylene . CoHy... » on 

Ethane O,H, ... Plus half volume of 
ethane present. 

Butylene C,H, ... Plus volume equal to 


that of butylene. 


It is to be observed that in the case of the hydro- 
carbons the intrinsic change of volume depends 
implicitly upon the hydrogen present, thus— 

2+ n+ 


Vols. Vols. 
\_ | 
| 
2 


Calan 2 
Intrinsic change on two volumes of hydrocarbon 


Py 2n an 
gas (C,H,,) burnt (expansion reckoned +-) is :— 


co, 
H,O 


m 


2 


wely 2 


m m 
te 





2n +m 


Qn 4 y's, = 
m n 2 
m m—a4 
i? oe mee) Be: 
Or, for 1 volume, ©,H,, intrinsic change = ma 


vols. = . 
This expression shows both that n plays no 
part in the intrinsic change, which depends upon H 
alone, and that the following relations hold :— 
Intrinsic change 

in terms o 
Volume of Gas. 
drogen, C,H, (also acetylene) ... . 
(Methane), C,H, (also ethy!l- 


Examples. 


Hy 
‘ C ‘ 


ene)... 
C,H, Ethane, C,H, (also propy!- 


Hy 

ene... ; 
H, C,H, Propane, C,H, (also butyl- 

ene) . + I 
H,, CgH,, Butane be +l 
Hyg CyH,, Pentane nes + 2 


In general, the analysis of town gas as given does 
not specify the hydrocarbon content in detail, other 
than methane (“ marsh gas’) OH,, which usually 
constitutes from about 15 per cent. to 20 per cent. 
The other hydrocarbons which, in the aggregate 
do not exceed 3 per cent. or thereabouts, are lumped 
together as “* C,,H,,.”’ These probably include some 
ethylene which gives rise to no intrinsic change, 
also ethane, and butylene in some proportion, with 
other relatively heavy hydrocarbons which give rise 
to a volumetric increase. As the whole proportion 
of these ingredients is so small, it will be sufficiently 
accurate if we take ethane as a guide and allow half 
the volume of C,H,, present as the measure of the 
plus change, i.e., expansion. 

The following is a typical example of town gas 
(Edinburgh, 1937) : 


| Per cent. | 


} Intrinsic 
(vol.). | Change of Vol. 

} | 
Hydrogen , 50-0 j —25-0 
Carbon monoxide (CO) 20-0 | —10-0 
Methane , (CHa) . 16-0 - 
Hydrocarbons . (CyHy) | 2-4 + 22 
Carbon dioxide (COs)... 4-0 — 
Nitrogen 7-5 
Oxygen (trace) } 0-1 - 

| 100-0 33-8 


Thus the contraction is slightly in oneess of pe 
third of the initial volume of gas forming part of 


emerges if we consider the range of 


the mixture. 


Again, this time Manchester (1937) gas :— 


Hydrogen 
Carbon monoxide 
Methane r 


Hydrocarbons 
Carbon dioxide 
Nitrogen . 


Oxygen 














Per cent Intrinsic 
(Vol). —_ | Change of Vol. 
Hp) o-o *“ —22-5 
(CO) 12-0 — 6-0 
(CHa) . 2-0 | + 
(Cam) 2-5 + 1-2 
(COg) 5-4 = 
(Ne) 12-5 —_ 
(O») 0-6 j on 
100-0 F —— 








Tn this example, the contraction is somewhat less 
than one-third of the initial volumie of the gas form- 


ing part of the mixture. In general, for town gas 
the figure may, for most purposes, be assumed as 
one-third, or perhaps 30 per cent. 

In terms of the whole charge the contraction 
evidently depends upon the mixture strength, that 
is to say, the proportion of gas present. If this be 
1/nth of the total, the contraction will be 1/3n of 
the initial volume (on the one-third basis), or 0-3/n 
on the 30 per cent. basis. In Table III, on the 
opposite page, values of intrinsic contraction are 
given for various mixture strengths expressed as 
percentages of total volume (not the Fig. 6. 
same as ratio of gas to air), based on 
the expression 0-3/n. 

The figures reached in Table III are 
about 30 per cent. higher than given in 
Clerk’s The Gas, Petrol, and Oil Engine. 
This is accounted for by the fact that 
the analysis on which Clerk based his 
computation was that of Manchester gas 
(real coal gas) of very early date, as de- 
termined by Bunsenand Roscoe. In this 
analysis hydrogen and CO together only 
amount to 52 per cent. of the total, 
whereas in the two examples given 
above, on which Table III is based, 
the mean value is 64 per cent. 

A typical analysis of Dowson (suction) 
producer gas is given in Table IV. 

From this it would appear that the 
contraction is less in the case of Dowson 
gas than for average town gas, but 
appearances are deceptive. Dowson 
gas contains so great a proportion of 
inert gases that its calorific value per 
cubic foot is only about 135 B.Th.U. 
against town gas, say, 470, and, obvi- 
ously, it is the relation between the con- 
traction and the calorific value that is 
the true criterion. Taking this as basis, 
the comparative figure is 0-18 x 
470/135 = 0-63, double that given for 
town gas above. The same result 





mixture strength available (see Table V). 
Thus, comparing this with Table ITI, 


take a rather extreme figure, say, 10 per cent., as the 
contraction factor. Then, if the peak pressure 
without contraction be taken as 300 Ib. per square 
inch, with temperature 1,510 deg. absolute, as shown 
in the figure, the effect of the contraction will be to 
bring the pressure down to 270 without affecting the 
temperature. 

Now, as the expansion takes place, we shall have 
to take a lower value for the theoretical efficiency 
as concerns the rendering of the heat apparent, the 
relative difference being in the relation of the ordi- 








it is seen that the contraction in the 








Volume.—It has been stated that since an intrinsic 
change of volume will affect the resulting pressure 
just as though a certain amount of heat had been 
added or subtracted, it might be thought possible 
to regard it merely as affecting the available heat. 
This is not so ; a change in the relations of tempera- 
ture and pressure is introduced which may have a 
profound influence. 

Referring to Fig. 16, which is a logarithmic 
plotting giving conjugate graphs of pressure and 
temperature (the latter dotted), the effect of a con- 


"| traction is to drop the peak pressure without affect- 


ing the peak temperature. The drop in the pressure 
(measured from true zero) is proportional to the 





contraction, For the purpose of illustration, we may 








Taking Account of the Effect of Intrinsic Change of 
































case of Dowson gas is double that of (sac) mea 
ordinary town gas. In neither case is », = 12-7 ps = 81-5 pp = 28-4 ty = 820 ty = 1,510 
its influence to be regarded as negligible. #2 = 1! Pe = 300 By Es 4m e = Re te = 846 
Fig.17. a ig. 18. 
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300 — 121 ~ 179 
and so far as the heat apparent is concerned, provided 
that the heat-latent is abstracted* (we suppose it 
absorbed by the jacket), the theoretical efficiency 
149 


will be :— 
vs\y—1 
(1- (3) ) * a6 

But here we meet with a difficulty. The temperature 
under these conditions continues to follow the 
dotted graph as though there had been no contrac- 
tion, and so the energy “ spilt ” in the exhaust will 
remain as before; but the diagram area, Fig. 17, 


has been reduced, and the equivalent heat must 
be accounted for. To maintain the condition “of 


* As previously i Do simulate the “ai 
cycle *’ of theory, A ea constant. P 
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adiabatic expansion we should have to suppose this 
extra heat rejected’ m some way.| Basing the dis- 
cussion on the hypothesis of specific heat = constant 
(we are not now concerned with jacket losses), the 
extra heat would, in part, remain in the charge and 
so result in an increase in the exhaust release tem- 
perature and the expansion graph must rise as the 
expansion proceeds, resulting in a lower value of 
gamma. 

When the expansion graph rises in this manner 
not only is there a greater discharge of heat through 
the exhaust, but some of the heat appears as area 
given back to the diagram. It is when this “ re- 
funded ” area plus the mechanical equivalent of the 








= _ Taste III. 
| ln = | 
Air to gas | Proportion Contraction Or, 
(Equiv. Ratio).| of Charge = O-3/n. per cent. 
(by Volume) 
6:8 1/7 0-0430 4-3 
7:3 | 1/8 0-0375 3-75 
8:1 1/9 0-0333 3-33 
ae | 1/10 0-0300 3-00 
10:1 1/11 0-0273 2-73 
11:1 1/12 0-0250 2-50 
2:1 | 1/18 0-0230 2-30 
| | 
TABLE I\. 
a! Per cent. Intrinsic 
(Vol.). Change of Vol. 
Hydrogen < (Ho) 16 -3 
Carbon monoxide (CO) .. 20 10 
Methane (CHg) ..| 1-2 
Inert gases 2-8 
100-0 —18 
Taser \ 

Air to gas, | poanpatinn of Contraction Or 
(Approximate - seathnns oe cereal 
Equiv. Ratio).| Totel Chere: = 0-18/n. Per cent. 

a : i a hentai 
Kqual 1/2 (max. 0-09 9-0 
str h) 

1-5: 1 1/2-5 (abt. 0-072 7-2 

optimum) | | 

2-0; 1 1/3 0-06 6-0 

2-5: 1 | 1/8-6 | 0-051 5-1 

3-0: 1 1/4 (weakest) 0-045 4-5 

Taser VI. 
- ear as ee 
! Basis 1 litre Stroke Volume, approximately 
61 cub. in. 
As Heat Diagram 
(Exhaust) “ Refund ” sum Rat o. 
= ft.-Ib. = ft.-Ib. 
— wosilbiieas all 
1-400 j 0-0 0-0 = 0-0 —- 
(datum). | 
1-375 | 19-8 7-0 =26-8 
1-370 24-1 8-5 =32-6 — 
1-365 28-7 ‘| 10-0 =38-7 = 
1-360 | 32-8 - 12-5 =45-3 27-6 
per cent. 
1-355 | 38-0 14-5 =52:5 | — 


added heat passing out in the exhaust (the sum of 
the two) is equal to the original lost area (Fig. 17) 
that the heat balance is restored. 

In order to ascertain this condition a number of 
values of have been taken, ranging down- 
wards from 1-4 and calculations made of the sepa- 
rate energy quantities in foot-pounds per litre cyl- 
inder (stroke) volume, the results being given im 
Table VI and plotted in Fig. 18. For the assumed 
contraction, namely, 10 per cent. on the yolume of 
the mixture, the gamma value at which the energy 
balance is re-established is approximately 1-36, 
against 1-4 without contraction. This is as given 
in Figs. 16 and 17 by a chain line, the corre- 
sponding release temperature being 845 and pressure 
30-25 Ib. per square inch, absolute. The pro- 
portion of the total contraction loss restored to the 
diagram is, for this example, about 28 per cent. of the 
lost area; the remaining 72 per cent. passes away 
with the exhaust and is lost, 

When the question of heat-latent is taken into 
account, the problem is a trifle more complex. = It 





will be restored to the diagram and 80 per cent. will 
be lost. 

The extent of the initial reduction in power (before 
the partial restoration) is very much greater than 
might be supposed “from the contraction factor as 
expressed, thus, for a 10 per cent. factor, as assumed 
in the example given, the loss is not in the relation 
of the 10 per cent. fall of pressure as, for example, 
270/300, but the compression graph has to be taken 
into account and the ratio in this case will be 149/179, 
and the difference (= 30) expressed as a percentage 
on the higher figure is 17 per cent. The fact that 
only about oné-fourth of this is recoverable means 
that the net loss is about 13 per cent. of the indicated 
power as recorded. Fortunately, a contraction factor 
of 10 per cent. is greater than usually met with. In 
the case of a coal-gas mixture, it is in the region of 
4 per cent., but still the loss of indicated power can- 
not be much less than 5 per cent., and in the case of 
producer gas it may well be over 10 per cent. It is 
certainly not legitimate to regard this as of no con- 
sequence. 

In view of what follows, it is important to note 
that contraction can only account for a very limited 
reduction in the gamma value, and if in an actual 


‘| diagram the expansion curve shows a marked differ- 


ence—a gamma value much below that anticipated 
(approaching more nearly the isothermal)—it will be 
decisive evidence of some factor, additional to the 
mere change in specific heat, as necessary to account 
for the phenomenon of suppressed heat; it will, in 
brief, become necessary to admit the doctrine of 
Nachbrennen or “‘ after-burning ” in some shape or 
form as a physical reality. 

In view of the fact that these terms have been 
used in the past to include all heat not made mani- 
fest in temperature increase, the writer has adopted 
the term energy-dormant to denote the energy or 
heat which is only developed during, or after, the 
expansion stroke. The old term “ after-burning,” 
thus defined, ineludes both heat-latent and energy- 
dormant. 

The area of the “‘ strip between the two expan- 
sion graphs, with and without contraction, as given 
by calculation, in this case represents a loss to the 
diagram (per litre) of 45 ft.-lb., showing approxi- 
mate agreement with 1 = 1-360in Table VI. 

(T'o be continued.) 


THE DEUTSCHE LUETHANSA SEA- 
PLANE CATAPULT MOTORSHIP 
** FRIESENLAND.”’ 


Tue development of the | seaplane-tender service 
maintained by the Deutsche Lufthansa A.-G. in 
connection with the German air-mail route across the 
South Atlantic, was briefly outlined by way of preface 
to the description of the catapult-ship Ostmark, on 
page 109 of our 144th volume (1937), To explain 
the purpose of the latest addition to the Deutsche 
Lufthansa fleet, the motorship--Friesenland, it is 
sufficient, ‘therefore, to state that she is designed to 
engage in the same duty of safeguarding the passage 
of the seaplanes over the 1,660 miles of open water 
between Africa and South America. Like the Ostmark, 
the Friesenland has been constructed by Messrs. 
Howaldtswerke A.-G., Kiel. Normally, she will lie at 
anchor, serving as a floating wireless telegraphy and 
meteorological station, but her relatively high speed of 
16 knots will enable her to proceed quickly to the aid 
of a seaplane in need of assistance. The equipment for 
hoisting in and launching seaplanes is similar to that 
of the Ostmark, although generally on a larger scale, 
and the increased size of the new ship has enabled 
more extensive repair facilities to be provided. 

The profile shown in Fig. 1, and the deck plans in 
Figs. 2 to 8, on Plate XVIT, compared with the arrange- 
ment of the Ostmark, show a number of important 
differences, the details of which can be further studied 
in the illustrations, Figs. 17 to 20, on 330. The 
crane and turntables for handling the seaplanes are 
shown in Figs. 9 to 13, on Plate XVII, and Figs. 14, 15 
and 16, on page 222, respectively. ‘The overall length 
of the Friesenland is 140-55 m. (461 ft.), with a beam 
of 16-5 m. (54-13 ft.) and a draught of 6 m. (19-67 
ft.). at a displacement of 6,813 metric tons. The raking 
stem and square stern shown in the profile resemble 
those of the Ostmark, but the upper deck, which’ is 
flush, is cut away on the starboard quarter to accommo- 
date the crane. The seaplanes are launched over the 
etern, instead of over the bow as in the earlier vessel, 
enabling the officers’ quarters, funnel and masts to be 








appears that the relative heat loss is greater, that 
is to say, as an average figure only about 20 per cent. 





more conveniently and normally arta forward 
of amidships. This method of handling has the addi- 





tional advantage that a seaplane lifted from the 
wpting|mes, ay vhish i hes, / led,”” can; be placed 
at once upon the launching rails’ without having to be | 
turned on its own axis. 

The hull is subdivided by six oil-tight and water- 
tight bulkheads extending up to the main deck, in 
addition to the collision bulkhead, which is carried 
to the upper deck. A double bottom extends over the 
whole length, but over that portion of the middle body 
in which the fuel-oil tanks are situated in the wings, 
i.¢., between frames 40 and 99, the double bottom is 
worked only between the two longitudinal bulkheads 
forming the inner boundaries of the oil tanks. The 
frame spacing is 700 mm. over the greater part of the 
length, but is reduced to 600 mm. in the fore and aft 
peaks, which are used as trimming tanks. The deep 
tank abaft of the collision bulkhead, extending up to the 
lower deck, contains 110 tons of fresh water for washing 
purposes, and a further supply of fresh water is carried 
in a double-bottom tank amidships, separated by a 
cofferdam from the adjacent fuel-oil tanks. The 
oil tanks number eleven and, except for the water 
tank above-mentioned, occupy the whole of the space 
between the after engine-room bulkhead and the oil- 
tight bulkhead at frame 40, up to the lower deck, 
their total capacity being 2,625 cub. m., or approxi- 
mately 2,350 metric tons of oil. Forward of the engine- 
room is a hold. 

The lower deck, from the steering-gear compartment 
forward to the engine casing, is used for various stores. 
Against the engine casing are two tanks, one being a 
service tank for fuel oil and the other a settling tank 
for the lubricating oil. Workshops are arranged 
abreast of the casing on both sides of the ship, with 

i access on the port side to the top platform of 
the engines and also to the refrigerating machinery 
room, which is on the same side. A grating is also 
provided across the casing to provide communication 
between the two workshops. The space on the star- 
board side, corresponding to the refrigerating plant 
on the port side, is fitted up as wash places for petty 
officers and men engaged in the workshops. Forward 
of the casing are provision rooms and @ seamen’s 
common-room on the starboard side, and on the port 
side, cold chambers for meat, vegetables, and other 
omy stores, with two spare cabins. In the bows, 

yond the fore-hatch, is the potato store.’ The chain- 
locker is constructed inside the fore-peak tank. 

The most prominent feature at the after end of the 
main deck is the crane, of which a detailed description 
will follow; In general design it differs considerably 
from that of the Ostmark, and can be lowered below 
the upper-deck level to allow a clear e when 
launching seaplanes. Fuel for the seaplanes is stored 
in ten horizontal cylindrical tanks disposed athwartshi 
on the main deck in two groups of five, each 
having a capacity of 25,000 litres. ‘The tank room is 
self-contained and is equipped with special fire 
extinguishing appliances. A the tank room, on 
the starboard side, is a compartment containing two 
sets of motor-driven transfer pumps for filling the 
seaplanes’ tanks. The carpenter’s workshop is also 
on the starboard side abaft of the pump room, Forward 
of the tank room is a large open workshop or well 
21 m. (68-9 ft.) long and 9-5 m. (31-2 ft.) in width, 
for overhauling the seaplanes, which are lowered into 
it on an inclined slipway, 10 m. in length, and protected 
against the weather by a hood built out from the after 
end of the superstructure, illustrated in Fig. 20, on 
page 330. Covered workshops and stores are arranged 
on both sides of the well, as shown in the deck plan, 
Fig. 6. A compartment on the starboard side houses 
the gyro-compass. The enclosed spate beneath the 
slipway is utilised for the paint-room, lamp-room and 
various small stores. Except for the boatswain’s stores 
in the bow, and a compressor-room amidships, the re- 
maining space on the main deck is principally devoted to 
accommodation for the petty officers and ratings of the 
ship’s crew and the seaplane personnel. The cabins 
and messrooms for the engineers and the junior flying 
officers are located in the deckhouse, on the upper deck 
level. Above them, on the boat deck, are the cabins 
for the captain, the ship’s officers, and the senior 
flying officers. The galley and the meteorological offices 
are also on this deck. The top deck of the superstructure 
accommodates the wireless operators, w cabins 
adjoin the sending and receiving wireless rooms. 
The whole of the upper deck abaft of the hood is 
devoted to the various runways for accommodating 
and launching the seaplanes, and the turntables for 
handling them, the lay-out of which can be seen from the 
deck plan, Fig. 56, on Plate XVIT, Figs. 14 to 16, on 
page 322, and the illustration. Fig. 18, on page 330, 
showing a machine on the launching cradle. This 
view also’ shows the crane in its ‘housed posi- 
tion, to the right of the motor-boat stowed in chocks 
on the starboard quarter. There ‘are differences 
in detail between this illustration and the plan, the 
former showing only two turntables, on the launching 
track and the slipway respectively, while the drawing 





shows & third, incorporated in ‘the “ siding” on the 
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sturboard side. The third turntable, it is understood, 
was omitted during construction, as planes can be 
readily transferred to this track from the launchway 
by means of the crane, Throughout the hull are- 
welding has been extensively employed, the double 
bottom, decks, transverse and longitudinal bulkheads, 
and shell plating being constructed in this manner. 
The semi-balanced rudder is of streamline form. Four 
boats are carried, these comprieing two large pulli 
lifeboats, and a amall service Seas, carried = 
on the boat deck, and the moter launch, previously 
mentioned, en the upper deck aft. The navigating 
equipment includes echo depth-sounding apparatus, 
wire direction-finder, gyroscopic compass, and a 
searchlight mounted on the top of the wireless house. A 
small portable searchlight is also carried, which can 
be mounted in the motor launch. There are two masts, 
the mainmast being step at the after end of the 
superstructure, with its ‘kstays set up from the 
roof of the hood over the well, thus leaving the deck 
clear to the rails. 

The revolving crane fitted in the Friesenland has been 
constructed by Messrs. Kam A.-G,, Hamburg, 
who supplied the crane for the Ostmark, but the position 
in. which it is placed, in close conjunction with the 
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launching runway, has necessitated a different design 
to avoid interference. As is shown in the arrangement 
drawings, Figs. 9 to 13, on Plate X VII, and in the views 
reproduced in Figs. 17 and 19, on page 330, the crane 
consists of a central post in the form of a truncated cone 
revolving on a roller path carried on the main deck, 
and supporting a hinged frame to which the heel of the 
jib is attached by a horizontal pin. The revolvi 
post is continued down to the lower deck as an inve 
cone with a footstep bearing at its apex. The frame 
is hinged at its lower end, which straddles the base of 
the cone, and is held in the vertical position by hori- 
zontal locking bolts at approximately mid-height, 
which secure it to the top of the cone. The jib can 
then be luffed and lowered about its heel bearing in the 
usual manner. To house the crane in the seagoing 
ition or to permit a seaplane to be launched, the 
fib is topped up and locked against the spring buffers 
shown in Fig. 9, the seouring bolts are withdrawn 
from the top of the cone, and the luffing tackle can then 
be used to lower the jib and frame together to the deck. 
In plan, the jib is of triangular form, the hoisting 
motors and cable drum being attached to a baseplate 
forming the base of the triangle. Two motors are 
provided, both driving the same drum through clutches 
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and gearing ; a 50-h.p. motor, running at 1,000 r.p.m.- 
being used for hoisting a load, which can be accom- 
plished at a maximum hook speed of 12 m. per minute, 
and an 8-h.p. motor, of the same normal revolutions, 
giving a light-hook speed of 180 m. per minute. The 
luffing motor, also of 50 h.p. and running at 1,000 r.p.n.. 
is contained within the cable drum, which it drives, and 
is mounted horizontally on the back of the central 
column, revolving with it. The slewing motion, as 
in the Ostmark’s crane, is imparted by two vertical- 
spindle 30-h.p. motors, making 1,000 r.p.m., mounted 
on either side of the column and geared to pinions 
which engage with a circular rack to give a full 360 deg. 
sweep, a complete revolution taking one minute. The 
maximum radius of the jib is 16 m,. and the minimum 
radius 6 m., the gear providing for a full luffing move- 
ment between these limits in two minutes. The rate« 
working load at any radius is 15 metric tons, but, as 
stated above, the launching apparatus is designed 
to deal with seaplanes weighing up to 18 tons, and 
the crane has been given sufficient capacity to handle 
these, the test load being 20 metric tons. The motors 
are all operated on direct current at 220 volts, and 
are fitted with Ward-Leonard control. 
(To be. continued.) 
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SWING-HAMMER GYPSUM PULVERISER. 


MESSRS. BRITISH JEFFREY-DIAMOND, LIMITED, ENGINEERS. 


WAKEFIELD. 
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SWING-HAMMER GYPSUM 
PULVERISER. 


Autruoucn the swing-hammer pulveriser has been 
used fairly extensively for breaking down gypsum rock 
to approximately 1}-in. cube, it is only recently that 
it has been applied, and with complete success, to the 
reduction of the rock to a powder such that 60 per 
cent. to 70 per cent. will pass through a 100-mesh 
British Standard screen. An example of this applica- 
tion, the second to be made, is shown in Figs, 1 and 
2 on this page, the first illustration showing the 








machine as erected in the works of the manufacturers, 
Messrs. British Jeffrey-Diamond, Limited, Stennard 
Works, Wakefield, while in the second it is shown 
in position in the plaster-board and um -cement 
factory of Messrs. Gyproc Products, Limited, Shieldhall, 
Glasgow, the firm having previously installed a similar 
machine at their Rochester plant. 

The rotor of the machine is 36 in. in diameter by 
36 in. in length. The capacity is 12 tons of gypsum 
per hour, the material being reduced to ‘the — 
of fineness already stated in one operation. The 
construction of the casing will be best seen in Fig. 1, 


which shows the front. The lower part is a combina- 
tion of mild-steel plating and cast-iron, the upper 
part being wholly of the latter material. It is under- 
stood, of course, that the casing is protected internally, 
being lined throughout with renewable liners of chrome- 
alloy white iron. An internal hinged breaker plate is 
adjusted by the screws seen near the centre. At 
the rear the upper part of the casing is extended, as 
will be clear from Fig. 2, to form a trap for the auto- 
matic interception of tramp iron and other extraneous 
material without stopping the machine. 

The rotor sha ft is carried in external pedestal bearings 
and is of nickel steel. The discs are keyed to the shaft, 
the end ones being flanged to form a seal with the 
casing sides and to protect the nuts of the hammer 
pins, the latter being threaded through the discs. The 
whole assembly is carefully balanced. The hammers 
have four working faces and can be readily turned or 
renewed when necessary. Wear on them is compen- 
sated for by adjustment of the breaker plate, an 
operation which may be carried out while the machine 
is running and enables a uniform product to be main- 
tained, Screen bars of a type minimising choking are 
fitted to allow a rapid release of the crushed material. 
The machine is driven by a slip-ring motor of 90 h.p., 
which is direct-coupled to the rotor shaft through the 
flexible coupling seen to the left of Fig. 1. A balance 
wheel is fitted on the right-hand end of the shaft. It 
will be recognised from this illustration that the 
bearing pedestals, which are fitted with fins, are cooled 
externally by fans mounted on the rotor shaft, this 
atrangement being particularly serviceable on the 
machine in question, as the material to be crushed is 
fed into it at a temperature of about 200 deg. F., it 


| having been previously passed through a rotary dryer 


in order to remove all moisture. The bearings are 
provided with continuous lubrication. Combined 
drain and storage tanks are fitted below the pedestal 
level, and from these a plunger pump driven from 
the rotor shaft delivers oil to a feed tank above the 
pedestal, a filter being provided in the circuit. The 
oil gravitates from the feed tank to the bearings 
through sight-feed lubricators of the needle-valve type. 
The working oil level in the bearings is adjustable and 
is maintained at the desired height by weirs fitted in 
the oil-return pipes to the drain tank. It may be 
mentioned that the main plant contractors, to whom 
Messrs. British Jeffrey-Diamond supplied the crushers, 
were Messrs. Ernest Newell and Company, Limited, 
Misterton, near Doncaster. 








LETTERS TO THE EDITOR. 





A METHOD OF ANALYSIS FOR 
TRIALS ON ENGINEERING PLANT. 
To THE Eprror oF ENGINEERING, 
Srr,—Although Mr. Bellamy in his letter in your 


| issue of March 11, page 264, ante, does not question 


the accuracy of my analysis, he makes a few observa- 
tions which call for a reply, and “ ventures to oppose ”’ 
the result of an analysis in which he has not found an 
error. 

I agree, and have stated, that F.H.P. is an important 
item, but this is no argument for including it in an 
energy balance sheet. Estimations of I.H.P., F.H.P., 
and mechanical efficiency should certainly be made and 
given prominence (with reservations as to their 
accuracy) in a full report on an engine trial. TI agree, 
also, that “‘ the indicator diagram will always remain 


.|an invaluable medium,” but in view of the statement 


quoted from the proceedings of t.1e Internal Combustion 
Engine Group of the Institutivn of Mechanical Engi- 
néers, indicator diagrams from certain engines ought 
to be regarded, at present, as a means of qualitative 
rather than of quantative comparison. Yet even if an 
indicator could be designed to give the exact I.H.P 
of an engine it would not alter the fact that the heat 
equivalent of I.H.P. or F.H.P. should not be included 
as @ separate item in energy balance sheets, This is 
no mere matter of opinion, nor is it my “ suggested 
balance sheet.” It is a result of rigorous analysis. 
Mr, Bellamy states that, ‘‘ In the recognised method 
of heat balance, everything is included as specified 
by Mr. Walshaw’s method, with the addition of the 
heat equivalent of F.H.P.” Quite so, but is he aware 
of the fact that by including the heat equivalent of 
F.H.P. as a separate item he is accounting twice for 
the parts j and k of the heat due to piston friction ? 
That is an incorrect and, to my mind, objectionable 
practice—a practice forbidden in properly audited 
accounts. It is true that the parts (a + 6 +g + w) 
of the heat equivalent of F.H.P,, are included in the 
item Heat to Surrounding Air, and this, [ maintain, 
is where they rightly belong in a balance sheet, for 
these four parts do actually flow into the surrounding 
air stream, and, together with n, make up the whole 





of the heat flowing to the surrounding air. This 
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latter quantity. the “ difference"’ term of balance 
sheet. A (if the heat in unburnt fuel P has been esti- 
mated and included in the Heat to Exhaust) and 
is surely * 
“balance of heat account, radiation, and other un- 
measured losses,” the exact thermodynamic signi- 
ficance of which has remained something of a mystery 
as regards flow of energy, though my analysis shows 
it to be simply [n —(j + &)], @ quantity which is 
unreal as regards energy flow from an engine. 

Mr. Bellamy also suggests that the heat equivalent 
of F.H.P. has been “ swallowed up” in the “ differ- 
ence” term of balance sheet A. This is not so, for 
part j is not within that item ; j is already within, and 
is inseparable from, the heat carried away by the 
jacket water. Neither is the minor quantity & within 
the “ difference ” term of balance sheet A. Therefore, 
the heat equivalent of F.H.P., which is comprised of 
(j+k+a+6+ 9+ w), cannot be taken out of the 
Heat Lost to Surrounding Air or “ difference ”’ term, 
for the simple reason that two of the parts are not in 
it to be taken. If Mr. Bellamy and other engineers 
continue to use either of the “ well-established ” 
balance sheets B and C, they must realise, in the 


|movement. P should be influenced by both the above- 


| mentioned classes of disturbances, and the author | 


himself does not seem to be satisfied with this type of 


more explanatory’ than the vague term | installation (“ giving the water every chance to settle | 


down before entering the test bend, did not endow 
| the coefficient with the desired uniformity ”). For this 
| reason the writer would like to suggest that the trend 
| of the curve in Fig. 9 for curvature ratios between 2 
jand 4 may be determined by a few additional test 
|points for “normal” installations. The present 
points L and P do not seem to be cofiduégive.to the 
establishment of a discharge-coeffitient curve for the 
lower . 

Professor Addison compares. pipe- bend meter 
with the Venturi méter. In view of the above remarks, 
even taking the precaution of determining three well- 
spaced points for the discharge coefficient, this com- 
parison has to be taken with a great reserve. The 
application of the bend-type meter seems to be further 
limited by the. fact that velocities below 4 ft. per 
second may fot result in reliable measurements and 
also by the comparatively small differential heads 
obtainable, which are only of the order of 12 in. to 
24 in. wg. for maximum velocities. 








light of the analysis given, that because they account| For measurement of fluid flow ovér ranges of 1 to 10 
twice for parts j and k they are inviting a “ difference ” | and more, the Venturi meter and the thin orifice plate 


term to turn out negative, which is clearly an impossi- | are still unsufpassed. 


The latest development of the 


bility in a correct energy balance sheet, for more | short Venturi tube especially, which fas a total length 


. . | 
energy cannot be delivered than is received. Mr. | 


Bellamy could no doubt add a correct “ apologetic | 
note "’ to the “ well-established ” balance sheet when | 
the “ difference ” term turns out negative, but such a | 
note as, “ The heat account at 25 per cent. full load is 
obviously faulty. This has arisen from the inter- 
ference of other engines in the test bay which has given 
faulty record of both volume and temperature of 
cooling water,” is unacceptable and even absurd. 

If. when an oil engine of 825 B.H.P. is tested at | 
25 per cent. full load, a negative “ difference ”’ term is | 
so little understood that it produces the above note in | 
the Bulletin of a reputable British firm, then I am | 
sure that Mr. Bellamy will agree that not only should | 
the ‘ well-established *’ (incorrect) balance sheets B| 
and © be discarded in favour of the correct. balance | 
sheet A, but also the method of analysis, which he | 
will appreciate is perfectly general in its application | 
to every kind of energy transformer, ought to be 
accepted as one which puts the analysis of such plant 
on a more logical and rational basis and obviates 
the possibility of erroneous items appearing on energy | 


halance sheets. 
Yours faithfully, 
4. C. Watsnaw. 
The Northampton Polytechnic, | 
London, E.C.1. 


March 15, 1938. 
| 


USE OF PIPE BENDS | 
AS FLOW METERS 


To tue Eprror or ENGIneerrne. 


THE 





Sir,—The writer has studied with a great deal of 
interest the valuable contribution by Professor H. 
Addison on the measurement of fluid flow by means of 
ipe bends in your issue of March 4, page 227, ante. 
-rofessor Addison has not only determined the dis- 
charge coefficient of this particular device, but has 
also investigated very carefully the influence of the 
installation and of the approach conditions on the 
discharge coefficient. The author finds that the more 
“ confused and turbulent "’ the water is before entering 
the bend, the better the constancy of the discharge 
coefficient over a wide measuring range. As, evident 
from “ confused” and “ turbulent,” this state does 
not refer to the condition of turbulent flow as. dis- 
tinguished from laminar flow, but is related to certain 
disturbances and irregularities in the flow conditions 
in the approach. The high velocities for which the 
bend type meter is only suitable in any case will ensure 
a state of fully developed turbulent flow. 

From the extensive investigations of Professor 
Addison, it is possible to distinguish two classes of 
disturbances resulting in con‘uged flow: firstly, 
approach conditions which influence the velocity 
profile across the pipe section in a plane coinciding with 
the pipe axis, and secondly, approach conditions 
whieh lead to helical or swirling movements of the 
tluid filaments. 

The curve shown in Fig, 9, page 229, ante, repre- 
senting, in the writer's opinion, normal conditions, 
is very informative regarding the influence of the 
above-mentioned disturbances, Points of particular 
interest in this diagram are |, P, Qand M. Referring 
to Fig. 4 L. this shows an arrangement in which the 
velocity distribution is considerably influenced due to 
the contraction of the water jet entering the pipe from 
the tank. Points Q and M (see also Fig. 4 Q and M) 
are considerably above the normal curve, and the 
writer assumes this to be a typical effect of a helical 








diameters, should give a furthe- 
impetus to a still Wider application of this type of 
meter. The writer unde: of course, that Professor 
Addision did not suggest the bend -type meter to 
replace the Venturi or orifice meter. 

In conclusion, the writer hopes that the author 
may give some further information on the bend-type 
meter, particularly as its susceptibility to 
changes in the velocity distribution. 

Yours faithfully, 
F. V. A. Encuru. 


of about two pi 


\bbey-road, 
Park Royal, London. 
March 15, 1938. 








EMERGENCY EXITS FOR AIR-RAID 
SHELTERS. 


A NEw method of converting existing cellars into 
air-raid shelters was demonstrated at St. Martin’s 
Library, Westminster, on Friday, March 18. A demon- 
stration shelter has been constructed under. the auspices 
of the Westminster City Council, of which the novel 
feature is the provision of a special grating to take the 
place of the usual pavement light. Apart from forming 
a gas seal, the ting constitutes an eme cy exit, 
and it is “ has where it is pe the 
remaining pavement lights should be sealed gp, ‘The 
grating is of German origin, and is being ely 
used in that country, but the British rights for its 
manufacture have been secured by Mésars. Solent 
Engineering Company, Limited, Bush House, Aldwych, 
W.C.2. The grating seats in a frame which is*grouted 
in flush with the pavement, and is provided with a 
stepped gutter of @ttline in plan. The 
grating rests in a recess in the frame, and is of box- 
girder form. It is provided with a continuous welded 
and riveted grill, whith forms a very strong but light 
component, the staves passing right through the frame 
and giving flexibility as well as strength. Normally, 
when the grating is in , it forms a substitute 
for the usual pavement light of the “ee | type, a 
to render the i f, a i in t 
form of an tnvented thalow youd is introduced below 
the grating, the edges of the bell passing into the gutter 
provided in the ftame, It is only necessary to ensure 
that this gutter is filled with water to secure aneffective 
gas lock, The bell would be normally stored in the 
light shaft. It is ptovided with an internal hook for 
the attachment of a chain, and an external projection 
which interlocks with the gral so that both the 
bell and grating can be “in position from the 
inside in an emergency and completely prevent 
unauthorised entry. All the components are of high- 
grade steel, heavily galvanised, and where necessary are 
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LABOUR NOTES. 


In the latest issue of the Trade Report of the United 
Patternmakers’ Association, Mr, Findlay, the general 
j} secretary of the organisation, states that the number 
}of members requiring work is less than it was a 
month earlier. The reduction, he adds, is no more 
than nine, but, he goes on to say, it is nevertheless 
“ satisfactory as indicating a step in the right direc- 
tion.” “ Another gratifying feature of our Monthly 


mb 4 ge ” he } inues, “the influx of new 


| 
} 


means a net increase of 
101, as 28 members have died, resigned, or been 
excluded. A continuance of the good work being done 
should soon bring us within measurable distance of our 
1924 figures, and another year of progress equal to 
1937 should carry us over the 12,000 mark.” Accord 
i the latest. returns, the total membership is 
11,391. The number of unemployed members is 240. 





The Ministry of Labour states that the number o/ 
Wage earners now covered by collective agreements 
which provide for annual holidays with pay is about 
3,000,000, or roughly twice as many as there were -a 
year ago. The total does not include salaried em 
ployees and workers on standing wages who are 
allowed holidays with pay, nor wage earners employed 
by firms which, though not parties to collective agree 
ments, grant holidays with pay. 





An agreement on the subject of holidays with pay. 
to which the coalowners and the men’s unions in the 
North Staffordshire coalfield have become parties. 
contains the unusual clause that only members of the 
unions are to enjoy the concession. The holiday 
payment, which is described as an “ attendance 
bonus,” depends on a prescribed number of attend- 
ances. On completion of a full year’s attendances. 
married men, widowers and householders will receive 
60s.; single workers, 21 years and over, 30s.; and 
single workers under 21, 20s. Proportionate amounts 
will be paid to workers who have not completed the 
twelve months’ qualifying period. 





Speaking at a luncheon held in London, last week, 
to celebrate the coming of of the National Indus- 
trial Alliance, Mr. George Hicks, M.P., said that the 
Alliance had encouraged the employment of concilia- 








surfaced with bitumen, so that they will last indefi- 
nitely without maintenance or repair. The grating | 
and bell are so light in weight that they can be easily 
handled even by an elderly woman. The opening is 
of sufficient size to let the heaviest individuals pass 





through, and in the case of deep shafts, rungs would 
be provided at the corners to assist ascent, One of 
the most important features of the arrangement is | 
that as there are no wedges, gaskets or other accurately- | 
fitting components, neither settlément nor change of | 
alignment can interfere with the seal, except in extreme | 
cases, In the case of structural damage to buildings, | 
the material rarely accumulates close to the wall, so 
that even in this case the opening is likely to remain 
free. The grating is capable of sustaining a load of 
10 tons. The seal is free to relieve the rise in pressure | 
which occurs when a shelter is occupied. 








tory machinery during a period which had been the 
most troubled in the economic history of this country. 
As a trade-union leader, he realised fully the harm done 
by strikes and lock-outs. Properly organised em 
so ’ associations were a good for both 
employers and employed, ard it was cult to see 
how the economic life of the country could be carried on 
without them and without trade unions. Collective 
bargaining now covéted almost the whole of industry, 
with the exception of domestic service, and machinery 
to carry it on was essential to democracy. If they 
tried to crush it, as in the countries of dictatorship. 
they would get chaos. If ordered life was to be 
achieved there must be more and more democracy in 
industrial and politica] relationships. 


The difference between the employers and the unions 

in the road tfansport for goods industry, which 
threatened at one time to lead to a stoppage, was 
adjusted at a of the National Joint Concilia- 
tion Board. An official comimunication issued at the 
close of the meeting was in the following terms: 
“ The settlement not only adjusts the wages question. 
but also’ provides for the reference to a sub-committee 
of important of the accumulative week. 
Any of nce the sub-committee is 
unable to settle will be remitted to the independent 
chairman (Sir Richard Redmayne), whose decision 
thereon will be accepted as fi Moreover, a much 
clearer position has been established in the road 
transport industry as the three national employers’ 
organisations have to recommend to their 
respective members acceptance of the decisions of the 
board as now amended, and the adherence of the four 
trade unions has also been assured. This is regarded as 
a.most satisfactory achievement for the principle of 
collective bargaining. The settlement provides that for 
the interim period—that is to say, until the rates are 
fixed by the new boart, ahder, the. Bill shortly to be 
introduced by the ;Government; implementing the 
findings of the Baillie Committee—and_ without 
prejudice to subsequent adjustments, the rates of pay 
laid down by the National Joint Conciliation Board 
shall be increased by 3s. a week for adults and 2s. a 
week for youths, daily rates to be adjusted propor- 
tionately.” 5 

Suggestions with the object of ending demarcation 
difficulties are offered in a circular which has been 
sent to affiliated unions by Sir Walter Citrine, general 
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secretary of the Trades Union Congress. He proposes 
(1) That each affiliated union shall agree not to initiate 
recruitment activities in any industrial concern in 
which it has no members, if another affiliated union 
(catering for the same grade or grades of workers) 
has already succeeded in securing and maintaining 
membership. (2) That consideration shall-be given to 
the advisability of forming joint committees, nationally 
and locally, of unions who are in competition, to discuss 
lines of demarcation. The T.U.C. General Council, 
the circular goes on to say, are prepared to offer the 
services of a representative as a neutral chairman 
where such committees are set up. The waste of time 
and money involved in unregulated competition is 
declared to be not only disheartening to active trade 
unionists, but cheapens Trade Unionism in the eyes 
of non-unionists and provides an inlet for company 
unionism. 

The Ministry of Labour Gazette states that among 
persons, between the ages of 16 and 64, insured under 
the general scheme of unemployment insurance (inelud- 
ing the special schemes for the banking and insurance 
industries), the percentage unemployed in Great 
Britain and Northern Ireland at February 14 was 
13-2, as compared with 13-3 at January 17. Among 
persons within the agricultural scheme, the percentages 
were 8-4 at February 14, and 9-0 at January 17. For 
the two schemes combined, the percentage for Feb- 
ruary 14 was 13-0, as compared with 13-1 for January 
17. On a comparable basis, there was an inerease at 
February 14, as compared with February 22, 1937, of 
about 1-6 in the percentage unemployed among 
persons within the general scheme, and of about 3-6 
among persons within the agricultural scheme. For 
the two schemes combined the percentage rose by 
about 1-7 between these two dates. 


At February 14, there were 1,404,912 persons on the 
registers of employment exchanges in Great Britain, 
who were out of a situation. This was 13,783 less 
than at January 17. Ona comparable basis there was 
an increase of about 20,000, as compared with Feb- 
ruary 22, 1937. ‘There were registered as unemployed 
in Great Britain, 335,084 persons who were on short 
time or otherwise temporarily suspended from work. 
This was 10,050, less than at January 17. On a com- 
parable basis there was an increase of about 183,000, 
as compared with February 22, 1937. Of persons who 
normally seek a livelihood by means of jobs of short 
duration there were, on the registers in Great Britain, 
70,425 persons. This was 6,647 more than at January 
17. On a comparable basis, there was an increase of 
about 7,000, as compared with February 22, 1937. 


The total of 1,810,421 persons on the registers at 
February 14 ineluded 1,034,324 with claims admitted 
for insurance benefit, 557,708 with applications auth- 
orised for unemployment allowances, 52,459 with 
applications for benefit or allowances under considera- 
tion, and 165,930 of whom 42,319 were under 16 years 
of age. 

In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages, reported to have come into operation in 
February, resulted in an increase estimated at 109,0001. 
in the weekly full-time wages of about 1,233,000 work- 
people, and in a decrease of 550]. in those of over 
42,000.workpeople. The principal groups of work- 
people affected by increases in rates of wages were 
building-trade operatives in England, Wales and 
Northern Ireland ; workpeople employed in. the ship- 
building and ship-repairing industry ; coal. miners in 
Northumberland, Leicestershire, Nottinghamshire, 
South Derbyshire, Cannock Chase, Warwickshire and 
Scotland ; _workers employed in steel-melting shops 
and iron and steel rolling mills in various districts ; 
tinplate makers in South Wales, Monmouthshire and 
Gloucestershire ; skilled craftsmen employed in heating, 
ventilating and.domestic engineering in England and 
Wales ;, and.journeymen employed by electrical con- 
tractors in. England, Wales and Northern Ireland. The 
decreases. affected mainly coal miners in North Derby- 
shire. The changes so far reported in the two com- 
pleted months of 1938 are estimated to have resulted 
in. a net.increase of 191,0001..per week in the full-time 
rates of wages of over 1,960,000 workpeople, and in a 
net. decrease of 501. in those of about 1,500 workpeople. 





The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
February, was 78. In addition, 17 disputes which 
started before February were still. in progress at the 
beginning, of that month. The number of workpeople 
involved in these 95 disputes, including workpeople 
threwn out of work at the establishments where the 


duration of the disputes in February is estimated at 
about 133,000-working days. 


An editorial note in the March issue of The Record, 
the organ of the Transport and General Workers’ 
Union, says that “all sections of the Trade Union 
Movement resent the attempt that.is being made by 
certain people to form a new ‘ union’ for passenger- 
carrying workers.” The failure of the attempt is not 
regarded by the writer as surprising. ‘‘ Action,” he 
says, “‘that seeks to break the ranks of organised 
workers is treachery. The new ‘ union’ is«a failure ; 
the common sense of the organised passenger-earrying 
workers has determined that. They have made it 
quite clear that they are not prepared to throw away 
the benefits of constructive organisation, serap all the 
negotiating machinery that has been built up by years 
of effort, jeopardise all that has been won—their own 
future into the bargain—merely to give a measure of 
satisfaction to would-be ‘leaders’ whose policy has 
been roundly condemned by the democratically- 
elected representatives of this organisation.” 


The following note appears in the February issue 
of the Bulletin of the New York State Department of 
Labour :—** A new employee was fatally burned when 
he fell into some hot material in the bottom of a tank. 
The suction line in the bottom of a tank 10 ft. long, 
6 ft. wide and 6 ft. deep * plugged up’ when about 
7 in. of material were left in the tank. A ladder was 
placed inside the tank for the workman and,.after he 
had cleaned the line he was coming out of the tank 
when he touched an electrode, and the shock caused 
him to fall off the ladder and into the hot material. 
He died four days later as a result of the severe burns. 
The electrode projects down from-the top of the tank, 
so that when the material contacts it, a red light— 
which is on a nearby wall—indicates that the tank is 
full. In this instance, the electrode carried 110 
volts.” “The workman,” the Bulletin says, “‘ was 
supposed to turn off the electricity before entering the 
tank. He did not do so.” 


Figures published by the Czechoslovak National 
Statistical. Office show that the overtime worked in 
the first six months of 1937 was more than double the 
amount worked in the corresponding period of 1936. 
The number of hours of overtime authorised during 
the first six months of 1937 for industry as a. whole was 
638.000. The industries chiefly concerned were the 
metal industry and the textile industry. 


The organ of the German Labour Front, the Deutsche 
Arbeitskorrespondenz, recently published an interesting 
article on the subject of holidays with pay. A summary 
of the contribution given in Industrial and Labour 
Information states that about 90 per cent. of German 
collective organisations provide for a minimum holiday 
of six working days in the year. The waiting period 
which .entitles a worker to holidays, which was_pre- 
viously one to two: years, has in most cases been 
reduced to six months. The beginning of the holiday 
is not confined to any. fixed day. In fixing the. scale 
of holidays, up to a maximum. of 18 days, account is 
taken not only of length of service in the undertaking, 
which is the determining factor in many undertakings, 
but. also of age and length of service in the occupation. 
Young workers are given a holiday of 10 days to 18 
days as a general rule. Home workers, are given a 
basic holiday of six: working days ; domestic servants, 
in accordance with. rules laid down by the Labour 
Trustee, are given.one week to two weeks’ holiday, 
while seasonal. workers, and more particularly workers 
in the building, industry, obtain a holiday through the 
system of.holiday stamps. Steps have been taken to 
ensure that every. worker actually takes the holiday 
to which: he. is-entitled, and the measures_in. question 
are enforced through the National-Socialist society, 
“ Strength through Joy.” 


In the course of a preliminary report on social ques- 
tions, the Second Chamber of the Netherlands States- 
General expressed the opinion that legislation on annual 
holidays with pay would contribute to a reduction of 
unemployment. The Minister of Social Affairs said 
that he could not give a favourable response to the 
request for legislation on the subject, in view of the 
legal possibilities which already existed, for enforcing 
regulations fixed by collective agreements, industry: by 
industry. 





The organisations of employers and workers in the 
Rotterdam metal industry have adopted a scheme of 
annual holidays with pay. The agreement provides 
that the workers shall be given one week’s holiday a 
year, the holiday to be taken, if possible, during the 





disputes occurred, was about 31.000, and the aggregate 


school holidays. 


NOTES ON NEW BOOKS. 

The exposition of mathematics in simple straight- 
forward language appears to suggest almost. a gon- 
tradiction in terms; but, for students in India and 
elsewhere who undertake the study of the higher 
branches of this subject in what is, to them,.a.foreign 
language, the need for a text book expressed in the 
most direct terms is obvious. In A, Text Book of the 
Differential Calculus (published by Messrs. W. Heffer 
and Sons, Limited, of Cambridge, at 10s. net) Messrs. 
8. Mitra and G. K. Dutt, bearing in mind icularly 
the requirements of the universities of India, have 
gone far towards the attainment of the ideal-of simple 
and clear presentation, such as should be equally 
appreciated by students.in this country. They intro- 
duce their subject with a lucid diseussion on variables, 
bounds and limits, and pass on to deal with the basic 
ideas of continuity and infinitesimals on which the 
whole fabric of the calculus is built up, Although 
the book is mainly concerned. with functions of real 
variables, some explanatory notes on complex variables 
have been included in this introductory section so 
that the meaning of the symbol “i” in hyperbolic 
functions may be understood. At each stage of the 
subsequent treatment of differentiation, maxima ,and 
minima, implicit functions, and change of variables 
the ground is well prepared for the student by suitable 
explanation and, in this respect, the consideration given 
to the properties of infinite series should greatly. help 
him to.appreciate Taylor’s and Maclaurin’s theorems 
and their value. The final chapters show geometrical 
applications of the principles of the differential calculus 
and necessitate some tentative réfereneces to integrals. 
For the engineering student who requires_a thorough 
knowledge of the differential calculus and its methods, 
this convenient and well-prepared volume should prove 
most helpful. _\ 

As is to be expected, the Jahrbuch der Lilienthal- 
Gesellschaft fir Luftfahrtforschung contains an instruc- 
tive account of research into the general question of 
flying. Some of the contributions for 1936 deal with 
specialised fields of interest, such as the illumination 
and ventilation of the machines, and the use of the 
compasses employed for navigational purposes. Various 
aspects of the problem of oversea flying are also 
examined, with special reference to the Atlantic Ocean. 
Many. students of aerodynamics will, no doubt, welcome 
the discussions on the flow of air in the slip-stream: by 
Messrs: F. Weinig and I. Lotz. Of more particular value 
to. engineers and‘ designers of aircraft is ‘the account-of 
the experimental work undertaken by Mr. E. Schapitz, 
on the strength of thin cylinders under specified types/of 
loading. —The same may be said of the papers’ by 
Messrs. F’. Bollenrath and K. Matthaes, dealing with the 
testing of materials and the corrosion of light metals, and 
this work should be of service to the manufacturers of the 
materials in question. Bearing in mind the needs of such 
readers, attention may be drawn to the concise summary 
of recent advances made in the use of rolled sections of 
aluminium alloys by’ Mr. P. Brenner, who illustrates 
his remarks with micro-photographic reproductions 
clearly demonstrating the effect of the rolling opera- 
tions on the crystalline structure of the metal. Another 
view of the same subject is to be found in Mr. L. 
Roth’s description of the manufacture of light-metal 
parts-for the main planes and rudders of aircraft. A 
number of papers other than, those referred to above 
are included in the volume, the final section of which 
consists of a general survey of the subject. This 
commendable work of reference is published at a price 
of 10 marks by Verlag R. Oldenbourg, Munich. 


The student of the steam locomotive is well aware 
how varied is the information given under the term 
‘+ principal dimensions,” and how difficult it: has often 
been to obtain parallel data with regard to any two 
locomotive designs. There will therefore be much 
appreciation of British Locomotive Types, issued: by 
Messrs. The Railway Publishing Company, Limited, 
London (price 5s. net), which contains. 113 dimensioned 
diagrams, most of which have appeared in“ The Railway 
Gazette,” illustrating the engines of the four British 
railways. The diagrams are based on official drawings 
and are carried out in a style which gives an excellent 
idea of the appearance of ‘the machines, while the 
figures are not only clear but uniform for all, and 
give all the dimensions that could reasonably’ be 
asked for. Boiler diameters, for instance, are often 
very vague and may refer to any figure, in the case of 
a telescopic barrel, from the outside: of the largest 
ring to the inside of the smallest, but here there is no 
room for doubt. Tractive effort, too, is uniformly 
taken at 85 per cent. of the boiler pressure, ‘which. 
though usual, is not always the case. In addition to 
length of barrel, length between tube plates is given, 
and number and diameter of tubes and flues in addition 
to heating surface. It is obviously difficult in a 
book of this kind to draw the line between the types 
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to be included and those to be omitted, and very 
wisely, the preface is completely silent on this point. 
It must be said, however, that the treatment of the 
four aS by no means uniform, and whereas 
the Southern list includes pre-grouping engines designed 
by Drummond, the Billintons, Adams and even one 
by Stroudley, the London Midland and Scottish is 
severely restricted to present standard types; not one 
Caledonian locomotive, for instance, figuring, although 
over 800 are still in active service. In passing, it 
might be mentioned that in a few of the diagrams of 
three- and four-cylindered engines the dotted inside- 
cylinder centre line appears to be out of place, while 
by a curious slip the drive of the London and North 
Eastern (4 class 2-8-0 is shown to the second instead of 
to the third coupled axle. 





A series of well got-up books in pamphlet form by 
various German specialists has been issued for some 
time past by the Verlag von Wilhelm Knappe, Halle 
(Saale), Germany, dealing with the casting of iron, 
steel and non-ferrous metals. We have received 
Part 20, II, entitled Der Betrieb von Kupol ifen, by 
Dipl. Ing. L. Schmid, which covers the management 
and working of cupolas, and Part 23, entitled Die 
Emaillierung des Gusseisens, by Ing. E. Schiitz, on the 
enamelling of all classes of cast-iron articles. Both are 
very elaborate and are interesting reading. The one 
mentioned first gives a description and analyses of 
various grades of pig-iror used in the manufacture of 
iron castings, describes also the metallic additions and 
fuels, and the chemical and physical reactions that 
take place inside the cupolas, The working of these 
and their supervision, the qualities of the different 
cast-irons destined to meet different mechanical, 
thermal, magnetic and chemical requirements are all 
reviewed in detail. The bibliography contains 177 
references, all, except ten, to German scientists, 
journals and publications. In the book there is a 
mention of ‘“ the best-known brand of English foundry 
pig-iron, Clarence III, large quantities of which were 
shipped to Germany before the war; this English 

ig-iron was imitated by German blast-furnaces using 
joreign ores. Owing to its high percentages of silicon 
and phosphorus—most satisfactory features from the 
casting standpoint—this English pig does not yield a 
cast-iron having high mechanical properties.”” Further, 
in regard to fuel, the book says that ‘“ the English coke 
which German foundries imported during the occupa- 
tion of the Ruhr was by far the greater part of bad 
quality ; its low quality could not be attributed to the 
repeated transhipments which had taken place,” and 
yet we have in this country the British Cast Iron 
Research Association, a most active body of scientists 
and practical men, to whose work we have frequently 
referred, notably in the discovery and production of 
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heat resisting, non-scaling and numerous other types of 
cast-iron, and in regard to the balanced-blast cupola, 
a cupola which, as stated in their sixteenth annual 


report to June 30 last, had been put down to the 
number of 175 installations, while “ 50 installations 
had now been made or were being made overseas.” 
The book on the enamelling of cast-iron states the 
object of the process, gives an historical review, details 
the materials used and how enamelling is carried out. 
Both the theoretical and practical sides of the enamel- 
ling operations are very completely set forth. The 
price of Part 20 is 8-62 marks; that of Part 23, 
6-45 marks, in paper covers. 





Ten years have elapsed since we reviewed the first 
edition of Mr. Alexander Kari’s book on Design of 
Merchant Ships and Cost Estimating, and rather more 
than six years since we dealt at almost equal length 
with the third edition. A fourth edition has now 
been published by Messrs. The Technical Press, 
Limited, 5, Ave Maria-lane, Ludgate Hill, London, 
E.C.4, which may be taken as evidence that the 
market we predicted for the work, as a guide to 
students, has been established. The revision under- 
taken for the present edition, which includes a Part IV 
devoted to passenger ships, and a complete re-writing 
of various chapters in the earlier parts, has removed 
some of the grounds for criticism indicated in our 
reviews of 1928 and 1931, but there is still room for 
improvement (not necessarily involving further ex- 
pansion) before the book can be said to justify its 
very comprehensive title. The index has been ex- 
tended from five pages to seven and a half, but contains 
no reference to welding, nor any mention of the British 
Corporation Rules, or of fire-resisting materials; the 
entry “ fire-extinguishing systems, 227, 228” is typical 
of a number which are hardly warranted by anything 
to be found on the pages cited. The references to 
weights and costs which “‘ could be based on other 
ships ” are still noticeably frequent. Naturally, such 
data would be, and should be, used when available, 
but reiteration of the obvious can be overdone and 
may conceivably irritate a purchaser who has paid 
42s. net for an ostensible treatise on cost estimating. 


It is the practice of German writers on engineering 
matters either to specialise on some particular subject 
or to compile a somewhat elaborate treatise based on 
a very intensive study of the available literature on the 
subject in most languages. The former t of work 
perhaps appeals most to English readers, and an example 
to be commended to them, published by Messrs. Wilh: 
Ernst und Sohn of Berlin, is entitled Ausfithrung von 


Stollenbauten in neuzeitlicher Technik, Winke, fiir die 
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Galleries in accordance with the Most Modern 
Methods). It is by Dipl.-Ing. Karl Wiedemann, and 
it is obvious that this author writes on his subject from 
practical experience, no attempt having been made to 
go beyond this. Steel or cast-iron lined tube tunnels 
are, for instance, not mentioned. In spite of this there 
are few classes of engineer to whom this book would 
not be useful. A particularly interesting feature of 
this is that the author compares the formule he gives 
for such things as rate of progress, and number of shot 
holes required per square metre of face, with figures 
kept on well-known works which have been com- 
pleted. The provision of new tools has brought about 
changes in methods of construction in recent years 
and the fact that the author deals almost entirely with 
construction therefore makes his book particularly 
useful. The price is 11-20 marks in Germany and 
8-40 marks in other countries. 








AUTOGRAPHIC TESTING 
MACHINE. 


(Concluded from page 310.) 


Tue design of the load-measuring spring and the 
method of housing it are illustrated in Figs. 13, 14 
and 15, on this page, and it should be mentioned that 
the object of the design is to avoid any constraint at 
the ends of the spring. For this reason the ends of 
the spring are forked and fitted with a pin, on which 
two ball bearings and one self-aligning roller bearing 
are mounted, as is most clearly shown in Figs. 13 
and 15. When under load the reaction at the ends of 
the spring is transmitted by the pin to the central 
roller bearing, the outer race of which bears against 
the hardened and polished surface of a nut. This 
nut transmits the load to the main side rods of the 
machine, as will be clear from Fig. 2, page 309 ante. 
The arrangements permit the small rotation and axial 
movement of the ends of the spring due to its deflection 
to take place without resistance. The two ball bearings 
near the ends of the pin are of smaller diameter than 
the roller bearing and their object is to take the reaction 
which occurs when the specimen breaks. They are 
adjusted by means of folding wedges, shown in plan 
in Fig. 14 and in section in Fig. 15. ; 

The method of applying the load to the spring and 
of transmitting its deflection to the autographic 
recording gear is illustrated in Figs. 9 and 10. It 
should be explained that the design enables the load 
scale of the record to be varied at will so that even 
for small loads a diagram of reasonable height can be 
obtained. To follow this reference should first be 
made to Fig. 9, from which it will be seen that a form 
of bellcrank lever is pivoted on to the shackle by which 
the load is applied to the spring. The horizontal arm 
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of the bellcrank lever carries a small ball 
bearing, the outer race of which makes con. 
tact with a pin mounted on the spindle, which | 
carries the long Elektron pointer of the auto- | 
graphic gear. The pin is fixed with its axis 
at right angles to the axis of the pointer 
spindle, and is shown in plan in Fig. 10 and 
in elevation on the right in Fig. 13. It will 
be clear that with this arrangement the angular 
movement of the pointer spindle for a given (ose) 
spring deflection will depend upon the dis- 
tance between the axis of the spindle and the point 
of contact of the ball bearing with the pin. This 
distance can be adjusted as required by tilting the 
bellcrank lever, by means of the micrometer shown in 
Figs. 9 and 10, so as to raise or lower the ball bearing 
relatively to the pointer-spindle axis. When the 
desired adjustment has been effected, the bellcrank 
lever can be locked in position by means of the set 
screw and tension bolt shown in Figs. 9 and 10, the 
micrometer screw then being run back out of contact. 
The upper end of the pointer traces out a curve 
on a smoked-glass plate mounted in a holder carried 
on a vertical hollow pillar secured to the bedplate 
casting, the length of the trace being proportional to 
the load. To record the extension of the specimen 
the plate holder is moved vertically on accurately 
machined guides attached to the pillar, as shown in 
Figs. 2 and 3. The holder, the design of which is illus- 
trated in Figs. 16 and 17, runs on rollers some of which 
are mounted on springs, as shown in Fig. 17, to ensure 
good contact with the guides in two vertical planes 
at right angles. The movement of the movable cross- 
head due to the extension of the specimen is transmitted 
on a magnified scale to the plate holder by means of a 
stainless-steel tape 4 in. in width and 0-003 in. in 
thickness. One end of this tape is clamped to the 
bedplate of the machine, as shown in Fig. 2, and the 
tape is passed round. two pulleys on ball bearings, 
one of the pulleys being mounted on a swinging arm 
pivoted to the body of the chuck which is connected 
to the weighing spring, while the other is mounted 
on the end of a rod clamped to the movable crosshead. 
The movement of the latter, multiplied by 2, is thus 
imparted to the tape, which is taken over another pulley 
up the centre of the hollow pillar carrying the auto- 
graphic gear to a differential pulley system mounted 
on the top of the pillar. Details of the differential 
pulleys are illustrated in Figs. 18, 19 and 20, and 
from these it will be seen that the tape is passed 
round and secured to the circumference of the central 
pulley which is 2 in. in diameter. This pulley is 
attached to the bosses of two other pulleys 3 in. in 
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diameter, and two steel 
tapes attached to the 
circumferences of the 3-in. 
pulleys are fastened to 
the plate holder of the 
autographic gear. It will be clear that, with this 
arrangement, the movement of the plate is 14 times 
that of the tape passing up through the pillar, and as 
the movement of this tape is twice that of the movable 
crosshead, the movement of the plate holder is three 
times that of the crosshead. 

The reason that one of the pulleys is mounted on a 
swinging arm, as previously mentioned, is to prevent 
the shock which occurs when a specimen breaks from 
being transmitted to the autographic gear. Details of 
the swinging arm, which is an Elektron casting, and 
the method of attaching it to the chuck body are illus- 
trated in Figs. 11 and 12. From Fig. 12 it will be 
seen that the swinging arm is pulled back against a 
stop by a spring and this spring is sufficiently strong 
to keep the pulley axis stationary while the specimen 
is extending in the ordinary way. When the specimen 
breaks the swinging arm and the pulley mounted on 
it are pulled away from the stop against the action of 
the spring, while the plate holder of the autographic 
gear, owing to its inertia, remains stationary. 

We may conclude our account of this interesting 
machine by referring to a useful accessory which enables 
the load-extension diagrams obtained on it to be 
accurately measured. The unit, details of which are 
illustrated in Figs. 21, 22 and 23, is attached to one of 
the posts a of the autographic gear, and can be swung 
out of the way while a test is in progress by slackening 
two knurled screws b. The stop c ensures that the arm d 
of the measuring apparatus is in the correct position 
before the screws 6 are tightened preparatory to the 
measurement of a record. The load is measured by 
the traverse of the saddle e on the arm d, which is 
curved to a radius equal to that of the recording pointer. 
The saddle, which is mounted on accurate ball bearings, 
carries a telescope f, which is made to follow the dia- 
gram being measured, by moving the saddle along the 
arm. The movement of the saddle is effec by 
means of two steel tapes g, Fig. 23, which are connected 
to two pulleys / operated by a knurled handwheel i. 
Another steel tape k is connected to a wheel / and is 
also clamped at the left-hand end of the arm, its object 
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being to prevent any slip of the saddle. The position 
of the saddle, and consequently the load, is indicated 
by a graduated disc m, which is rotated as the saddle 
moves along the arm, and as the load scale can be 
varied to suit requirements, as explained above, it is. 
necessary to provide a series of these discs to suit 
the different load scales employed. Each of the 
discs, which are readily cdoothenamatii is calibrated 
and e ved to read the correct load in tons against a 
fixed fiducial line n, Fig. 22. The extension is measured 
by the vertical movement of a nut o in the arm on a 
screw p. This screw has four threads per inch and is 
rotated by a handwheel g, engraved with 250 divisions, 
so that the recorded extension, which as already 
explained is three times the actual extension, can be 
measured to 0-001 in. 

To illustrate the use of the measuring unit, reference 
may be made to Fig. 24, in which are reproduced the 
autographic records of two exactly similar specimens 
of Yorkshire iron. The specimens were 9 in. in length 
between the heads and the area of cross section was 
0-0707 sq. in. The larger of the two records was 
obtained at a straining speed of 6 in. per minute, 
the stress at the yield — being 22-1 tons per square 
inch, while the s record was obtained at a 
straining speed of 0-1 in. per minute and the yield point 
stress in this case was 18-5 tons per square inch. In 
measuring the larger record, the telescope would be 
run along the arm and focused on the point z, a reading 
then being taken on the wheel g, Fig. 22. The disc 
wheel m would then be set to zero with the telesco 
focused on this point. The telescope would then 
moved to the point y and the wheel q adjusted until 
the telescope was focused on the yield point z. A 
further reading would then be taken on the wheel q, the 
difference between the first and second readings giving 
the elastic extension of the specimen for the load corre- 
sponding to the point z, this load being read off the dise 
m. Since the area and length of the specimen were 
known, the stress and strain at the peer mw could be 
determined. This operation can be performed at any 
point along the elastic-extension curve z z. 

Although the records re uced in Fig. 24 serve 
to illustrate the class of work for which this machine is 
suitable, we to deal more fully with some 
of the investigations carried out on it at Cambridge 
in a subsequent article. 
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INTERNATIONAL ENGINEERING 
CONGRESS, GLASGOW. 


\ PROGRAMME and time-table of the International 
Engineering Congress, to be held at Glasg»w in con- 
nection with the Empire Exhibition, Scotland, from 
Tuesday, June 21 to Friday, June 24, has now been 


issued. A summary of this is given below. 
Tuesday, June 21. Morning.—Technical session, 
held in the Conference Hall of the Exhibition. Follow- 


ing an opening address by the President, Lord Weir, 
P.C., G.C.B., a series of 15 addresses will be delivered 
by leading British and foreign engineers, dealing with 
various branches of engineering. The Congress will 
sit in three simultaneous sesssions for the addresses. 
1 fternoon.—The Exhibition will be visited. Hvening. 
President's dinner to official delegates. Reception in 
the City Chambers, Glasgow, by invitation of the Lord 
Provost and Corporation of Glasgow. 

Wednesday, June 22. Morning.—The technical 
session will be concluded in the Conference Hall of the 
Exhibition, the Congress again sitting in three simul- 
taneous sessions. Afternoon.—Visits will be paid to 
Messrs. Albion Motors, Limited ; Messrs. John Brown 
and Company, Limited ; Messrs. Wm. Beardmore and 
Company, Limited ; Messrs. Blackie and Son, Limited ; 
The Clydes Mill Power Station of the Clyde Valley 
Electrical Power Company; Messrs. Wm. Dixon, 
Limited ; Messrs. Harland and Wolff, Limited ; the St. 
Rollox locomotive works of the London Midland and 
Scottish Railway Company; Messrs. Mavor and 
Coulson, Limited; Messrs. Yarrow and Company, 
Limited; and the Clyde Navigation Trust (Glasgow 
Harbour). 

Thursday, June 23.—All-day excursions have been 
arranged, comprising a steamer trip down the River 
Clyde to Arran; @ motor-coach trip up Loch Lomond 
to Crianlarich and Lochearnhead, returning through 
the Trossachs; a visit to the works of the Galloway 
Water Power Company; and a motor-coach trip 
through the Carron Valley to Alloa, visiting the works 
of Messrs. The Harland Engineering Company, Limited, 
and Messrs. Patons and Baldwins, Limited. 

Friday, June 24. Morning.—Visits to Messrs. 
Babcock and Wilcox, Limited; Messrs. Colvilles, 
Limited; the Glasgow Corporation Electric Power 
Station, Dalmarnock ; the Cowlairs locomotive works 
of the London and North Eastern Railway Company ; 
Messrs. North British Locomotive Company, Limited ; 
and Messrs. G. and J. Weir, Limited, Afternoon.— 
Visits to Messrs. Barclay, Curle and Company, Limited ; 
Messrs. John Brown and Company, Limited ; Messrs. 
Blackie and Son, Limited ; the Clyde Navigation Trust 
(Glasgow Harbour); the Yoker Power Station of the 


Clyde Valley Electrical | oor Company; Messrs. 
Fairfield Shipbuilding and Engineering Company; 
Limited; Messrs. Harland and Wolff, Limited ; 
Messrs. Singer Manufacturing Company, Limited ; 


Messrs. James Templeton and Company, Limited ; 
Messrs. Thermotank, Limited; Messrs. G. and J, 
Weir, Limited; and Messrs. Yarrow and Company ; 
Limited. 
been arranged to works in Edmburgh and district, 
including Messrs. Bruce Peebles and Company, Limited ; 
Messrs. James Bertram and Son, Limited; and 
Messrs. Bruntons (Musselburgh), Limited ; to works in 
Kilmarnock and district, including Messrs. Glenfield 
and Kennedy, Limited ; Messrs. Andrew Barclay, Sons 
ind Company, Limited ; and Messrs. India Tyre and 
Rubber Company, Limited, Inchinnan ; and to works 
in Paisley and district, including the Paisley Corpora- 
tion Gas Works; Messrs. Thomas White and Sons, 
Limited ; Messrs. John Lang and Sons, Limited; and 
the Scottish Industrial Estates. Hvening, at 8 p.m.— 
Reception and Conversazione in the Exhibition, by 
invitation of the President and Council of the Institution 
of Engineers and Shipbuilders in Scotland. 








PERSONAL. 


Messrs. Tue Scorr Insunatep Wire Company, 
Lamrrep, whose destinies have been controlled since 
1922 by Mr. A. J. Norman, now have their new factory, 
Queensland Works, Westmoreland-road, Queensbury, 
London, N.W.9, in. full production. Mr. G. F. Gilling- 
ham, who until recently was on the staff of The B - 
caster, has now joined the executive staff of the firm. 

Messrs. Sonway Pumrs, Limrrep, 68, Victoria- 
street, London, S.W.1, have now acquired a further 
tactory, having a floor space of 48,000 sq. ft., at North- 
fleet, Kent. In the last four years the company has 
twive doubled its factory accommodation 

Dn. W. A. Macrartane has been appointed senior 
research chemist of the London Midland and Scottish 
Railway. 

Mr. Lesiie Teaner, B.Sc., M.Iner. C.E., has removed 
hist offices from 16, Vietoria-street, to Coastal Chambers, 
Buekingham Palace-road, Westminster, London, 8.W.1. 

Mr. A. L. Harvey, A.M.Insr.C.E., has been appoimted 
assistant engineer to Mr. R. F. Hindmarsh. chief engineer 
of the Tyne Improvement Commission, 





Alternatively, All-Day Group Visits have | 


BOOKS RECEIVED. 


Jahrbuch der Brennkrafttechnischen Gesellschaft E.V. 
1937. Halle (Saale): Wilhelm Knapp. [Price 5-85 
marks outside Germany.] 

Transactions of the Institution of Water 
Volume XLII. 1937. Edited by A. T. 
Bristol : St. Stephen’s Bristol Press, Limited. 

Medical Research Council. Industrial Health Research 
Board. Report No. 82. The Machine and the Worker. 
i Study of Machine-Feeding Processes. By 8. Wyatt 
and N. J. Lanepon (assisted by F. G. L. Srocx). 


neers. 
OBBS. 


London: H.M. Stationery Office. [Price 9d. net.] 

Tafeln tiber Abkihlungsvorgange einfacher Kérper. By 
Hans BacuManyn. Berlin: Julius Springer. [Price 
4-80 marks.] 

United States Geological Survey. Bulletin No. 880-D 
The Eska Creek Coal Deposits, Matanuska Valley, 
llaska. By Ratrn Tuck. [Price 35 cents.] Bulletin 
No. 895-A. Geophysical Abstracts 88. January to 
March, 1937. Compiled by W. Ayvazociov. [Price 
10 cents.) Washington: Superintendent of Docu- 
ments. 


Lehrbuch der mechanischen Technologie der Maschinen- 


baustoffe. Eighth edition. By Prorzssor Dret.-Inc. 
HERMANN MEYER. Leipzig: Dr. Max Jinecke. 
(Price 5-40 marks.} 

University of Illinois. Engineering Experiment Station. 


Bulletin No. 299. Solution of Electrical Networks by 
Successive Approximations. By L. L. Smrrn. Urbana, 
Ill., U.S.A.: Engineering Experiment Station, 
University of Illinois. [Price 45 cents.] 


Fundamentals of Machine Design. By PRoressors 
C. A. Norman, E. 8. Aur, and I. F. Zarossxy. 
New York: The Macmillan Company. London: 


Macmillan and Company, Limited. [Price 18s. net.] 

‘nited States Geological Survey. Water-Supply Paper 

No. 778. | Geology and Ground-Water Resources of 

Webb County, Texas. By J.T. LonspaLe and J. R. 

Day. [Price 30 cents.] Le par = A Paper No. 796-C. 
t 


~ 


Flood in La Catiada Valley, California, January 1, 
1934. By H. C. Troxert and J. Q. PErerson. 
[Price 20 cents.) Water-Supply Paper No. 797. 


Selected Bibliography on Erosion and Silt Movement. 
By G. R. WitxiraMs and others. [Price 15 cents.] 
Water-Supply Paper No. 804. Surface Water Supply 
of the United States, 1936. Part 4. St. Lawrence River 
Basin. [Price 25 cents.) Water-Supply Paper No. 
808. Surface Water Supply of the United States, 1936. 
Part 8. Western Gulf of Mexico Basins. [Price 
35 cents.] Ney Wt Paper No. 809. Surface 
Water Supply of the United States, 1936. Part 9. 
Colorado River Basin. [Price 30 cents.) Water-Supply 
Paper No. 812. Surface Water Supply of the United 
States, 1936. Part 12. Pacific Slope Basine in Washing- 
ton and Upper Columbia River Basins. [Price 25 cents. 
Water-Supply Paper No. 813. Surface Water Supply of 
the United States, 1936. Part 13. Snake River Basin. 
[Price 35 cents.] Washington: Superintendent of 
Documents. 

British Standards Institution. 
1938. British Standard Specifications for Extenders 
for Paints. Asbestine. Barytes. Blanc Fixe. Silica. 
[Price 38. 6d. net.] Nos. 331, 332-1938. Driers for 
Paints. Paste Driers. Liquid Driers. [Price 2s. net.] 
No. 370-1938. Venetian Red for Paints. [Price 2s. net.} 
No. 776-1938. Materials for Use in the Manufacture of 
Magnesium Oxychloride Flooring Compositions. [Price 
2s. net.) No. 783-1938. Japanese and/or Korean 
Sardine Oil (Pale). [Price 2s. net.] London: Offices 
of the Institution, Publications Department, 28, Vic- 
toria-street, Westminster, 8.W.1. 

Notes on Cement and Reinforced Concrete. Second edition, 
revised and enlarged. London: Sir W. C. Leng and 
Company (Sneffield Telegraph), Limited. [ Price 
7a. 6d. net.) 

The Water Engineer's Handbook and Directory, 1938. 
The Water Engineer's Vade Mecum with a Compre- 
hensive Guide to the Water Undertakings of the British 
Empire, Catchment Boards and Drainage Authorities of 
Great Britain. London : ** Water and Water Engineer- 
ing "’ Offices. [Price 8s. 6d. net.) 

United States Bureau of Mines. Bulletin No. 401. Pro- 
perties of Typical Crude Oils from Fields of the Eastern 
Hemisphere. By A. J. Knarmer and E. C. LANE. 
[Price 20 cents.| Bulletin No, 408. Quarry Accidents 
in the United States During the Calendar Year 1935. 


Nos. 255, 260, 281, 301- 





By W. W. Apams and Virer1a FE. Wrenn. [Price 
10 events.) Washington: Superintendent of Docu- 
ments, 








Locomotive Freep Warter.—A book, constituting a 
practical guide to the application of modern water- 
treatment processes to the specialised préblems of 
locomotive-boiler feed water, has recently been published 
by Messrs. Alfloc, Limited, Bush House, Aldwych, 
Londen, W.C.2, an associated company of Messrs. 
imperial Chemical Industries, Limited. The volume 
deals mainly with methods for the removal of impurities 
in natural water supplies by “external” treatment, 
employing the lime-soda— sodium aluminate process, and 
by the “ wayside "’ treatment utilising the partial 
precipitation or deferred reaction methods. The way- 
side treatment may be used for relatively small volumes 
cf water in isolated positions, or soft waters of the moor- 
land type. The method chosen depends on the type of 
water to be treated. Full details of each process ie 
given in the volume, and photographs and lay-out 
jagrams of plant are reproduced. In addition to the 
main problem of seale formation, corrosion and priming 
are dealt with in their relation to correct water treatment. 
A descriptive list of the various water-treatment chemicals 
recommended and brief directions regarding their use, 








are included, 





TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica 
tion to the Department at the above address, quoting 
the reference numbers given. 

Portable Air Compressor, petroi-driven, of a capacity 
of not less than 105 cub. ft. per minute, together with 
tools and accessories such as jack hammer drills, drill 
steels, pick hammer, pneumatic spade and bits. Union 
Tender and Supplies Board, Pretoria; April 28. (T. 
19,361 /38,) 

Steel Wire Ropes, galvanised, for marine purposes and 
black, fer cranes, &c. South African Railways and 
Harbours, Johannesburg; April 11. (T. 19,371/38.) 

Hand Carts, 35, light, covered, and 29 open, with animal - 


drawn vehicle-type wheels, 19-in. rims, fitted with 
neumatic tyres. Union Tender and Supplies Board, 
retoria ; April 28. (T. 19,372/38.) 


Abattoir Plant, for the treatment and/or disposal of 
waste (stomach contents) and capable of disposing of 
500 cub, ft. of waste per day with a maximum rate 
of 30 cub, ft. per 15 minutes. Municipality of Benoui, 
South Africa ; April 11. (T. 19,374/38.) 

Water Meters. Indian Stores Department, 
May 2. (T.Y. 19,488/38.) 

Diesel Marine Engines, two, high-speed, four-cycle. 
Ports and Lighthouses Administration, Alexandria, 
Egypt; April 16. (T.Y. 19,456/38.) 

Steel Wire, 30 tons, 2 mm. in diameter, for power 
presses. Egyptian Ministry of Finance, State Domains 
Administration, Cairo; April 23, (T. 19,512/38.) 

Overhead Electric Travelling Crane, 20-ton capacity, 
complete with motor, for the road-motor workshops at 
Langlaagte. South Africa Railways and Harbours, 
Johannesburg ; April 25. (T. 19,507/38.) 

Copper Wire, enamelled. Indian Stores Department, 
Simla ; April 26. (T.Y. 19,669/38.) 


Simla ; 








NOTES FROM THE NORTH. 
Grascow, Wednesday. 


Scottish Steel Trade.—In the Scottish steel trade the 
tone is rather quieter, particularly in the case of light 
materials. On the other hand, there is no slackening 
in the demand for heavy qualities of steel and plant is 
running to capacity. New business is still very scarce, 
and the tonnage being placed is considerably less than 
the current production, and although orders on hand 
ensure steady running of plant for some months, the 
forward position is not at all satisfactory. Very few 
shipbuilding contracts have been booked recently and 
unless there is a decided improvement in this direction 
in the near future, a quiet spell is not improbable. In 
the black-steel sheet trade. a much quieter tone prevails, 
and the scarcity of new business is most pronounced. 
The demands of consumers are much less. urgent of late 
owing to a certain amount. of dullness which has come 
over general trade, caused in some measure by the inter- 
national situation. Prices remain steady and are as 
follows :—Boiler plates, 111. 18%. per ton ; ship plates, 
111. 8s. per ton ; sections, 11. 0s. 6d. per ton ; medium 
plates, 131. per ton ; black-steel sheets, No. 24 gauge, in 
minimum 4-ton lots, 15/. 15s. per ton; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
181. 10s, per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—There has been no change im 
the state of the malleable-iron trade of the West of 
Seotland since last week, and makers are all suffering 
from a lack of demand. The orders on hand are just 
managing to keep plant running. The re-rollers of steel 
bars are also experiencing very similar conditions and 
in some cases the day-to-day demand has not been suffi- 
cient to ensure continuous working, and the number ot 
shifts has been reduced. Prices are unchanged and are 
as follows :—Crown bars, 13/. 5s, per ton for home 
delivery or export ; re-rolled steel bars, 111, 18s. per ton 
for home delivery, and 111. 15s. per ton for export ; and 
No. 3 bars, 121. 15s. per ton, and No. 4 bars, 131. 58. per 
ton, both for home delivery. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the past two weeks. 
ending Saturdays, March 12 and 19, and for the corre- 
sponding weeks of last year, were as under :— 

Week ending Corresponding 
March 12. week last year. 


Tons. ons. 
Overseas 217 191 
Coast wise 365 
Totals 217 556 
Week ending 
March 19. 
Overseas &5 75 
Coast wise 35 425 
Totals 120 500 
Scottish Pig-Iron Trade.—-In the Scottish pig-iron 


trade the current output is being well taken up, but con 
sumers do not require to keep pressing for deliveries @s 
the general demand is somewhat easier. Steel makers, 


having heavy commitments, keep specifying with the 
utmost regularity, but consumers. of foundry qualities 
are very quiet and orders from them are not large in 
volume. The 


following are at market quotations : 
—Hematite, 6l. 13s. per ton, and basic iron, 5l. 7s. 6d. 
per ton, both delivered at the steel works; and foundry 
iron, No. 1, 6. 0s. 6d. per ton, and No. 3, 5/. 188. per ton ; 
beth on trucks at makers’ yards. 




















MARCH 25, 1938.] 





NOTES FROM THE SOUTH-WEST. 
CaxkpirF; Wednesday. 


Welsh Coal Trade.—-News of the signing of a new trade 
agreer i was received with great interest 
on the* | Steam-coal market last week. It was 
reported that the coal import quota would be increased 
urider the new affangement, but in view of the fact that 
the Italian coal monopoly have already completed their 
programme of purchases over 1938 it did not seem 
likely that exports this year would be greatly benefited. 
Sales, however, should show a substantial improve- 
ment for 1939. For this year the Italians have placed 
orders for about 900,000 tons of large steam 
coals and for about 500,000 tons of anthracite descrip- 
tions. “French buyers are still showing great reluct- 
ance to enter into heavy forward commitments at present 
prices which they regard.as too high. One nch 
unporter placed an order for a cargo of Belgian coal 
during the week, which it was explained was in the 
nature of a trial lot. It is understood that Belgian 
suppliers have made offers for the French National 
Railways business at prices about 5s. per ton below 
those for Welsh coals. In addition, German and Polish 
coals were offered for this order at very favourable 
values. ‘The allocation of thig business is therefore, 
awaited with interest. Due to the heavy de- 


liveries still bemg made under s contracts the 
amount of best large coal on offer limited and 
as business is not very easy to negotiate sellers are 
holding for full late prices. Inferior kinds, how- 


ever, were in ample supply to meet eurrent needs, but a 
steady tone was maintained. The popular washed s' 

and dry sized kinds could be seeured without much 
difficulty, but supplies were still far from excessive and 
values were well upheld. Cokes were quieter, but 
quotations were unchanged. Patent fuel and pitwood 
were quietly steady. 


Tron and Steel Trade.—A fair activity was again dis- 


played by the iron and steel and les of South 
Wales and Monmouthshire last week. New business 
continued to mature slowly but most producers held 


sufficient orders under past heavy bookings to ensure 
regular working for a considerable time to come. 








NOTES FROM SOUTH YORKSHIRE. 


SuHerrietp, Wednesday. 


Iron and Steel.—Though there is not the rush of 
business of a few months ago, most steel and engineering 
works are operating satisfactorily. The demand for most 
classes of products has become stabilised, and indus- 
trialists appear to be in a position to plan the future 
with more certainty. Bigger supplies of steel are avail- 
able, but the position is not likely to be so favourable 


to be speeded up. All the big steel-producing firms are 
operating to capacity. There is a full demand for basic 
steel, while requirements of acid-carbon and alloy steels 
are well up to recent standards. Heavier tonnages of 
scrap are available, though prices have been well main- 
tained. Operations in the heavy machinery and engin- 
eering b 8s show little change. Makers of railway 
rolling K could handle more orders. The inland 
demand for wheels, axles, springs, tyres and buffers 
reaches a high level, but man turers anxiously await a 
revival Of Overseas buying. Orders from abroad are 
more rous, but the gross volume of business being 
done [eaves much to be desired. Neither India nor 
Egypt are taking their normal requirements, but, on the 
other hand, South Africa is & better customer. Shipyard 
requirements of steel, forgings, castings, @ ry 
mec tools are heavier than for some months 
past, While works producing all types of ore and coal- 


breaki machinery have satisfactory order books. 
Soversiaananiat contracts are in hand from South 
Africa, South America and India. : ing 
schemés in this country and overseas have in 
orders being placed locally for portable stone erushers 
and cement- and concrete-mixing machinery. con- 
siderable amount of business continues to ‘one in 
steelworks and ironworks machinery, and rolling mills, 
forges, hydraulic presses, and stamping and ing 
nachipery are all on order, for use in this country and 
«broad. Progress is being made in the production of 


large hollow forgings ahd boiler drums. There is a better 
market for agricultural steel used in the produetion of 
plough breasts, reaper knives, scythe sheets, dises for 
coultegs, rake teeth, plough and tine springs and bars. 
ft ollowing a diminution in the demand at the inning of 
the year, makers of motor-car steel and Recctnties are 
of 


again rating at full pressure. Outputs of all types 
special steels have been maintained. The t edes are 
busy, jut at some works aslackening in the demand is 


repor 


So Yorkshire Coal Trade,—The revival on export 
accougt develops slowly. Cargoes for prompt shipment 
are more numerous, but forward business continues dull. 


There is a steady call for steam coal. Bunker coal is in 
good ‘supply, but the demand is limited. Valiieés are 
firm on inland account, and industrial coal is in full 
request. Small coal is moving freely to électricity plants, 
coke e@nd brick works. The house-coal market is quieter. 
Most types of coke are steady. The latest quotations 
are: Best hand-picked branch, 28%. to 29%. 6d.; best 
South Yorkshire, 25s. 6d. to 27s. 6d.; best house, 22s. 
to 244,; best kitchen, 19s. 6d. to 21s.; best Derby 
selected, 24s. 6d. to 25s. 6d.; best Derby seconds, 22s. 
to 24s.; best Derby brights, 20s. 6d. to 228.; best 
large nuts, 19s. 6d, to 20s. 6¢d.: and best kétchen nuts, 
Bs. Bd. to 1% 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


Mipptiissrover, Wednesday. 

The Cleveland Iron Trade.—The demand for Cleveland 
pig is still very quiet, and appreciable movement to- 
watds tlie resumption of northal cannot be 
expected until consumiets of foiey lows ve materially 
uced substantial stocks of Mi and Continental 
makes acquired when thete wag aéute scarcity of local 
brands. Meanwhile the tonnage of Cleveland ities is 
steadily accumulating at the blast furnaces. ities 
stored there are not formidable, hdwever; ard as the output 
is extremely light, producers expect to liquidate their 
stocks rapidly when founders resumé ordinary a¢ce ce 
of parcels of Cleveland pig. Export trade has k 
Imost to a vanishing point, and merchants regret the loss 
of old and valued overseas customers who have been 
driven into other markets through sellers’ inability to 
supply them with Tees-side products. Second-liands 





iron, but are disposing of little. Makers are 

sales of Cleveland pig at stabilised prices, which are 
verned by No. 3 quality at 109s. delivered within the 
ees-side zone, a rebate of 5s. being made to consumers 

who undertake not to use Continental material, 

Hematite.—East Coast hematite is still slow of sale. 
pus - is in excess of requirements, but stocks are 

ikely to increase to hamperi rtions as the pol- 
icy of producers is to me 2 the tale t to suit ae 
needs. The bulk of the heavy tonnage turned out is 
passing into direct use at rs’ consuming depart- 
ments, and current contracts continue to take up sub- 
stantial quantities. Both makers and merchants 

Is freely at fixed figures based on No. 1 grade of 
iron at 133%. delivered to North of areas, less a 
rebate to loyal customers. 

Basic Iron.—The continued large consumption of basic 
iron is fully met by the production of local furnaces, but 
there is no tonnage on the market, the whole of the 
output still being allocated for use at makers’ own 
steelworks. The nominal quotation remains at 100s. 


Foreign Ore.—Lower freights facilitate imports of 
foreign ore, and as consumption has been somewhat 
curtailed by plant ceasing to operate, the continued large 
arrivals are on a rather more substantial scale than is 
essential. Unloadings at Middlesbro and sub-ports 
to date this month amount to 161, tons, compared’ 
with 188,748 tons for the corresponding part of February. 

Blast-Furnace Coke.—Business in Durham _ biast- 
furnace coke is quiet. Consumers have made extensive 
provision for requirements over several months and are 
not disposed to embark on further commitments. - 
nised market quotations keep at the equivalent of good 
medium qualities at 36s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Producers of some 


. é D | semi-finished and finished iron and steel commodities 
when the Government’s defence programme commences | 


still have substantial contracts to execute, but manufac- 
turers of several descriptions of material are no longer 
fully employed. Steel semies are in excessive supply and 


stocks at re-rollers’ works are now considerable. Re- 
rollers are less actively ——aro than recently and 
sheet mills are operating at well below capacity. Pro- 


ducers of finished steel still have to run plant at capacity 
to cope with customers’ demands, but manufacturers of 
light sections could deal with more work than they have 
on hand. The principal market quotations for Home trade 
are :—Common iron bars, 131. 15s. ; steel bars, 11l. 188. ; 
soft steel billets, 7/. 17s. 6d. ; hard steel billets, 91. 2s. Z 
steel ship rivets, 151. 2s. 6d.; iron ship rivets, 171. 5s. ; 
steel constructional rivets, 161. 58.; steel boiler , 


lll. 188. ; steel ship, bridge and tank plates, 11. 88. ; 
steel angles, 111. 0s. 6d.; steel joists, 11/. Os. 6d.; tees, 
121. 0s. 6d.; heavy sections of steel rails, 101. 2s. 6d.; 
fish plates, 141. 2s. 6d.; black sheets (No. 24 gauge), 
151. 158.; and galvanised corrugated sheets (No. 24 
gauge), 18/. 10s. 

Scrap.—Heavy steel scrap continues in demand at 
69s. 6d. for No. 1 and 67s. 6d. for No. 2 quality and is 
not too plentiful, but other commodities are a nt 


and in little request. Works are very fully stocked with 
light cast iron, parcels of which are offered at 60s. 
Consumers of heavy cast iron are well bought and 
disinclined to pay sellers’ price of 80s. Machinery metal 
is also slow of sale at 85s, 








Tue TRASENSTER MepaL.—L’Association des Ingé- 
nieurs Sortis de |’Ecole de Liége has aw t 
Trasenster Medal and Diploma for 1938 to Sir Robert 
Hadfield, Bt., F.R.S. Previous recipients, it will be 
recalled, comprise Mr. H. Le Chatelier, ( 
Marconi. Mr. Edouard Branly, Mr. Claude, 
Mr. Waldemar Lindgren, and Mr. André idel. , 


MercuanicaL CataLoc, 1937-1938—The 27th annual 
edition, that for 1937-38, of the Mechanicat 

a directory of manufacturers of industrial 

of suppliers of materials in the Uni 
recently been published by the Ameri 
Mechanical Engineers, 29, West 39th-streét, 
As has been the practice in previous editions, 
is divided into three main sections. In t é 
eering firms are arranged in alphabetical order ¢ 
or more pages are devoted to brief illust 
tions of their principal manufactures gnd icts. 
The second section comprises @ classified trades directory, 
and the third an alphabetical list of manufacturers. 
The volume is intended for the use of members of the 
American Society of Mechanical Engineers and the 
mechanical-engineering profession in general. It is 









thoroughly well produced and is bound in cloth coyers 


can now readily obtain command of tonnage of local | 
pressing 


R and Traders, 
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‘Bristol and District Association : 


NOTICES OF MEETINGS. 
InstTrruTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, S.W.1. Extra 
Meeting, arranged by the Internal-Combustion 
Engine “Exhaust Systems of Two-Stroke 
.” by Mr. H. O. Farmer. Western Branch : 
Thursday, March 31, 7 p.m., The Merchant Venturers’ 
Technical College, Unity-street, Bristol. ‘‘ Internal 
Combustion Developments in Railway Motive Power 
in and North America,” by Dr. F. T. Barwell. 
Institution: Friday, April 1, 6.30 p.m., Storey’s-gate, 
Westminster, 8.W.1. Informal Meeting. Discussion 
on “ Glass Silk as a Thermal Insulator,” te be introduced 
by Mr. 8. Palmer. 

Royat Insrrrvrion.—Saturday, March 26, 3 p.m., 
21, Albemarle-street, W.1. ‘“‘ Scientifie Problems of 
Industry,” by Professor W. L. Bragg. Friday, April |. 
9 pam. “ Humphry Davy,” by Sir Frederick Keeble. 
Saturday, ‘April 2, 3 p.m. “Scientific Problems of 
Industry,” by Professor W. L. Bragg. 

Institution or EurcrricaL ENGINEERS.— Western 
Centre: Monday, March 28, 6 p.m., The Technical 

, Newport, Mon. (i) “ The Design of Domestic 
Cookers,” by Mr. O. W. Humphreys. (ii) ‘ Elec 

ic Cookers for Domestic Purposes, with Special Refer- 
to Maintenance Costs,’’ by Mr. J. N. Waite. North- 
Centre: Monday, March 28, 6.15 p.m., The 

Newe House, Pilgrim-street, Newcastle-upon-Tyne. 


“ Recent Progress in Power Rectifiers and Their Applica- 
tions,” Dr. W. G. Thompson. Institution: Monday, 
4 28, 7 p.m., Savoy-place, Victoria-embankment, 
0.2. Informal Meeting. Discussion on ‘*‘ Engineering 
ics in Planning,” to be introduced by Mr. F. 
ill. North-Midland Centre: ‘Tuesday, March 29, 
7 p:m., The Hotel Metropole, King-street, Leeds. Annual 
General Meeting. North-Western Centre: Tuesday, 
March 29, 7.15 p.m., The Engineers’ Club, Manchester. 
‘* Safeguards ainst Interruptions of Supply,’ by 
Messrs. H. W. Clothier, B. H. Leeson and H. Leyburn. 
Wireless Section : Wednesday, March 30, 6 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Section Meeting. 
: -Power Valves: Construction, Testing and 
Operation,” by Messrs. J. Bell, J. W. Davies and B. 8. 
Meter and Instrument Section: Friday, 
p-m., Savoy-place, Victoria-embankment, 
Some Polarization Phenomena in Magnetic 
Materials, with Special Reference to Nickel-Iron Alloys,” 
by Mr. T. A. Ledward. (ii) “The Use of Auxiliary 
Current-Transformers for Extending the Range of 
Metering Equipment,” by Mr. G. F. Shotter. 

Iystrrvtion or Crvm ENnGiIneEers.—Northern Ireland 
Association : Monday, March 28, 6.15 p.m., The Queen’s 
University, Belfast. “Notes on Live Loading for 
Bridges.” by Mr. R. J. Sullivan. Institution : Tuesday, 
March 29, 6 p.m., Great George-street, Westminster, 
8.W.1. “The Reconstruction of Main Road Bridges, 
Calcutta,’’ by Messrs. M. R. Atkins and D. H. Remfry. 
Newcastle-upon-Tyne and District Association : Tuesday, 
March 29, 7.30 p.m., The North of England Institute 
of Mining and Mechanical Engineers, Westgate-road, 
Newcastle-upon-Tyne. ‘‘ Notes on the Design of Rein- 
forced-Concrete Frames,’ by Mr. J. Sopp. South Wales 
and Monmouthshire Association : Wednesday, March 30, 
6.30 p.m., The Engineers’ Institute, Park-place, Cardiff. 
The Vernon-Harcourt Lecture: ‘“* Estuary Channels and 
Embankments,” by Dr. Brysson Cunningham. Man- 
chester and District Association : Wednesday, March 30, 
6.45 p.m., The Manchester Literary and Philosophical 
Society, 36, George-street, Manchester. ‘‘ Reinforced- 
Conerete Road Viaduct Above and Along the Course 
of the River Mersey, Stockport,”’ by Mr. W. F. Gardner. 
Thursday, March 31, 
4 p.m., The Royal Hotel, College-green, Bristol. The 
Vernon-Harcourt Lecture: ‘‘ Estuary Channels and 
Embankments,” by Dr. Brysson Cunningham. Yorkshire 
Association : Thursday, March 31, 7.30 p.m., The Hotel 
Metropole, Leeds. “ Railway Track Work for High 
Speeds,” by Mr. J. T. Thompson. 

Norrs-East Coast InstiruTION oF ENGINEERS AND 
Surpsur_pers.—Thursday, March 31, and Friday, 
April 1, The Mining Institute, Newcastle-upon-Tyne. 
Symposium on Propellers. Thursday, March 31, 6 p.m. 
(i) * The Qualities of a Propeller Alone and Behind a 
Ship,” by Dr. G. 8S. Baker. (ii) ‘‘ Measurement of Wake,” 
by Professor Dr. Ing. G. Horn. (iii) ‘* Aerofoil Sections in 
Screw Propellers,” by Mr. J. F. Allan. (iv) ** Torsion and 
Torsional Oscillation of Blades,’ by Professor W. J. 
Duncan. (v) “ Effect of Shaft Brackets on Propeller 
Performance,” by Mr. R. W. L. Gawn. Friday, April 1, 
6 p.m. i)“ Open-Water Test Series with Modern Pro- 

fier Forms,” by Mr. I. L. Troost. (ii) “ gs oN 

erformance in Rough Water,” by Mr. J. L. Kent. 
(ii) “ Further Model Tests on Immersion of Propellers : 
Effect of Wake and Viscosity,” by Dr. Ing. G. Kempf. 
*) ‘Propellers for Tug-Boats,” by Mr. F. W. Benson. 
(v) “Experiments on the Optimum Diameter of Pro- 
pellers of Single-Screw Ships.” by Dr. Masao Yamagata. 

InsTITUTE OF MeEtALs.—Birmingham Local Section 
Thursday, March 31, 7 p.m., The James Watt Memoria! 
Institute, Birmingham. ‘‘ Deep Drawing Problems, 

> Dr. J. D. Jevons. London Local Section : Thursday. 

arch 31, 7.30 p.m., The Society of Motor Manufacturers 
imited, 83, Pall Mall, 8.W.1. Annual 
General Meeting and Open Discussion. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








CANADIAN StEEL.—The Canadian production of steel 
ingots and castings in January totalled 112,380 tons, as 
compared with 115,237 tons in January, 1937. 
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RESEARCH ON THE AERODYNAMICS 
OF AIRCRAFT. 


It is a very remarkable fact, not without consola- 
tion for groping students of aerodynamics, that 
“the way of an eagle in the air” and “ the way of 
a ship in the midst of the sea ’—two of the four 
things which are proverbially hard to understand— 
are both directly associated with fluid motion. Inas- 
much as an aeroplane is a man-made contrivance, 
its ways in the air should maybe present less difficult 
problems than those the eagle already appears to 
have solved through the instinct with which it has 
been endowed. On the other hand, the eagle and 
its forebears have spent a few million years in the 
practice of their art and it is hardly to be expected 
that the reward of such perseverance should follow 
no more than a generation or so of human endeavour. 
It is a humiliating reflection, none the less, that 
after thirty years of intensive study by some of the 
best scientific brains in the world, so much remains 
unknown about the way of an aeroplane in the air 
that neither the characteristic behaviour of a new 
type of machine, nor even the drag of its essential 
component, the wing, can yet be predicted with a 
satisfactory degree of certainty. 

By comparison with the problem, nowadays 
straightforward, of designing an aeroplane that will 
merely fly, these questions of drag prediction repre- 
sent a peperes sf advanced stage of aerodynamic 
inquiry ; and if the eagle has long since passed the 
corresponding stage in his development it may be 
borne in mind that he has always enjoyed the advant- 
age of being able to conduct his experiments on the 
full seale. A’ great deal of man’s aeronautical re- 
search, on the contrary, has had to be carried out with 
models in wind tunnels ; and while this method has 
been and still is of great and undisputed value, 
it has its limitations, as none know better than those 








important proportion of the work on aerodynamics 
now in progress in this country and abroad, and it is 
evident from the published results that real advances 
are being made along a number of different lines of 
attack, directly towards reconciling the disparities 
between ihemtans and full-scale conditions, and 
hence indirectly towards solving the two remaining 
large problems of economy and safety in flight. 
The most obvious source of uncertainty in full- 
scale prediction from the data obtained at relatively 
low Reynolds numbers in atmospheric wind tunnels 
was removed, in principle, by the introduction of 
compressed-air tunnels, of which the example at 
Teddington has now been in use for about six 
years. During this period, however, developments 
in aero-engines and aircraft construction have been 
so rapid that, already for a year or more, the Rey- 
nolds numbers corresponding to the flying conditions 
of our largest and fastest machines have exceeded 
those attainable with complete wings in the com- 
pressed-air tunnel. While, therefore, some highly 
significant results were obtained relative to the 
effects of thickness, camber and surface roughness 
on the aerodynamic characteristics of wings, it 
appeared at one stage that the compressed-air 
tunnel might fall short of fulfilling its intended 
purpose. Actually, the prospect is far different, 
mainly as the outcome of the Pitot-traverse method 
of drag measurement, which has been developed to 
a highly perfect state by Professor Melvill Jones,* 
of Cambridge University and very successfully 
applied by Mr. Relf in the compressed-air tunnel 
at the National Physical Laboratory.’ The measure- 
ment of profile drag on an aeroplane wing in flight 
by Pitot exploration across the wake was first em- 
ployed in 1928, by Schrenk,t who died shortly 
afterwards, and the technique fell into abeyance 
until it was revived a few years ago at Cambridge 
and subsequently refined greatly in accuracy. The 
principle involved, briefly, is that profile drag is 
inseparably associated with a wake or retarded 
boundary layer of disturbed air within which the 
total energy—the sum of the static and dynamic 
pressure heads—is lower than that in the main air 
stream. It follows that if the opposite sides of a 
sensitive pressure-gauge are connected to two Pitot- 
tubes facing upstream, one of which is in a fixed 
situation well removed from any wake or boundary 
layer, while the other is used for exploring, any 
deviation from zero of the pressure-gauge indicates 
very delicately that some object in front of the 
search pitot is experiencing drag. This in itself is 
a serviceable means of experiment since it can be 
employed on aircraft in flight, but its value can be 
greatly enhanced if total-head and static tube 
traverses are made simultaneously since the pressure 
distribution curves so obtained can be integrated 
to give numerical values of profile drag, The use of 
this procedure in the compressed-air tunnel offers 
two important advantages. In the first place, it 
enables tests to be made on aerofoils of only partial 
span, but having three times the chord of the largest 
complete wing which the tunnel can accommodate, 
thereby increasing the maximum Reynolds number 
of the tests up to about 24 millions—a value appro- 
priate to fast modern aircraft. In the second place, 
it allows a far more direct comparison between wind 
tunnel and full scale than has ever been possible 
by methods involving force measurements. How 
instructive such comparisons can be was made clear 
by Mr. Relf in his lecture to the Royal Aeronautical 
Society a short while ago.t 
One of the first experiments with the Pitot- 
traverse method in the compressed-air tunnel was 
to measure the skin-friction drag of a flat plate 
mounted with its length parallel to the wind. The 
results were in excellent agreement with those pre- 
viously established by experiments with water, 
and demonstrated that the method of test could be 
used with confidence. The drag of a thin plate, 
with faired leading and trailing edges, is, of course, 
practically all skin friction, but it has since been 
demonstrated that the same law of variation with 
Reynolds number also applies very closely to smooth 
streamline bodies, the total drag of such forms being 
a little greater than the skin friction by reason of 


* Proc. R. Ae. 8., May, 1937, 339. 
t lahrtforechung. Bd. 2, Heft 1. 
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the pressure distribution which varies’ from one 
body to another. The point of major interest, that 
the skin friction is practically the same for a solid 
body as for a flat surface, has been convincingly 
proved by measuring the drags of a smooth mode} of 
airship R.101, and subsequently of a modification in 
which a parallel length of two diameters was in- 
serted at the maximum section. For both these 
bodies, differing considerably in shape and fineness 
ratio, the skin friction drag per unit surface area 
was found equal to that of the plate. This general 
rule evidently applies also to well-shaped aircraft 
bodies and engine nacelles, though with some quali- 
fication in respect of interference from components 
attached to the body, and of slipstream effects. 
Mr. Relf is of the opinion, however, that the inter- 
ruption of the body tines by the front and top of 
the cabin will not appreciably increase resistance if 
the projection is smoothly surfaced and adequately 
faired to the rear. This point, incidentally, has a 
bearing on the design of high-speed rail-cars pro- 
vided with projecting look-out windows, on which 
M. Leboucher of the Midi Railway carried out some 
experiments in 1933. 

In contragt with these fairly straightforward, sym- 
metrical shapes, aeroplane wings are proving com- 
plex subjects, as was manifest from the discussion 
of Dr. Pierey’s paper on “ Aircraft Efficiencies,” at 
the Institution of Mechanical Engineers, reported on 
page 336. Dr. Piercy was mainly concerned with 
the major characteristics of wing lift and resistance 
in relation to the efficiency of the aeroplane as a 
means of transport, but it is evident from the close 
connection which he traced between the growth of 
wing loading and speed, and from his insistence on 
skin friction as the predominating drag component 
of civil transport machines, that any improvement 
of the air flow around wings achieved by researches 
now in progress will contribute materially to the 
efficiency of the aeroplane as a whole. The problem 
is not one of surface roughness alone, the effects of 
which are generally similar to those on a body, 
though the increase of drag—especially if the lead- 
ing edge of an aerofoil is rough—is more striking 
than in the case of a body. But the behaviour of a 
symmetrical aerofoil, even with a thickness : chord 
ratio as little as 12 per cent., differs markedly from 
that of a flat plate as Reynolds number is increased, 
while tests at corresponding speeds on full-scale 
wings and wind-tunnel models are seriously at 
variance, the full-scale results being consistently 
lower. ‘The very interesting explanation of both 
these disparities lies in the effect of the curvature 
of the wing surface on the transition from laminar to 
turbulent flow in the boundary layer. The laminar 
regime has a lower skin friction coefficient but is un- 
stable, and the distance to which it extends back 
from the leading edge of a wing has been found to 
be reduced by surface roughness and by pre-existing 
turbulenee in the impinging airstream. It is now 
known that the atmosphere, at some distance from 
the earth, is much less turbulent than the air in a 
wind tunnel. Hence, a greater proportion of wing 
area is subject to low-intensity, laminar skin friction 
on the full-scale and the drag coefficient is corre- 
spondingly less than that of the wind-tunnel model. 
By traversing a Pitot-tube across the wing of an 
aeroplane in flight, the transition from laminar to 
turbulent boundary layer has been observed as far 
back from the leading edge as one-third of the chord, 
whereas on the model the transition would have to 
occur at less than half this distance to bring the wind 
tunnel and full-scale drags into agreement. 

While these discoveries indicate that there is 
still scope for improving the economy of flight by 
making wings smoother, espe viglly near the front, 
and by inducing in other ways laminar flow to 
persist towards the trailing edye, it is evident from 
such performances as that of Squadron Leader 
(tillan on, February 10 that in respect of atmospheric 
friction machines of modern design are, approaching 
the practicable limit. The smal! resistance due to 
mutual interference among the various components 
of a complete aeroplane is, consequently, assuming 
increasing importance, and it is safe to predict 
that research now in progress or in prospect will 
lead before long to effective changes in the appear- 
ance of aircraft, It is already known, for example, 





that the thick wing and the low-position monoplane 


wing are both detrimental as regards wing-body 
interference, though they are attractive in that they 
facilitate strong and rigid construction, and permit 
a short, easily-retracted undercarriage. In this con- 
nection, Dr. Lanchester very acutely observed, in 
his Thomas Hawksley Lecture last year, that all 
flying birds without exception have the body placed 
below the wings; and that while this arrangement 
may be bound up with the situation of pectoral 
muscles, the fact that the air speed above a wing 
exceeds that below it tends to-increase the body 
drag of low-wing monoplanes above that of high- 
wing machines. The inherently more stable appear- 
ance of the high-wing monoplane is another point 
in its favour and the trend of design, involving a 
nice balancing of mutually antagonistic aerodynamic 
and structural advantages, is going to present some 
intricate problems in the no very distant future. 
Meanwhile, there is ample scope for research on 
the endless problems of stability and control. In 
the matter of aircraft flutter, especially, it cannot 
be taken for granted that the practical measures 
nowadays adopted will remain adequate as speeds 
increase, and it is quite certain that some of the 
simplifying assumptions on which theories of flutter 
have hitherto been based are invalid. Oscillation 
problems, for example, have been treated generally 
on the basis that the forces at issue are linear func- 
tions of displacements and velocities, whereas such 
factors as control hinge-moments and mechanical 
friction introduce non-linear relationships which 
must be taken into account if high-speed flying is 
ever to be safe. It may be, as Mr. Relf suggests, 
that aireraft speeds may be limited by some other 
cause, such as compressibility drag, before the stage 
is reached at which these intractable flutter factors 
become of prime importance ; but even in that 
event there is no question here of labour in vain, 
since any and every endeavour to improve the safety 
of flight can rest assured of widespread approval. 








NAVAL ENGINEERING IN THE 
UNITED STATES. 

In a lecture entitled “ A Fifty Year Retrospect 
of Naval Marine Engineering’ delivered some 
twenty years ago, Rear-Admiral C. W. Dyson, 
U.S.N., remarked that the armed forces of demo- 
cracies ride on the crest of the wave of popular 
approval only in time of national peril and that at 
other times these forces are often compelled to 
struggle to maintain even a nucleus about which 
efficient services may be built when another emer- 
gency arises. No Navy, perhaps, has suffered more 
from recurring periods of neglect than that of the 
United States, and Admiral Dyson himself began 
his career at a time when commanding officers were 
almost ashamed to take their obsolete vessels into 
foreign harbours. This state of things was due to 
the aftermath of the Civil War. Since 1865 the main 
business of the country had been that of reconcilia- 
tion and restoration, the improvement of internal 
communications and the peopling of the West and 
Middle West. There had been no threat from 
outside, the navies of other countries had been in a 
state of transition, for the time being merchants 
were content to have their cargoes carried in the 
ships of other nations, and the construction of the 
monitors had shown how harbours could be success- 
fully defended. Under the circumstances vessels 
laid down at the end of the war had remained on 
the stocks unfinished. Other influences were also at 
work. From the birth of the steam-boat onwards, 
the shipbuilders and marine engineers of America 
had found greater scope for their energies in building 
up great fleets of lake and river steamers rather 
than of seagoing ships, and the eyes of most people 
were set on the Golden West and not the Seven Seas. 


| 

what was called ‘The New Navy.” Then when a 
|decade or so later, owing to the Spanish War, 
| America abandoned her policy of isolation and 
| became a world power, a strong and efficient navy 
became an essential. 

But though naval affairs were for long periods 
regarded by the people of the United States as a 
matter of secondary importance, on many occasions 
such as those of 1794, 1812-14, the Mexican War 
and the Civil War, the navy played an important 
part, and at various times it has included vessels 
which ‘have a permanent interest. Among these 
-are the Demologos, the Fulton, the Princeton and 
the monitors. The Demologos, or the Fulton (the 
first), as she was afterwards called, was the first 
steam man-of-war in any navy. Built towards the 
end of the war of 1812-14 for the defence of New 
York Harbour, she was entirely the conception of 
Fulton. Over 150 ft. long and 56 ft. wide, she had 
twin hulls between which the single paddle wheel 
was placed. The boiler was in one hull, the engine 
in the other. Her sides of solid timber, 5 ft. thick, 
were pierced for 30 32-pounder guns. It would 
have been a bold act for any ordinary ship to attack 
her and she brought peace of mind to many people 
in New York. She was only finished when peace 
was declared and one of the few occasions her guns 
were fired was at the funeral of Fulton on February 
24, 1815. Apparently it was intended she should 
have a successor, for although nothing was done at 
the time, twenty years later, in 1835, the Secretary 
of the Navy, Mr. Dickerson, sent a letter to the 
Board of Navy Commissioners reminding them that 
Congress in 1816 had authorised the building of a 
steam war vessel and requested them to proceed 
with its construction. ‘The contract for the 
machinery of this vessel, named the Fulton—some- 
times referred to as Fulton the Second—was signed 
on January 23, 1837, and with this began the 
proper history of the United States Steam Navy, 
| the story of which was told at length by Assistant 





| Engineer F. M. Bennett in a volume published in 
| 1896. But the foregoing incidents have been 


| brought to mind by the publication in the Journal 
of the American Society of Naval Engineers, of a 
| paper read to the American members of the New- 


comen Society at Annapolis, Maryland, last Novem- 
| » . 


| ber by Rear-Admiral H. G. Bowen, the Engineer-in- 
|Chief of the United States Navy, entitled “ One 
| Hundred Years of United States Naval Engineering 
| History.” 

| The Fulton of 1837 was about the same size as 
our own steam frigates Gorgon and Cyclops, built 
at Pembroke and engined by Seaward, but her 
machinery was entirely different, and such 
was never seen in a man-of-war on this side of the 
Atlantic. The engines designed by Charles Haynes 
Haswell (1809-1907), who became the first engineer 
officer of the United States Navy and the first 
engineer to be Engineer-in-Chief, included two hori- 
zontal cylinders 50 in. in diameter and 9 ft. stroke. 
located on the spar deck, while steam was generated 
in four wagon boilers placed in the hold under the 
engines. The engines were built by the West 
Point Foundry Association of New York, but the 
boilers of copper were made in the Brooklyn Navy 
Yard to the designs of Charles W. Copeland (1815 

1895), who afterwards designed machinery for 
several United States ships and for the transatlantic 
vessels of the Collins Line. It is not a little strange 
that after Fulton had shown the desirability of 
giving the maximum protection possible to the 
machinery that in this second Fulton the 
| cylinders were placed in a very exposed position 
‘on the spar deck. In the next vessels, the paddle 
| frigates, Mississippi and Missouri, the engines were 
| placed in the hold, the Mississippi having side lever 
jengines and the Missouri inclined direct-acting 


as 





It is said that in 1838, when Edward Knight Collins |engines. These vessels were built in 1839. 


represented to the president, Van Buren, the need of 


A further step in progress was made three vears 


a steam navy of subsidised steam vessels, he received | later with the Princeton, to which Admiral Bowen 
the reply that the country needed no navy at all,| referred at length. The Princeton was due to the 


much less a steam navy; and many no doubt 
thought the same. With the ‘eighties of last century, 
however, Congress awakened from what Admiral 


collaboration of those two ambitious and _ self- 
confident men Captain Robert Field Stockton 
(1795-1866) and John Ericsson (1803-89). When 





Dyson called its long sleep of twenty years and, | in command of the United States flagship Ohio, in 


stimulated, no doubt, by the lectures and writings of | European waters, 


Stockton had visited ship- 


Admiral Mahan on the influence of sea power, | building establishments in England and had become 
from the ashes of the navy of the Civil War arose | acquainted with Ericsson who, it will be remem- 
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bered, in 1836 had patented a screw propeller. The 
second vessel fitted with Eriesson’s serew, was 
named the Robert F. Stockton, and in 1839 this 
craft, built by Messrs. Lairds, was sailed to the 
United States, and Ericsson shortly afterwards 
followed her in the Great’ Western. Once again 
in the United States, Stockton, who refused. the post 
of Secretary of the Navy, prevailed upon the 
authorities to have a vessel built to try out the 
screw and she was named’ after Stockton’s home 
town in New Jersey. Laid down in 1842 at the 
Philadelphia Navy Yard, the Princeton had an 
Ericsson screw propeller with “a cast brass boss with 
six arms, which were surrounded by a copper 
annulus to which six brass blades were secured with 
rivetting, the arms and blades presenting a true 
helicoidal surface.”” The screw shaft was driven 
by Ericsson’s pendulum piston type of engine. 
According to Admiral Bowen the Princeton scored 
a number of firsts. “‘ She was the first war steamer 
ever fitted with a screw propeller, although H.M.S. 
Rattler was a close second; the first man-of-war 
with all her machinery below the water line, and. so 
protected against gun fire; the first man-of-war 
designed to burn anthracite; the first to have a 
telescopic smoke pipe; and the first to have her 
engine directly connected to the propeller shaft.” 

Between the building of the Princeton and the 
outbreak of the Civil War the United States Navy 
made little headway. It was the era of the Cali- 
fornian and China clippers and not of frigates and 
three-deckers ; and according to the Navy Register, 
on April 1, 1861, the country possessed but 34 steam 
men-of-war: 7 screw frigates, 19 screw corvettes 
and 8 paddle wheel vessels. In the four succeeding 
years no fewer than 674 vessels were armed and put 
into service by the North, among them being about 
50 monitors, all more or less copies of the original 
Monitor constructed by Ericsson in 1861-62, which 
on March 9, 1862, made history by her fight with the 
Merrimac. From stem to stern the monitors were 
eloquent of the extraordinary inventive powers. of 
Ericsson. “The story of the Monitor,” said 
Admiral Bowen, “ must always amaze the engineer. 
Here was a complete revolutionary piece of 
machinery, built directly from drawings, passing 
through no period of experiment and development, 
and succeeding wonderfully well under such circum- 
stances.” Another class of vessel developed during 
the war was the fast cruiser for commerce protection. 
The most notable of this cliss was the Wampanoag, 
according to Admiral Dyson “‘ the most celebrated 
in marine engineering history.” One of the longest 
wooden ocean-going vessels ever built, she had 
a length of 335 ft. and machinery designed by Ben- 
jamin Isherwood developing 4,000 horse-power, 
giving the ship a speed of 16 knots to 17 knots. 
She and her sister ships were not completed in time 
to take part in the naval operations, they saw but 
little service and with many scores of other vessels 
were soon scrapped. 

Although the monitors of the Civil War estab- | 
lished a tradition which long influenced opinion in | 
America, with the renaissance of the Navy in the | 
‘eighties both ships and machinery te ‘nded to con | 
form more to European practice. In two of the | 
four vessels appropriated for in 1885 the compound | 
engine made its last appearance and the other two 
were fitted with horizontal triple expansion engines. 
The engines of the Maine and Texas, which foilowed 
in 1886, were of the vertical triple-expansion type, 
while the machinery of the New York and Brooklyn 
of 1890-93 consisted of four sets of triple-expansion | 
engines on two shafts as in H.M.S.S. Blake and} 
Blenheim. The Columbia and Minneapolis. of .a 
vear or two later had triple screws. Electric light 
had been introduced into the Trenton in 1883, the 
evaporating plant was used in the Yorktown of 
1885, the New York of 1890 had Blake’s independent. 
air pumps, and the “ Allen Dense Air ” refrigerator 
was first tried in the Chicago. Then followed the 
introduction of the Babcock and Wilcox, Yarrow, 
Thornycroft and other water-tube boilers, many of 
these innovations being made during the sixteen 
vears, 1887-1903, that Rear Admiral G. W. Melville 
was Engineer-in-Chief. 

In the matter of the steam: turbine the United 
States adopted a somewhat conservative attitude 
and jt was not until H.M.S. Dreadnought had been 





| Society assembled to hear a paper on the centenary 





at sea a couple of years ‘that the United: States 
scouts Salem, with Curtis turbines, and the Chester, 
with Parsons turbines, ran their trials. As late. as 
1910 reciprocating machimery was retained: in the 
design of machinery for: battleships, but after the 
introduction of reduction gear the disadvantages 
connected with direct-turbine machinery  dis- 
appeared and to America belongs the credit of 
trying out on a grand scale the use of electric trans- 
mission gear.in place of mechanical reduction gear. 
This was a step which has led to many controversies 
as to the merits of bothsystems andi on which the 
last word has not yet been heard. The first United 
States battleship with electric transmission gear 
was the New Mexico built in 1917 and after all that 
has been said it is of interest to read Admiral Bowen’s 
remark that ““ when the question of the modernisa- 
tion of the electric drive battleship New Mexico arose 
in 1929 the necessity for installing more horse- 
power in the same space absolutely. precluded 
electric drive on the basis of weight, space, and 
cost, and geared drive was selected.”’ 








NOTES. 


One HunprReED YEARS OF TRANSATLANTIC STEAM 
NAVIGATION. 


ALTHOUGH the general public evinces. keen interest 
in the modern transatlantic liner, such as the 
Queen Mary and the Normandie, it) may be ques- 
tioned whether any real conception exists of) the 
disparity between these enormous: vessels and those 
which crossed the Atlantic in the early decades of 
the past one hundred years. The special exhibition 
atthe Science Museum, South Kensington, entitled 
“One Hundred Years of ‘Transatlantic Steam 
Navigation, 1838-1938,’’ provides an excellent 
opportunity, by a series of fine models, of making 
the comparison between past and present. The 
exhibition, which will remain open until the middle 
of September of this year, was inaugurated: on 
Wednesday, March 16, by Captain the Rt. Hon. 
D. Euan Wallace, M.P., Parliamentary Secretary, 
Board of Trade, who, in the course of his remarks, 
pointed out that although regular traffic across the 
ocean commenced in 1838, it was not until 1846 
that the Board of Trade was called wpon to supervise 
merchant shipping with regard to safety at sea. ‘The 
Rt. Hon. Lord Stonehaven, who occupied the chair, 
stressed the great importance of rapid and cheap 
transport between this: country and the United 
States and Canada. Sir Percy Bates, Bt., Chairman 
of the Cunard White Star Line, showed very con- 
clusively that the third-class passenger had benefited 
the most by the introduction of the steamship, condi- 
tions in the days of sail involving severe hardships. 
The proceedings were terminated by some account 
of the exhibits by Colonel E. E. B. Mackintosh, 
D.S.O., Director of the Science Museum, and shortly 
after the ceremony a meeting of the Newcomen 





by Eng. Captain E. ©. Smith, O.B.E., of whieh 
paper we commended an abridgement on page 310, 
ante. The exhibits are described in an informative 
handbook by Mr. H. P. Spratt, B.Sc., published 
by H.M. Stationery Office at 6d. net. It may’ be 
mentioned that the models, &c., displayed are not 
merely an assemblage of objects permanently exhi- 
bited in the Museum, some of the models: being new 
and a fine representative collection of transatlantic 
liner models having been lent by Canadian, French, 
German, Italian and Swedish companies. Moreover, 
although the centenary is that of steam transport, 
the modern motor liner is represented. Thus the 
Cunard White Star motorship Georgic and the 
Swedish American Line motorship Gripsholm. are 
shown by large and carefully finished: models. 


THE WoRSHIPFUL COMPANY OF CARPENTERS, 

The engineering profession was strongly repre- 
sented at’ the Court Dimner of the ‘Worshipful 
Company of Carpenters, held in the Carpenters’ 
Hall, ‘London, §©.0.2, on Thursday, March '17, 
perhaps in greater numbers than at any previous 
function in the 461 years’existence of the Company. 
The Master, Mr. F. Hugh Smith, M.I.Meeh:B., 
who presided, estimated that at least half of his 
audience consisted of practising engineers. 


among whom were the Engineer-in-Chief of) the 
Fleet: (Engineer Vice-Admiral Sir George Preece, 
K.C.B.); the Presidents of the Institution of Civil 
Engineers (Mr. S. B. Donkin) and the Institution 
of Naval Architects (Lord Stonehaven), and also 
the Postmaster-General (Major the Rt. Hon. G. C. 
Tryon, M:P.), who mentioned, in the course of the 
evening, that the staff of his department now in- 
eludes 41,000 technicians. In proposing the toast 
of ‘* Engineering,’’' the Master expressed the con- 
viction that engineers could not be held responsible, 
as some contended they should be, for the misuse by 
the human race of developments which were 
potentially beneficial, and suggested: that Govern- 
ments, among other activities in planning for the 
future, might well maintain some organisation to 
study the social import of current technical 
evolution and inventions. Engineer Vice-Admiral 
Sir George Preece, in responding, said that, in his 
youth, he had derived a certain amount of enter: 
tainment from the thought of * the engineer hoist 
with his own petard.”” To-day, when the engineers’ 
petards seemed likely to hoist everybody else as 
well, the humour was less evident, and the question 
appeared worth consideration, whether it would 
not be a sound principle to let the producers take 
some share in the application and control of engin- 
eers’ inventions. This development had already 
progressed to a considerable extent in the Royal 
Navy, where a century ago engineers were only 
civilians who signed on for a ship's commission 
and possessed no status whatever. The toast of 
“Our Guests,” proposed by ‘Mr. H. Westbury 
Preston, past-Master, was responded to by Lieut.- 
Col. J: H. M. Greenly, C.B.E., Chairman of Messrs. 
Babcock and Wilcox, Limited, with which firm the 
Master is associated ; and that of “ The Carpenters’ 
Company ” by the Postmaster-General, who cited 
the roof of ‘Westminster ‘Hall as an’ outstanding 
achievement in the craft of carpentry.’ The Master, 
in reply, expressed the pleasure that he, the Wardens 
and the ‘Company felt in extending hospitality to 
meénibers of the profession in which he had been 
engaged for 42 vears. 


THe Macutne Too. 'PRADES ASSOOCFATION. 


In. certain, circles there is from, time to. time a 
sentimental outcry, against the machine, and parti- 
cularly against, the machine tool, as degrading 
man, The Rt. Hon. Leslie Burgin, M,P., Minister 
of Transport, speaking at the annual dinner, of 
The, Machine Tool Trades Association, on, Wednes- 
day, March 16, took a more rational view when he 
referred, tothe machine tool as adding to man’s 
powers by providing him with extra hands, at once 
accurate and untiring. These powers were still being 
added. to. He, had been struck by the signs of pro- 
gress, in machine too! lay-out, and he congratulated 
those who embarked on improvement.even where 
such a course, led only to technical, as opposed to 
commercial], advancement. The industry had shown 
its vinjlity, by its recovery, from the depression, which 
overtook it about, 1932, and its fairmindedness by 
net placing obstacles in the way of imported ma- 
chines needed for the re-armament programme, even 
when such machines could be manufactured in this 
country. The occasion of the speech was the pro- 
posal’ of the’ toast, “ The Machine Tool Trades 
Association,” to which the Chairman, Sir William B. 
Lang, J.P., responded in a speech of a somewhat 
valedictory nature, as the dinner marked the conclu. ° 
sion of four years’ service.as President of the Associa- 
tion. He was relinquishing office at a time when 
order books were full and there was a reasonable 
prospect of further work. lt was true they had not 
voiced, protest at recent imports of machine tools, 
because they realised the real necessity for such 
action, but-if this attitude and their willingness to do 
all in their power to reduce delay were fully ¢on- 
sidered: by: the Government, it might lead it to, give 
yreater consideration to the industry than, had been 
extended: to it in the past. Thus, the Treasury could 
well consider allowing much higher depreciation on 
machine tools, it being understood that part of that 
allowance would be spent on new plant. As to the 
Association itself, Sir William expressed the opinion 
that herm would result if segregation or separation 
took place between manufacturing and importing 





estimate was fully confirmed by the list of guests, 





members, Atthis point, Sir Thomas Jnskip, Minister 
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for the Co-ordination of Defence, being invited to 
speak, dealt in well-chosen words with the necessity 
in these difficult times of going ahead with the 
individual task and of not distracting by misplaced 
criticism or advice those in responsible positions. Sir 
Alfred Herbert, K.B.E., past-President, proposed 
the toast ‘ Our Guests,” in a thoughtful speech, in 
which he emphasised that they, whether official or 
private, had had their responsibilities greatly in- 
creased in recent days, but there must be no slacken- 
ing of effort. In the course of a res to this toast, 
Engineer Vice-Admiral Sir Harold A. Brown, K.C.B., 
Director General of Munitions Production, referred 
to the question of imported machine tools. Of the 
orders for which he had beén responsible during the 
last 18 months, about 4,500,0001. worth, less than 
25 per cent., had been placed abroad and were 
largely for tools of a special nature. As it was, 
the amount would have been lessened had it been 
possible to obtain the deliveries required from home 
firms. A cordial appreciation of Sir William Lang’s 
work in office, formed part of a vote of thanks to the 
chair, proposed by Sir Alexander Ramsay, O0.B.E., 
and terminating the function. 


Ten Years or Evecrricat DEVELOPMENT. 


The President, Alderman J. Chuter Ede, M.P., 
was in the chair at a largely-attended luncheon of 
the British Electrical Development Association, 
which was held at the Savoy Hotel, London, on 
Friday, March 18. The Minister of Transport, The 
Rt. Hon. Leslie Burgin, M.P., proposing the toast 
of “ The Assocation,” said that it was founded in 
1919 by a little body of visionaries who worked in 
a narrow field, and that gathering would do well 
to pay tribute to those pioneers. To-day its 
membership consisted of 444 electricity-supply 
undertakings, and their aim was to make people 
generally electrically minded. He thought that it 
was possible to look forward to a period of increasing 
development, but he might remind them of what 
had already been done. In 1927, the capital expen- 
diture of the undertakings was about 240,000,000L., 
their annual revenue was 40,000,0001., and they had 
2,000,000 consumers. Ten years later the corre- 
sponding figures were 570,000,0001., 70,000,000I. 
and 8,600,000 consumers. Figures of that degree 
of expansion told their own tale. All he had to say 
about the distribution side was that when it came 
to his turn as Minister to submit measures for its 
improvement to Parliament, he hoped regard would 
be had to the facts that this was a business problem, 
that unity was strength, and that a large under- 
taking could afford more for research and technical 
development than a number of smaller units dis- 
persed over a wide area. The Chairman, in reply, 
said that it was true that the growth of the industry 
had been such that only astronomers, or perhaps the 
National Debt Commissioners, could deal with them. 
This expansion had brought to the housewife relief 
from toil in a way which would have seemed im- 
possible twenty years ago, and in so doing had 
performed a notable public service. Over 60 per 
cent. of the domestic consumers could now pay less 
than 0-5d. per kilowatt-hour, and only 2} per cent. 
need pay more than Id. This in itself showed that 
the activities of the Association were fully justified. 


THe [wstrrvtion or Crvm Enorverrs’ Drxnzr. 


The annual dinner of the Institution of Civil 
Engineers required for its accommodation the large 
hall of Grosvenor House, Park-lane, the assembly on 
the 15th inst. numbering 730. The principal toast, 
of “ The Institution,”’ was again proposed by the 
Minister of Transport, Dr. E. L. Burgin, P.C., M.P., 
who referred to the work of old engineers in the way 
of roads and bridges, and went on to speak of the 
fact that the Ministry of which he was the present 
head, was now responsible for a system of 4,500 miles 
of trunk roads in this country, which he hoped 
would ultimately be made worthy of the great name 
of the King’s Highway. Modern conditions would 
require, to attain this ideal, the segregation of 
different forms of traffic and the application of the 
best modern highway engineering practice. Bound 
up with the subject was the question of planning 
well in advance in connection with social and indus- 
trial development, which should not be considered 
as'of local implication only, but of broad import. 
In replying to the toast, the President; Mr. 8. B. 





Donkin, referred to incidents in the early history of 
the Institution, and stated that he considered en- 
gineers to be better fitted than others to undertake 
the planning referred to by Dr. Burgin. They were 
well versed in all matters relating to the co-ordina- 
tion of economic design of the wide field of public 
utilities, as well as of factories and plant. He sug- 
gested that the time was ripe for another inquiry 
into the power resources of the country. Since the 
last, soon after the war, some of the important 
resources had been brought into use, but there were 
still others that might be economically utilised. 
Something also was desirable in the way of the 
standardisation of low-voltage electricity supply, and 
he suggested that this might be considered in the 
new legislation shortly to be introduced. The toast 
of the galaxy of guests, was proposed in a very 
entertaining speech by Professor C. E. Inglis, F.R.S., 
and responded to by His Excellency M. C. R. 
Paravacini, the Swiss Minister. We cannot refrain 
from concluding with the remark that ‘‘ Sir Henry 
Tizard also spoke.” 








THE ENGINEERING OUTLOOK. 
X.—Tue Locomotive InpustTrY. 


Jupeep by the experience of recent years, 1937 
proved a moderately prosperous year for British 
locomotive builders, though the sharp rise in 
activity recorded in 1936 was not continued. 
Exports of locomotives, in fact, declined in 1937, 
but in view of the high proportion of orders placed 
by the Home railways, particularly the London 
Midland and Scottish Railway, outside their own 
workshops, the importance of exports in relation 
to production has been declining. According to the 
Census of Production for 1935, of 359 main-line 
locomotives produced in that year (excluding the 
output of the railway companies) 141, or just under 
40 per cent., were exported. In 1934, the proportion 
was 50 per cent., while in 1933 exports exceeded 
production and in 1930 the two were approximately 
equal. Provided that the placing of a certain 
number of orders outside their own workshops is 
to continue as a permanent policy on the part of the 
railway companies, the locomotive builders should 
be able to rely on greater stability than has charac- 
terised the industry in recent years. 

During 1937 the position of the industry was 
considerably strengthened by a process of rationali- 
sation. This began in May, when Messrs. Robert 
Stephenson and Company, Limited, acquired the 
locomotive business of Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited. Later in the year 
a private company, Messrs. The Locomotive Manu- 
facturers Company, Limited, representing various 
manufacturing interests, was formed with a nominal 
capital of 100/. This company acquired the goodwill 
of the locomotive business of Messrs. Sir W. G. 
Armstrong Whitworth and Company, Limited, for 
the sum of 125,0001., and that of Messrs. Nasmyth, 
Wilson and Company, Limited, for 70,0001. It is 
understood that the remaining British manufac- 
turers are approaching Continental locomotive 
builders with a view to reaching some agreement 
regarding export markets. It is thus somewhat 
unfortunate that the competitive position of British 
firms in the international market appears to have 
declined substantially in 1937. This has been due 
in large measure fo the higher costs of raw materials 
and in several instances to an actual shortage of steel. 

In this country, on the London and North Eastern 
Railway, the 17 streamlined Pacific locomotives, the 
construction of which began at Doncaster during 
1936, have been brought into service, and 14 addi- 
tional locomotives of this type are under construc- 
tion. In addition, 11 Green Arrow Class 2-6-2 type 
passenger and fast goods locomotives were built at 
Darlington during 1937, and further additions to 
the company’s stock included 62 4-6-0 type San- 
dringham class, 38 freight locomotives, 20 passen- 
ger tanks and six shunting locomotives. At Darling- 
ton the first of some new 2-6-0 type locomotives, 
designed to obviate double heading on the West 

i Line, were completed. On the London 
Midland and Scottish Railway, five streamlined 
Pacific locomotives were specially built at Crewe for 
the Coronation Scot London and Glasgow service. 





The complete programme of this company for 1937 
involved the construction of 105 locomotives and 219 
boilers. In addition, Messrs. Sir W. G. Armstrong 
Whitworth and Company, Limited, delivered over 
100 Class 5 4-6-0 type mixed-traffic locomotives. The 
Great Western Railway built 276 locomotives at 
Swindon, including 20 of the new Earl Class, intro- 
duced in 1936, and 10 of the Grange Class. Other 
express passenger locomotives included 25 of the 
Castle Class and 10 of the Hall Class. The company 
is also introducing a new class, recently described in 
these columns, and known as the Manor Class. Of 
the 4-6-0 type general utility engines, the first, the 
Torquay Manor, was put into service recently. 
Twenty of these locomotives are to be constructed at 
Swindon. On the Southern Railway, the continued 
extension of the electrified services is tending to 
restrict the number of new steam locomotives con- 
structed. Twenty locomotives to a new superheated 
0-6-0 design were scheduled for construction at 
Eastleigh, but not all of these were completed. 
British exports of locomotives declined from 
13,720 tons, valued at 1,301,000/., in 1936 to 
10,861 tons, valued at 1,131,000/., in 1937. There 
was, however, an increase in exports of parts of 
locomotives from 6,358 tons, valued at 729,872/., 
in 1936 to 7,526 tons, valued at 835,329/., in 1937. 
The trade returns have, unfortunately, ceased to 
show the destination of exports of complete loco- 
motives, but a fair idea of the position in this 
respect can be obtained from information regarding 
large contracts completed by individual makers. 
Quarterly exports on a tonnage basis, together with 
the average value per ton, are shown in Table I. 


Taste I.—Locomotives : United Kingdom Exports. 




















Index Value Index 
Monthly Average. | Volume. | (1913 = ; Ton | (1913 
100). | P* “| 100). 
Tons. | £ 
1918 .. 3,927 100 59-0 100 
1 
Ist Q 3,762 96 75°4 127 
2nd ,, 4,833 123 76-1 129 
3rd ,, 3,065 78 76-9 130 
4th ,, 5,195 132 69-9 118 
1931— 
Ist Qr. 2,839 72 77-0 130 
2nd ,, 1,422 36 80-8 136 
Srd ,, 1,881 47 67-6 114 
4th ,, | 476 12 80-6 136 
1932— 
Ist Qr. 386 10 103-0 174 
2nd ,, | 320 ~ 93-2 157 
3rd ,, 191 5 93-2 157 
4th ,, 154 4 94-5 | 160 
1933— 
Ist Qr. -|  , 488 12 138-7 235 
2nd ,, | 1,296 33 82-4 140 
3rd , 821 21 75-2 127 
4th ,, 520 13 76-6 130 
1934— | 
ist Qr. 306 | 8 94-1 159 
2nd ,, 133 3 142-4 241 
3rd ,, 136 | 3 161-4 | 273 
4th ,, 1,012 | 26 | 980-6 | 254 
1935— | j 
Ist Qr. 937 24 80-1 | 136 
2nd ,, i 210 | 5 107-0 | 181 
3rd, 869 | 22 | 88-3 151 
4th ,, 1,434 | 37 81-1 137 
1936— 
Ist Qr. 1,745 | 44 85-7 145 
2nd ,, 1,316 | 33 91-8 | 155 
3rd _,, |} 861 | 2 | 2 | 159 
4th ,, 655 | 17 | 126-8 | 215 
1937— | 
Ist Qr. | 10906 | 28 110-1 187 
ide .-| 647 7 100-6 | 171 
a4 °".. ..| 806 21 | 111-9 | 190 
ed 6. oi .-| 1,071 | 27 | 942 | 160 


Towards the end of the year Messrs. North British 
Locomotive Company, Limited, shipped 26 loco- 
motives and tenders for the Egyptian State Railways 
which is claimed to be the largest consignment of 
assembled locomotives ever to leave the Clyde. The 
company also secured an order for 20 2-6-0 type 
locomotives ‘from the Egyptian State Railways, 
valued at 157,770/. The firm also obtained a con- 
siderably larger order from the South African 
Railways for 44 heavy 4-8-2 type locomotives, valued 
at over 500,0001. In October, 1937, it was reported 
that the company had received an order for four 
locomotives for the San Paulo Railway of Brazil. 
In addition to the orders already mentioned, the 
company had on hand work for the Federated Malay 
States (11 three-cylinder Pacific locomotives), China 
(six 0-8-0 type locomotives), and others for New- 
foundland. Messrs. Beyer, Peacock and Company, 
Limited, reported a substantial increase in orders, 
and by the énd of 1937 work on hand was two and 
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a half times that at the end of the preceding year. 
The orders received included more than 50 Beyer- 
Garrett engines of large size, for South Africa 
(16 4-8-2 + 2-8-4), Sudan Railways (six 4-6-4 + 
4-6-4), Nigerian Railways (six 4-6-2 + 2-6-4), 
Rhodesia Railways (12 2-8-2 + 2-8-2), Kenya and 
Uganda Railways (six 4-8-4 + 4-8-4), and the 
Leopoldina Railway (six 4-6-4 + 4-6-4). In 
addition, the company received orders for five 2-6-0 
tank and three 2-8-0 type tender engines for Brazil 
and seven Pacific engines for the Gold Coast. 
Messrs. Vulcan Foundry, Limited, also reported 
good orders, although handicapped by high prices 
of raw materials and difficulty in obtaining supplies. 
A large proportion of the orders were for India, 
including 13 locomotives for the East Indian 
Railway, four for the Madras and Southern Mahratta, 
eight for the North Western, five for the Great 
Indian Peninsular Railway and four for the Rohil- 
kund and Kumaon. In addition, the company built 
12 Pacific-type and eight 4-8-0 type locomotives for 
the Buenos Ayres Great Southern Railway and five 
narrow-gauge 4-8-2 type locomotives for the Gold 
Coast Railways. Messrs. Nasmyth, Wilson and 


November, it was announced that a trial order for 
15 locomotives, valued at 124,450/., had been placed | in 
in Czechoslovakia by the South African Railways 
and Harbour Board, while the Skoda Company also 
secured, for the first time, an order from the 
Egyptian State Railways. Early in 1938 the 
company received an important order from India. 
In September, 1937, it was reported that a Czecho- 
slovakian syndicate was negotiating for the supply 
of locomotives to China. The deal was to 
financed by the syndicate with the assistance of the 
Czechoslovakian 60 per cent. export guarantee, but 
negotiations were held up owing to the hostilities 
with Japan and the long-term credit conditions 
demanded by the Chinese. 

As regards the future prospects of the industry, 


it is clear that the higher price of steel brought 


about by the rearmament programme is handi- 
capping British locomotive builders in export 
markets. The current year should see a further 


expansion in world trade, since there is no reason to 
anticipate a decline in demand on the part of 


South Africa or India, while the South American 
countries have hardly entered the market on any 





vement on those of previous years, clearly 
icate that profit margins are still small ; yet it is 
essential for British manufacturers to maintain their 
ition in export markets if negotiations with’ 
eae locomotive builders are to be undertaken. 
In this respect, the British locomotive industry is at 
a considerable disadvantage, in that it has virtually 
no profitable home market which might on occasion 
be made to offset losses on export business. Although 


im 


be | the Home railways have been placing an increasing 


number of orders with outside firms, the profit 
margin on these orders is small, since the railways 
are in a very strong position by virtue of their own 
manufacturing resources. 

It appears that during the current year the 
locomotive industry will have to rely to an increased 
extent on export orders. The London, Midland 
and Scottish programme involves the construction 
of 110 new locomotives; all, however, are to be 
built at Crewe and Derby. The London and 
North Eastern are to build 125 locomotives at 
Doncaster, Darlington and Gorton. This is the 
first time for nine years that railway construction 
has been undertaken at Gorton. The Great Western 



























































Messrs. W. G. Bagnall both supplied locomotives! considerable scale since, the depression. Some | are to build 100 new locomotives at Swindon. Up 
TABLE II.—INTERNATIONAL EXPORTS OF LOCOMOTIVES. VALUE (£000’s OMITTED). 
eet a | “ 
| 1930. } 1931. | 1982 1933. ! 1934. 1935. 1936. 1937. 
Beene ar SS ee aan | beni wobed i] ethene ha a 
I] 
Per | | Per Per Per | | Per Per | Per Per 
| cent. | cent, | cent. cent. | cent, cent. cent. cent. 
United Kingdom 3,751 | 53-6 1,497 46-8 || 367 | 37-3 734 56:8 || 458 54:5 891 42-7 1,301 55-9 1,181 47-2 
Germany . 2'352 | 40-7 || 1,079 83-7 || 230 23-4 || 200 15-5, || 164 19+7 800 88-4 706 30-3 943 39-4 
United States 138 2-0 || 287 9-0 || 33 3-3 || 55 4:3 124 14-9 166 8:0 105 4:6 180° 7-5 
France .. 260 | 3-7 337 10-5 || 355 36-0 || 302 23-4 91 | 10-9 226 10-9 216 9-3 140* 5-9 
Total .. | 7,001 | 100-0 | 3,200 | 100-0 ! 985 | 100-0 || 1,291 100-0 832 100:0 2,088 100-0 2,328 | 100-0 2,304 | 100-0 
! ! 
TABLE IIl—INTERNATIONAL EXPORTS OF LOCOMOTIVES. VOLUME, IN LONG TONS 
ae 1930. | 1931 | 1982. | 1933 1934. 1935. 1936. 1937. 
| | 1] 
ST gan SUN EEE eh Hl oer —— MY TI 3 ee) aI AE 
| Per || | Per || Per \ Per Per , Per | Per Per 
| cent. | | cent. || | cent. || cent cent. cent. cent. | cent. 
United Kingdom | 50,565 53-0 || 19,852 | 51-0 3,873 | 43-0 || 8,021 56-5 4,760 64-5 10,466 47-3 13,720 || 54-9 || 10,861 41:8 
Germany .. | 41,061 | 43-0 |] 15,528 | 39-8 3,070 | 34-1 || 2124 | 17-6 2.052 | 27:8 9,698 | 43-7 9,283 | 37-1 || 12,687) 48-8 
France .. = ..| — 3,780 4-0 3,579 | 9-2 2,064 | 22-9 1, | 15-9 569 7-7 1,008 | 9-0 1,909 | 80 2,429° | 9-4 
Total | 95,406 | 100-0 38,959 | 100-0 9,007 | 100-0 || 12,067 | 100-0 | 7,381 | 100-0 22,157 100-0 25,002 | 100-0 | 25,977 | 100-0 
' ! | 

















to India, but the greater part of their work consisted 
of boiler construction. Messrs. Robert Stephenson 
and Messrs. R. and W. Hawthorn Leslie, who, as 
mentioned above, amalgamated their businesses 
during the year, produced a number of locomotives 
for use in this country and for India. Messrs, The 
Sentinel Waggon Works received an order from the 
Egyptian State Railways for four geared steam 
locomotives of special design and an order from 
Malaya for three articulated railcars, while Messrs. 
Kitson supplied locomotives and boilers to a number 
of colonial railways. 

As already indicated, British manufacturers lost 
ground in 1937 to foreign locomotive builders. 
International exports from the principal countries 
are shown by value in Table II and by volume in 
Table III, and it will be seen that there was a 
considerable advance in exports from both Germany 
and the United States. Exports from France also 
improved in tonnage, but only at the expense of a 
very considerable fall in the average value per ton. 

German competition was, in fact, particularly | - 
severe in South Africa and in India. Although, as 
stated above, the South African Railways and 
Harbour Board placed an order with Messrs. 
North British Locomotive Company for 44 loco- 
motives valued at over 500,000/., orders placed with 
German firms totalled 116 locomotives valued at 
1,300,000. In Brazil also Germany has superseded 
this country as the chief supplier of locomotives. 
A considerably increased demand for locomotives 
and for railway equipment is to be expected from 
Brazil in the near future, since purchases have been 
so reduced during the depression that there is now 
a serious shortage of transport facilities. The Krupp 
concern reported important contracts for locomotives 
and railway equipment during 1937 for the Argen- 
tine, Turkey, China, India, Italy and Switzerland, 
in addition to South Africa. 





Increased competition was also experienced during 
1937 from the Czechoslovakian firm of Skoda. In 





* Estimated on 11 months’ figures. 


decline is to be anticipated in exports to China in 
view of the Sino-Japanese war, and if Japanese 
influence extends to cover the greater part of China, 
this decline may well prove permanent. In Man- 
churia, for example, a factory for the production of 
locomotives and rolling stock is to be established 


Taste IV.—Employment in the Railway Carriage and 
Wagon and Tramcar Industry. 

















| Number 
At Number Number Number Employed, 
July. Insured. | Unemployed.| Employed. | Index (1924 
= 100), 
1924 52,180 2,774 | 49,406 100 
1927 ..| 54150 | 2,787 51,363 | 104 
1928 56,370 | 6,315 | 60,055. | 101 
1929 54,210 4,904 | 49,306 100 
1930 . 54,090 6,086 48,004 | 97 
1931 51,550 11,675 39,875 | 81 
1932 49,130 12,720 36,410 | 74 
1933 45,180 9,770 | 35,410 | _*% 
1934 46,410 5,717 40,693 | 82 
1935 46,790 | 3,269 43,521 | x8 
1936 .. 49,660 2,167 | 47,508 | 96 
1937 .. 50,610 1,689 48,921! 99 





TABLE v— Value of Exports of Railway Dertbaghe and 
agons in £000's 
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_ | Cerriegee. | Parts. | Wagons. | Parts. | Total, 
1924 | | 840 856 | 1,438 1,809 4,443 
1927 1,753 1,359 1,295 1,877 6,284 
1928 1,7 689 952 1,402 4,829 
1929 | 1,417 1,002 1,427 338 4,184 
1930 . "| 1,036 809 1,952 796 4,593 
1931 ver 382 566 212 1,947 
1932 119 219 48 667 
1933 215 119 108 527 
1934 212 323 226 972 
1935 222 676 286 1.221 
1936 340 262 583 248 Lad2 

: 1,513 2] 549 $27 2,791 








at Mukden by the Nippon Locomotive and Car 
Manufacturing Company, to be operated by a 
company with a capital of Yen 10,000,000. 


till the present no announcements have appeared 
of the placing of orders with private companies, 
and it is known that the London and North Eastern 
is now opposed to the publication of these orders. 
It does appear, however, that there is likely to be 
a very substantial reduction in the number of such 
orders in the current year. 

The efforts being made by the railway companies 
to ensure a, more intensive use of railway wagons, 
which were mentioned in this series last year, are 
also being paralleled in the case of locomotives. 
On the London, Midland and Scottish Railway, for 
example, an important scheme for the imprevement 
of locomotive depdts is nearing completion, The 
scheme, which was inaugurated in 1933, was esti- 
mated to cost approximately 1,000,000/, The 
effects of measures of this nature are shown by the 
fact that between 1934 and 1937, 538 locomotives 
have been broken up without replacement. 

Rolling Stock,-Employment in the railway car- 
riage and wagon industry again showed a good 
increase in 1937, though this increase was consider- 
ably smaller,,than that recorded in each of the 
four preceding years. The employment figures 
given in Table IV include tramcar construction, 
which, however, does not mow account for any 
appreciable volume of employment, and as pointed 
out in this series last year, many of the carriage 
and wagon builders also manufacture other products, 
such as bodies for motor vehicles. 

Exports, as will be seen from Table V, showed a 
very substantial improvement, the total; for car- 
riages, wagons and parts reaching 2,791,000l., 
compared with 1,442,000/, in 1936. Practically the 
whole increase was accounted for by exports of 
complete carriages, which rose from 349,000/. to 
1,513,000, Total exports, however, still remain far 
below the 1927 maximum of 6,284,000/., but there 
are good, prospects of continued improvement in 





The latest financial results of the majority of 
British manufacturers, although a substantial 





export markets. 
During 1937, Messrs. The Metropolitan Cammell 
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Carriage and Wagon Company, Limited, turned out 
a number of coaches for the newly electrified Central 
Railway of Brazil. Orders were received for 250 
bogie wagons for South Africa and 150 for Rhodesia, 
250 box wagons for Egypt, 50, covered wagons for 
Brazil, 12 air-conditioned passenger, coaches for 
South Africa, and, 36 passenger coaches and 217 
four-wheeled wagons for the Kenya and Uganda 
Railways. Messrs. The Birmingham Railway Car- 
riage and Wagon Company, Limited, received orders 
for a number of Diesel-electric railcars constructed in 
aluminium alloy for the Entre Rios Railway of 
the Argentine, 250 bogie wagons for South Africa, 
100 four-wheeled wagons for the San Paulo Railway, 
75 covered wagons for Palestine, and a number of 
other important orders. The Gold Coast Railways 
ordered over 100 wagons from Messrs. The Gloucester 
Railway Carriage and Wagon Company, Limited. 
There have been active developments during the 
year in connection with the International Wagon 
Cartel (Association International des. Constructeurs 
des Materiaux Roulants), The Cartel was first 
formed in 1930 without the co-operation of the 
British manufacturers, In the following year the 
Cartel was seriously weakened by the withdrawal 
of the German Group, but in 1935 both the British 
and German manufacturers became members and 
the operations of the Cartel were expanded on a 
broader basis. At the end of 1936 the full members 
of the Cartel numbered 72, but during the past 
year an additional British firm, and a French firm, 
whose Belgian branch already belonged to the 
Uartel, became members. Negotiations to include 
the Italian Group of eight builders also reached an 
advanced stage, and it is hoped that the Czecho- 
slovakian manufacturers, virtually the only import- 
ant outsiders remaining, will also adhere in. the 
near future. At the annual meeting of the Cartel 
in October, 1937, the 74 active members were 
divided as follows :—Germany (24 firms); Austria 
(1); Belgium (16); Danzig (1); United States (1) ; 
France (12); Great Britain (13); Holland (2); 
Hungary (1); Poland (1); and Switzerland (2). 
Good orders have also been received from the 
Home market. The full London Midland and 
Scottish Railway programme for 1938 involves the 
construction of 732 coaches, 9,715 freight vehicles, 
and 375 road-rail containers, while the London and 
North Eastern plans provide for the construction of 
780 passenger coaches, 10,240 wagons, and 1,250 
containers. The Great Western programme involves 
the construction of 381 passenger coaches and 
3,600 wagons, but all of these are to be built by 
the railway company. The two former companies 
will also themselves construct a substantial propor- 
tion of their new stock, but in September, 1937, the 
London Midland and Scottish Railway placed con- 
tracts with outside firms for 180 bolster-truck 
vehicles and 1,150 freight wagons. In December, 
1937, and February, 1938, the London and North 
Eastern Railway placed orders for a total of 234 
coaches of saloon or corridor type, 175 40-ton wagons, 
100 40-ton timber wagons, 155 20-ton coal wagons, 
800 12+ton wagons of single-bolster type designed 
for the conveyance of timber, steel girders or other 


loads of exceptional length, and 900 containers. | 


The London Passenger Transport Board is also a 
yood customer of the rolling-stock manufacturers, 
and in June, 1937, it was announced that Mesers, 
Gloucester Railway Carriage and Wagon Company 
had received an order for 40) motor and trailer 
cars from this source, valued at approximately 
1,500,0001., while an order for 750 Underground 
coaches to the value of 3,000,0001., placed in April, 
was divided between Messrs. \.ettopolitan Cammell 
Carriage and Wagon Company ‘and Messrs. Bir- 
mingham Railway Carriage ana Wagon Company. 
As a result of these ordéts and the improved 
demand from colliery companies, thost carriage'and 
wagon builders have been very busy dtiring the past 
year, The profit margin, however, has’ been small 
ind many firms have been hampered by a shortage 
of steel, which has in some cases necessitated tem- 
porary ‘suspension of work. The ‘wagon-hiri 
business has been rather more ‘profitable, though 
here again new'fegulations enforced by the railway 
companies have given rise to considerable expertise, 
These regulations insist that every wagon shall bear 


wagon has been taken into a workshop, examined 
and brought up to an agreed standard. All wagons 
had to go through this process before the end of 
1937, and thereafter a new plate is to be affixed at 
least every seven years. Among other regulations, 
all wagons must now have two double brakes and all 
“ converted "’ wagons (i.¢., wagons converted from 
dead to spring buffers) had to be off the lines before 
the end of the year. 

On the whole, there are good prospects of increased 
activity during the current year, but profite will 
probably not expand to the same extent. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Prior to the general meeting of The Institution 
of Mechanical Engineers, on Friday, March 18, at 
Storey’s-gate, St. James’s Park, a meeting of the 
members of the Benevolent Fund and others in- 
terested, was held to consider the report of the 
Committee of Management for the year ending 
December 31, 1937. The Chair was occupied by 
the President of the Institution, Mr. David F. 
Roberts. The report showed a slight increase in 
membership, there being now 1,858 names on the 
roll, which, however, is less than 15 per cent. of the 
total membership of the Institution. Contributions 
had been received from 670 members not on the Fund 
roll, and the report stated that an excellent response 
had been received, especially from the junior 
members of the Institution, to a recent appeal, 
when copies of an article which appeared in 
ENGINEERING were circulated to all members of 
the Institution. At the same time, it was emphas- 
ised that a far larger income must be secured if the 
Committee were to deal satisfactorily with all the 
distressing cases that came before them. The total 
income actually available for grants during 1937 was 
only 2,180/., whereas grants to the amount of 2,288I/. 
had' been distributed, even this amount not render- 
ing it possible in many cases to give adequate assist- 
ance. On the motion of the President, the report 
was unanimously adopted and a resolution was 
passed for the transfer of a sum not exceeding 500/., 
from capital to income, should this be required, to 
meet the increasing applications for assistance. 
Two. members of Committee, Mr. H. L. Hall, 
M.B.E., and Captain R. E. Trevithick, retired by 
rotation, and were, according to the articles, not 
at present eligible for re-election. Major William 
Gregson, M.Sc., who was co-opted in Mareh, 1037, 'to 
fill the vacancy caused by the death of Mr. W. 


| Taylor, O.B.E., automatically retired, but was 


eligible for re-election. The following were elected 
to serve on the Committee of Management: Mr. A. 
H. Abbott, Major W. Gregson, M.Sc., Major 8. J. 
Thompson, D.8.0., and Sir John E. Thornycroft, 
M.B.E. The honorary treasurer, Mr. W. O. Roberts, 
and the honorary secretary, Brig.-General Magnus 
Mowat, C.B.E., retired by rotation and were re- 
elected. Mr. Raymond Crane, F.C.A., was re-elected 
as honorary auditor of the accounts of the fund for 
the year 1938. 
AIRCRAFT EFFICIENCIES. 

At the general meeting of the Institution following 
the Benevolent Fund meeting, the President occu- 
pied the Chair. Apart from the formal busi- 
ness, the object of the meeting was the reading and 
discussion of a paper, entitled “ Aircraft Efficien- 
cies,” by Dr. N. A. V. Piercy. We commence to 
reprint this paper in abridged form on page 339 of 
this issue. 

The discussion was opened by Wing-Commander 
T. R. Cave-Browne-Cave, C.B.E., who expressed 
the opinion that the paper was likely to be of service 
to the Institution as mechanical engineers were, 
generally, too busy to study the large amount of 
aeronautical information published. In the manu- 
facturing technique and principles of design of air- 
craft, the degree of refinement involved was prob- 
ably greater than could be justified for purely 
mechanical engineering, but the mechanical engineer 
Should be able to benefit in some ways from the 
nevessary investigations which had been made, with 
the expenditure of a great amount of effort and 
money. An example lay in the work described in 





a generally tepaired *” plate which certifies that a 


the paper, which would be very useftil in its applica- 





tion to the problems of cavitation in the design, of 
hydraulic machinery and to, those connected with 
erosion, the curious little hump in the curve of Fig. 5, 
for instance, being probably. definitely connected 
with the last problem, as it arose from turbulence 
of a rather subtle character. Again, the design of 
axial-flow fans seemed to him to provide possible 
application of airscrew theory. He had tried that 
once during the war, when it was necessary to reduce 
the size of an involute blower used for airship pur- 
poses, and it had been found possible with an axial- 
flow blower to treble the efficiency obtained from an 
involute blower of the same size. 

The paper was a model of its kind, but he ventured 
to suggest that it could be improved by the inclusion 
of some diagrams which had been shown on the 
screen, but not printed, while the ordinary mech- 
anical engineer might find it useful to have some 
concise definitions of such terms as ** induced drag ” 
and “‘ drag form.” He thought the author had been 
enterprising in trying to bring airships, aeroplanes 
and autogyros on to a common basis for comparison, 
but he had not been able to verify the validity of 
the method as the data used for airships in the paper 
were derived from a small metal-skin airship. How- 
ever, some particulars he had of a larger ship, the 
R. 101, seemed to fall quite nicely into the curve. 
The author had assumed his airship would be filled 
with helium. Though he was aware that the Joss of 
the Hindenberg by fire was used as an argument 
in favour of helium, he felt that the decision to use it 
was not technically sound, though psychologically 
it might be correct. The risk of fire when hydrogen 
was used was, he considered, offset by the extra lift 
secured, which would be 15 tons in the case of the 
R. 101. The greatest safeguard against fire was 
obtained by using the heavy-oil engine. This applied 
also to commercial aeroplanes, where fire risk, un- 
doubtedly very great if a crash occurred with a 
petrol-engined machine, would be virtually non- 
existent with heavy oil. Of course, the use of the 
heavy-oil engine meant a certain loss in performance, 








| but he thought the question of safety was, after all. 
| as commercially important as a little extra perform- 
jance. Although it had not been specifically stated 
in the paper, the author seemed to think that the 
performance of aircraft would improve considerably 
if the design and use of flaps to assist landing made 
distinct advance. He himself felt that an equally 
important consideration was that of assisted launch- 
ing. Perhaps, some type of this could be developed 
which would enable a machine to get off with a very 
much bigger initial load and still land perfectly 
safely after having discharged a part of it. This 
would enable the machine to attain a higher speed 
and would be an achievement of great impor- 
tance and one to which the mechanical engineer 
might be able to make a very useful contribution. 
Mr. F. C. Johansen commenced his remarks 
by citing the conclusions stated in Dr. Lanchester’s 
“James Forest” lecture of 24 years ago, that the 
coefficient of tractive resistance of a contemporary 
aeroplane was 12 times to 13. times as great as that 
of a train on rails. Under, present-day conditions, 
Mr. Johansen continued, a train comprising a loco- 
motive and six coaches travelling at 70 m.p.h., 
would have an efficiency criterion, as defined by 
Dr. Pierey’s formula (1), of about 21. This was 
close to the value of »,, given in Fig. 1 for an aero- 
plane wing at 70 m.p-h., viz. 12 x 1-8. In making 
the comparison, the term “ net lift” in the formula 
had been taken as the total weight of the train. 
The finding did not, however, hold good at all speeds. 
For the train, the condition of constant lift inde- 
pendent of speed held in the same way as for the 
airship, though in the case of the train, the diminu- 
tion of n, with increasing speed was less rapid. 
That was because train resistance over the range 
from 60 m.p.h. to 120 m.p.h. increased. proportion- 
ally, about 1-25th power of V (speed in feet per 
second), whereas the airship resistance varied with 
something approaching the square of the speed. 
Thus, at 100 m.p.h. the value of , for the train was 
only about 13, which compared with 1-1 for the 
airship hull and with 2-6 for the aeroplane wing. 
Further, if a train were envisaged as travelling at 
200 m.p.h. to 300 m.p.h., its efficiency criteria, fell 
to the values of the same order as those of an aero- 
plane wing. 
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Increase in aeroplane speeds in the last 20 years 
was evidently associated with increase in aeroplane 
efficiency, contributory causes to which were: the 
“ cleaning up ”’ of the external structure, the replace- 
ment of the biplane by the monoplane, and’ the 
reduction of the weight : h.p. ratio in engines. The 
net result was a machine with less intrinsic resistance 
and increased lift for the same wings and lift co- 
efficient, and thus wing area could be reduced. It 
would be of interest to have the author’s views on 
the limits of the resultant increase of wing loading. 
There would come a stage when the diminution of 
the profile drag by reduction of area would be more 
than compensated by increase of induced drag due 
to increased lift coefficient. Mr. Vessey, in a recent 
paper before the Royal Aeronautical Society, con- 
templated an optimum wing loading of about twice 
or three times that at present employed. Substantial 
increases in wing loading would, however, Mr. Johan- 
sen considered, undoubtedly increase the difficulties 
of landing and take-off, and it was difficult to 
visualise the employment of full-span flaps to serve 
both conditions, take-off calling for increased lift 
and, if possible, reduce drag, while landing called 
for a simultaneous increase of both lift and drag. 

It was questionable whether any marked change 
in wing design would be possible. The thick wings 
of the modern monoplane were suitable for high’ 
loadings, as they were strong and rigid and facili- 
tated housing of engines and retractable under- 
carriages. But thick wings probably tended to- 
wards inefficiency as regards profile drag and body 
interference. There appeared to be a case for 
inéreasing wing loadings by making the wings 
shorter, while retaining a large chord to augment 
rigidity against torsional wing flutter. This shortened 
wing would enable thinner wing sections to be used, 
but any advantage in efficiency thus obtained might | 
well be offset by difficulties in housing the engines 
and landing wheels. As regards structural changes, 
some recent experiments in the compressed-air 
tunnel at the National Physical Laboratory seemed 
to point to the fact that drag due to mushroom- 
headed rivets was not so great as supposed at flight 
speeds, a finding which might prove of practical 
importance, as such rivets were easier to handle than 
flush rivets. Although fairing and smooth regular 
external surfaces had greatly reduced skin friction, 
yet Table IV of the paper showed that this was still 
the greatest factor in the total drag. It might be that 
if laminar flow could be induced over the whole 
wind-swept surface, instead of over only for a short 
distance to rearward of the nose of the machine and 
the leading edges of the wings as at present, con- 
siderable improvement could be effected and it would 
be interesting to have the author’s views as to the 
possibilities of such a change. 

Mr. D. L. Hollis Williams said that one com- 
ment of a practical nature might be made on the 
paper, in which the skin friction in the aeroplane 
had been shown to be as much as 60 per cent. of the 
total drag. In the modern metal aeroplane, the 
biggest production problem and the greatest expense 
of labour lay in the connecting of the component 
parts together. In a particular case, 80 per cent. 
of the total labour time was expended on just that 
one process, which entailed extreme attention to 
finishing the external surface, since quite small pro- 
jections could exercise a very important influence on 
the overall resistance. In consequence, there had 
to be employed very elaborate riveting operations 
which would seem uncalled for by the average mech- 
anical engineer. At the start a most intricate 
countersinking process was necessary and, finally, 
special tools had to be employed to secure a per- 
fectly flush surface. 

Dr. R. Roxbee Cox was inclined to challenge the 
general utility of the criterion of efficiency given in 
formula 1 of the paper, which, he thought, would 
hardly suit an air-line operator. It might occur 
for instance, that a slowish biplane and a modern 
high-speed transport monoplane worked out at the 
same efficiency, while the high-speed machine carried 
half the pay-load at twice the speed, Again, if he 
had a fast aeroplane which had a certain pay-load 
for a given horse-power and devised another machine 
whith carried the same pay-load faster because of 
an increase of horse-power, the faster machine would 
have the lower efficiency and matters would have 








gross weight there must be a point where there 
would be an optimum pay-load. He would like to 


aircraft that might be used under Atlantic range 
conditions. 


efficiency increased with size was responsible for the 
growing attention’ to large-sized machines, but, in 


speed was not an essential for this type of machine, 


connection the autogyro appeared to possess the 
The autogyro had been |; 
touched upon in the paper, but it would be inter- 
esting to have the author’s views as to the possi- 
bilities of improvement in small craft of this type. 
In conclusion, Mr, Mines referred to a machine 
devéloped in the United States, which could ‘appa- 
rently 
and thereafter used as a motor-car, the wings being 
resumed as required. 


greatest 


remarked that Some of the questions raised’ could 


to’ bé very closely investigated before ‘it’ could be 
decided how to assess two such machines. It was not 
a matter of 'ton-miles per gallon only, but first cost, 
maintenance, depreciation and so forth, which were 
very difficult to embody in'a formula, came in. He 
did not assert that the criterion referred to was use- 
less, but, he thought, its true value, apart from its 
importance as a basis for statistical investigation, 
still remained to be determined. It was sound as far 
as it went, but it was not the only one which ought 
to be used. Some other criteria seemed to him, on 
the other hand, to be wrongly used. It was common 
to compare aircraft-wing structures on the basis of 
wing weight per square foot. This could only be 
right if'a comparison were made of aircraft of the 
same specification, the same wing loading and the 
same ratio. If, however, different structures 
of ae of different weights were compared, 
then certainly the laws of similitude referred to in 
the paper demanded that the wing weight per square 
foot be divided by the wing span or wing chord or 
something of that kind. If other factors, such as 
wing load, were taken into. account, they would 
have to be brought into the criterion as well. He 
was pleased to see that both the author and 
Mr. Johansen seemed to believe that it was econo- 
mical to use wings of relatively low aspect ratio. 
Wing-Commander Cave-Browne-Cave, in his dis- 
cussion on the relative advantages of helium and 
hydrogen seemed to have missed one point. The 
Germans, in.adopting heliam, had ‘realised that it 
was necessary to make it more like hydrogen than 
it was, and they proposed to heat it. If they could 
succeed in this a ation of heat they might 
remove its duatah eee vogehie, and then the last 
argument in favour of using hydrogen would dis- 
appear. ' 

Mr. D. L. Brown enquired what prospects there 
were in the near future of devising means to suck 
away or otherwise remOve form drag, which consti- 
tuted the biggest xr of the total drag and, 
further, whether could add some informa- 
tion as to the yof variation of wing thickness 
telated to chord. .- 

Mr. J. L. B. Jones suggested that a better criterion 
of aircraft performance than the ratio between pay- 
load and gross weight would be the actual pay-load 
itself, and quoted figures showing that a machine 
with a wt pay-load might be preferable to one 
with a lighter one, @V@n though the efficiency of the 
first was less than that of the second, unless main- 
tenance and ground nses were directly propor- 
tional to gross i Considering aircraft of 
increasing size, it clear that the structural 
weight must vary as the cube of the dimension, 
but the load that any member could withstand, 
and hence the gross weight of the machine, would 
vary only as the square of the linear dimensions. 
In a large structure, the rule might not hold, as in 
such a case beneficial refinement of detail could be 
made, Using as an illustration recent flying boats, 
Mr. Jones said it would appear that somewhere 
between 45,000 Ib. gross weight and 300,000 Ib. 






t. 


hear the author’s views as to the optimum size of 
Mr. R. Mines said that the view that aeroplane 


his opinion, one of the important fields of develop- 
ment in aeronautics lay in the very small machine, 
which the private citizen of moderate means could 
run in a manner analogous to a motor-car. High 
but ease of landing and take-off were. In this 


possibilities. 


divested of its wings on reaching an airport 


Dr. . Piercy, being *then called upon to reply, 


be better dealt, with in his written reply, but a few 
more general points could be commented oh. He 
would be glad to embody the additional diagrams, 
referred to by Wing-Commander Cave-Browne-Cave 
in the final form of the paper. This speaker's 
reference to axialflow fan design, ‘&c., was to the 
point and he would have referred ‘to it in the paper 
if it had occurred to him. He agreed that the 
question of launching apparatus was becoming one 
of great, importance, as wing loads went up. The 
alternative was some form of reserve power, but 
such a system as an extra engine for occasional) use 
would cut into pay-load. It was within the bounds 
of possibility that some form of chemical ‘power, 
which did not weigh so much and could be exerted 
for short ‘periods, might meet the case. Mr. 
Johansen’s data were interesting and he would 
examine the comparison later. He thought that 
full-span, flaps would reduce speed by about 6 per 
cent. to 7 per cent., but the question involved a 
major invention rather than a mere improvement. 
Similarly, ‘with the reduction’ of skin fri¢tion, if 
changes of désign could “be made which would 
extend the area of laminar flow probably from three- 
quarters to five-sixths of the skin friction could be 
eliminated. Mr. Brown’s question as to the sucking 
away of form drag could not be answered satis- 
factorily at the moment, but experiments, were 
being made both here and in the United States. 
Some laboratory experiments of, his own had, so 
far, proved intonclusive. Mr. Jones ‘seerhed to 
suggest ‘that until the size of the Empire flying 
boats was generally attained it was impracticable 
to design so.as to save weight. He could not: fully 
share that view, the experience gained — might 
possibly be successfully applied to smaller craft. 
He was sorry that he had not been able to refer to 
private flying as suggested by Mr. Mines. His 
paper really dealt with civil aerial transport, and 
the design of the small owner-flown mathine 
presented quite different problems to that of the 
large aeroplane. 








THE LATE MR. H. W. CLOTHIER., 


THE death of Mr. H. W. Clothier which, we regret 
to record, occurred at Auckland, New Zealand, on 
Friday, March 11, at the age of nearly 66,;: marks 
the passing of a pioneer in the design and manufacture 
of electric switchgear capable of dealing with the 
largest’ amounts of energy. He was, if not the sole, an 
original inventor of metal-clad ‘switches, and their 
subsequent development to the present state of effi- 
ciency was also largely due to his efforts and inspiration 
It is not, perhaps, always recognised that metal-clad 
switchgear is essentially a British product, and that as 
recently as the British Empire Wxhibition of 1924. 
German and other {reign engineers were so ‘unfamiliar 
with it as to regard it as a distinct novelty. Since that 
time, its use in this country has become so widespread 
for al! purposes as to be almost predominating, and 
it has; also received an increasing application in all 
parts of the world. This essential part of electric 
power supply may well be described as | Clothier’s 
monument, for his career was inextricably bound up 
with it and without it his biography discloses few salient 


points 

Henry William Clothier was born in London on 
April 3, 1872, and, after receiving the usual scholastic 
pe aaah was apprenticed to Messrs. J. and H. Gwynne, 
Limited, of Hammersmith. He then became one of the 
band of ‘ Ferrantians,” and worked with the late 
Dr. 8. Z. de Ferranti and’ Mr. C. P. Sparks in London. 
He joined the firm bearing the famous hame at Hollin- 
wood, where he was, for a time, in charge of the design 
and development of switchgear and transformers. 
In 1905, ‘he began ‘his long assoviation with Tyneside, 
being first engaged on an investigation suggested: by 
Messrs. ©, H,, Merz and B. Price into, protective gear 
for power generation, distribution Seal: Seetaietenten. 
While thus engaged, his attention was directéd to the 
improvement of high-voltage switchgear, and he then 
prodiced the original design ofthe metal-clad draw-out 


ype. 

In 1906, he joined the staff of Messrs. A. Reyrolle and 
Company to supervise and direct their switchgear 
developments, and remained with them, first as manager 
and afterwards as one of the directors, until the day of 
his'death. ‘Rather less than a year ago he retired from 
some of his executive ‘activities, but’ he continued 
to act in an advisory capacity on the work he had 
previously controlled and, as those who met him 
shortly before he set,out.on his world tour appreciated, 
his interest im all. matters relating to' switchgear was 





as keen as ever. It may: be truly’said that, in this 
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branch of engineering, Clothier developed a new tech- 
nique, the course of which is to be discovered both in 
text books and in the numerous papers which he himself 
read before the Institution of Electrical Engineers. 
The majority of these papers are to be found in a 
volume of collected papers entitled Switchgear Stages, 
which was published privately about five years ago, 
though his latest contribution, which was prepared 
in collaboration with Mesars, B, H. Leeson and H. 
Leyburn, and in which switchgear with a rupturing 
capacity of 2,500,000 kVA at 132 kV was described, 
was only presented to the Institution at the end of 
last year. 

In addition to switchgear design, Clothier played a 
leading part in advocating the scientific testing of 
switchgear; and it was his foresight and initiative 
which led to the establishment of the first short-circuit 
testing station in this country. The results obtained 
at this and other similar stations have done much 
to bring about the production of switchgear which 
can be guaranteed to withstand the most onerous 
emergency conditions. He was also a keen advocate 
of standardisation and research. 

Clothier was elected an Associate Member of the 
Institution of Electrical Engineers in 1901, and was 
transferred to the class of Member in 1911. He 
had served on the Council and had also been both 
chairman and honorary secretary of the North- 
Eastern Centre. In addition to Reyrolle’s, he was 
connected with Messrs. J. H. Holmes and Company, 
Limited, Parolles Electric Plant, Limited, and Pyro- 
tenax, Limited. 








LAUNCHES AND TRIAL TRIPS. 


“ Onna.”—Single-screw cargo motorship; four- 





cylinder Barclay, Curle-Doxford cma agg | oil 
engine. Trial trip, March 16. Main dimensions, 420 ft. 
by 57 ft. 6 in., by 34 ft. 6 in. Built and engined by | 


Messrs. Barclay, Curle and Company, Limited, White- | 
inch, Glasgow, W.4, to the order of Messrs. British | 
India Steam Navigation Company, Limited, London. 

“Exuias G. Kotuxunpis.”—Cargo steamer; triple- 
expansion engines supplied by Messrs. The North Eastern 
Marine Engineering Company, Limited, Wallsend. 
Launch, March 17. Main dimensions, 433 ft. 6 in., by | 
60 ft. 6 in., by 37 ft. 3 in. Built by Messrs. Short 
Brothers, Limited, Pallion, Sunderland, to the order 
of Messrs. Rethymnis and Kulukundis, Limited, The 
Pireus, Greece. 

“ Reorent TicEr.’’—Single-screw oil-tank motorship ; 
single-acting, two-stroke four-cylinder Swan, Hunter- 
Doxford opposed-piston Diesel engine. Launch, March | 
17. Main dimensions, 500 ft. by 68 ft. 3 in., by 35 ft. 9 in. 
Built and engined by Messrs. Swan, Hunter and Wigham 


Richardson, Limited, Walisend-on-Tyne, for Messrs. 
©. T. Bowring and Company, Limited, London and 
Liverpool. 

 Triapic.”’—Single-sorew cargo and passenger motor- 


ship for carrying phosphate in bulk from Nauru and 
Ocean Islands to Australia and New Zealand, and to 
convey passengers and stores to the Islands; single- 
acting, four-stroke, airless-injection Harland-B. & W. | 
Diesel engine supplied by Messrs. J. G. Kincaid and | 
Company, Limited, Greenock. Launch, March 17. 
Main dimensions, 435 ft. by 60 ft. by 37 ft. Built by 
Messrs. Lithgows, Limited, Port Glasgow, to the order | 
of The British Phosphate Commissioners, Melbourne, | 
Australia. 
“ DAPHNELLA.”’—Single-screw oil-tank motorship ; 
four-stroke, airless -injection, eight -cylinder super- | 
charged Hawthorn-Werkspoor Diesel engine. Launch, | 
March 18. Main dimensions, 482 ft. by 59 ft. by 34 ft. 
Built and engined by Messrs. R. and W. Hawthorn, | 
Leslie and Company, Limited, Hebburn-on-Tyne, to the 





order of Messrs. Anglo-Saxon Petroleum Company, | 
Limited, London. | 
“ Monster.”’——-Twin-screw cross-ch Ys rer 


moter for the overnight service between Dublin and 
Liverpool; single-acting, two-cycle, airless-injection, 
ten-cylinder Harland-B. & W. Diesel engines. anded 
over, March 18. Main dimensions, 367 ft. by 50 ft. 
by 19 ft. Built and engined by Messrs. Harland and 
Wolff, Limited, Belfast, for Messrs. The British and Irish 
Steam Packet Company (1936), Limited, Dublin. 











CRANKLESS  Recrrrocatine Hypraviic Pomp: 
Exratom.— We regret that in an article under the above 
title, on page 306 of our last week's issue, the weight 
of the pump was given as 70 11. instead of 17 lb., which 
is the correct figure. The error, which arose from our 
SS failure to carry out a >x0rrection, will probably 

ve been apparent from the figures given for the esti- 
mated weight of a amaller 1 running at a higher 
speed. 

Barrisx SranparD Bortzr Frirrives.—The British 
Standards Institution, 28, Victoria-street, London, 8.W.1, 
has issued Specification No, 759-1937, which deals with 
valves, gauges and similar fittings for land boiler instal - 
lations. The materials and construction of all generally - 
used types of fittings are dealt with, and certain broad 
recommendations given in regard to installation. Perhaps 
the most interesting section is that referring to safety 
valves, which have been classified into ordinary, hig 
and full-lift valves. Comprehensive formule and speci- 





tications are included for valve springs. The price of the 
publication is 2s. 2d. post free. 





BICOP OXYGEN-FREE COPPER. 


A HIGH-CONDUCTIVITY copper, which is substantially 
free from cuprous oxide inclusions, has been produced 
as a result of investigations carried out in the research 
laboratory of Messrs. British Insulated Cables, Limited, 
Prescot, Lancs. We are informed that the material, to 
which the name Bicop-brand copper bas been given, 
is now available in commercial quantities for use where 
high density, ductility, toughness, and resistance to 
fatigue are required. Technical data regarding the 
preparation of the copper are not available for publica- 
tion, but it is stated that it is produced in a special 
manner under the closest supervision and control and is 





Bicop CoprER WIRE ArTER ANNEALING 
in HypROGEN. xX 150. 








S. 


Bicorp Corprer WIRE. 


Fie. 3. 


cast into vertical moulds of special design and size. 
feature of the new material, which is a consequence of 
its freedom from oxygen, is that it is practically immune 
from embrittlement when annealed in a reducing atmo- 
sphere, whereas ordinary tough-pitch copper, owing 
to the reduction of the copper oxide present, is 
rendered spongy and unsound by this treatment. The 
microphotographs reproduced in Figs. 1 and 2, above, 


Tas_e I.—Torsion Tests ; Number of Twists in 6 in. 


Bicop Brand Copper. Tough-Pitch Copper. 
Hard- | Bright- | Annealed | ttarq. | Bright- | Anpenled 
drawn. | Annealed Hydrogen | drawn. | Annealed.| 5 vdrogen. 

| | | i Zz q LS 

108 167 | 119 45 | 105 5 

103 113 115 43 97 12 

122 138 134 33 «| BG 9 

126 124 | vs 42 94 6 


show the effects of annealing wires of the two materials 
in hydrogen for a period of 2 hrs. at 850 deg.C. In the 
case of the Bicop-brand copper, shown in Fig. 1, the 
metal is sound, whereas in that of the horizontally-cast 
tough-piteh copper, shown in Fig. 2, the treatment has 
resulted in the reduction and partial removal of the 
cuprous oxide with consequent embrittlement. A prac- 
tical test is illustrated in Figs. 3 and 4. After annealing 
in hydrogen at a temperature of 850 deg. C., for 30 
minutes, the ductility of wire of the new material is 
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unimpaired, and it is capable of being tied into a tight 
knot, as shown in Fig. 3, without showing any sign of 
fracture. The tough-pitch copper wire, on the other 
hand, failed after similar treatment, as will be seen in 
Fig. 4. The ductility of the new material, in compari- 
son with tough-pitch copper, as indicated by torsion 
and bend tests, is shown by figures supplied by Messrs. 
British Insulated Cables and quoted in Tables I and IT. 
All the tests were carried out on 0-081-in. diameter 
wires, and the annealing in hydrogen was conducted 
at a temperature of 850 deg. C., for a period of 30 
minutes. 

The tensile strengths of Bicop and of tough-pitch 
copper wires are stated to be equal in value, averaging 





Wire AFTER 


x 150. 


2. ToveH-PitcH CopPrer 


ANNEALING IN HYDROGEN. 


Fia. 





Toveu-Pritrcu Coprer WIRE. 


Fie. 4. 


A | about 31 tons per square inch, in the hard-drawn con- 


dition, and about 16-5 tons in the commercially bright - 
annealed condition. The electrical conductivity value 
of the new material is such that it will meet the require- 
ments of all the standard specifications. A series of 
fatigue tests has been carried out on 0 -081-in. diameter 
hard-drawn wires, using a Haigh-Robertson machine. 
Data are not at present available, but we understand 


Bend Tests : Number of 90 deg. Bends over 


5 mm. Radius. 


Tasre II. 


Bicop Brand Copper. Tough-Pitch Copper. 


! } 
| Bright- | 


| ‘meg raled 
Bright- | ons “Wek Hard- | Anneek 


Hard- . 
drawn. Annealed. Hydsogee. drawn. |Annealed. | Hydrogen. 
49 78 j 66 16 46 4 
42 66 62 | 20 52 2 
as ij 73 95 | 2 50 1 
37 | 7 I 63 18 45 3 





that the results indicate the superiority of the Bicop 
copper over tough-pitch copper. The new material 
can be supplied in all sizes and shapes of wire, and in the 
form of strips, sheets and special sections. It is 
specially recommended for use where copper is sub- 
jected to alternating bending stresses, edgewise bending, 
deep drawing and spinning, and in cases in which weld- 
ing operations are to be carried out, as the absence 
of oxygen enables sound welds to be made. 
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ALL-WELDED BULLDOZER. 
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ALL-WELDED BULLDOZER. 

Tue machine shown in the accompanying illustration 
and used for the bending rails, structural-steel sections, 
punching and forming and, in general, such jobs as 
require considerable force with or without a shock 
effect, is known in the United States, the country of 
its origin, as a bulldozer. Usually, as illustrated, it 
consists of a heavy base with a fixed pair of jaws at 
one end and carrying a ram sliding on ways on the top 
surface, the whole construction resembling a large 
parallel-jaw vice. The movable jaw has a fixed stroke 
determined by a pair of cranks to which it is coupled 
by stiff connecting rods. The cranks are driven, 
through reducing gearing, by an enclosed electric motor. 
The machine is manufactured, in nine sizes, by Messrs. 
Steelweld Machinery Company, 6980 Machinery- 
avenue, Cleveland, Ohio, U.S.A., a firm represented in 
England by Messrs. Gaston E. Marbaix, Limited, 
Humglas House, 22, Carlisle-place, London, 8.W.1. 

We do not now describe the machine as embodying 
any new principle, but, as regards construction, the 
practice has hitherto been to employ eastings for 
the main parts, which, as there is little knowledge of 
the actual loads required in bending either hot or 
cold steel, frequently broke under the overloads 
resulting from such lack of information. Castings 
have, therefore, now been abandoned by Messrs. 
Steelweld Machinery Company, and the whole machine 
is made up of rolled-steel parts welded together. 
The general construction will be clear from the 
illustration. Heavy members, turned up at each end, 
form the tops of the joist-section sides of the base, 
and in the path of the ram are fitted with ways of 
hardened and ground steel bolted in place. Beyond 
the ways the space between the tops is finished with 
a thick table furnished with Tee-slots. The turtied-up 
sides facing the ram are provided with hard-steel 
machined renewable liners. The ram is built up of 
rolled steel, its machined face being provided with Tee- 
slots, for the attachment of dies, &c., cut ‘in the solid, 


| ram to be driven up to the work, backed off, and again 


driven forward, &c., as may be required, that is, the 
crank-pin has not to pass over the dead-centre to 
reverse. The frame, it is stated, is unbreakable under 
any working conditions with the specified motor sizes. 
The motor and drive are housed in, where not proteeted 
by the extension of the base, by light removable casings. 
These can be made out in the illustration, on which 
can be seen the normal arrangement of control, viz., 
a double-handled pull rod and levers above the ram, 
though electrical control is available, alternatively. 








AIRCRAFT EFFICIENCIES* 
By N. A. V. Prercy, D.Sc. 


A NATURAL consequence of more efficient aircraft has 
been to direct closer attention to the lifting and pro- 
pulsive systems ; in the modern aeroplane these alone 
account for 70 per cent. of the power delivered by the 
engine. There are three lifting systems now firmly 
established, namely, the gas bag method as used in air- 
ships, the fixed wings of aeroplanes and flying boats, 
and the rotors of autogyros. For different reasons, the 
first and last have not yet reached as advanced a 
stage of development as have wings. Another difficulty 
arising is that the best extant examples would show 
great variations in size and speed, Data are not avail- 
able for large or fast autogyros, and it is therefore most 
suitable at this stage to select for comparison a very 
small airship envelope and the wing of a slow aeroplane. 
The criterion of efficiency adopted in this section is the 
practical quantity 
_ Net lift (tons) x m.p.h. 1 
Brake horse-power (1) 
the force being the gross lift less the deadweight, and 
the brake horse-power that required to maintain the | 
speed in level flight. The mixture of units will be 


7N 


| 





this face being welded tc the rear part and the shaft 
which runs right through it. The hardened ways extend 
round the inner edge and underneath the flange of the 
top members, and the ram is centred and held down by 
adjustable gibs bearing on both surfaces. The sides 
of the base are extended to house the motor with 
suitable cross-bracing. The base is also cross-braced 
by webs in line with the deep gussets on the outside. 
The cranks are carried on rolled-steel disc wheels 
and the shaft is mounted im plain bronze-bushed 
bearings, similar bearings being fitted to the connecting 
rods. The high speed and flywheel shafts are mounted 
on ball bearings. All the gear wheels have teeth 
machine-cut from the solid. The motors, which are 
of the variable-speed type of from 3 h.p. to 75 h.p., 
according to the size of the machine, transmit. power in 
all but the four smallest sizes through Vee-belts and 
reversing clutches, this arrangement permitting the 


condoned, it is hoped, in view of the clear idea con- 
veyed ; since drag is equal to airscrew thrust in level | 


flight, this formula is easily reduced to 


Nyy = 0-1674 Np rs (2). | 
where 7, is the efficiency of propulsion and ry the | 


non-dimensional ratio of the net lift to the drag. 





An airscrew efficiency of 81 per cent. is assumed for | 
the autogyro and aeroplane, and 83 per cent. in the | 
case of the airship. The envelope weight is taken from 
an interesting recent craft? with metal skin, of 54 tons 
gross lift. A heavier-than-air craft sacrifices nearly 
twice as much lift in underearriage weight as an airship 
does in ballast ; moreover, it implies other body weights 
which are included in-an airship hull. To allow for 
these differences, the deadweight of the hull is reduced 


* Paper read before The Institution of Mechanical 
Engineers, on Friday, March 18. -Abridged. 
ae +1 B. Friteche, 1929, . Trane. A.S.M.£., vol. li, 
artl. 
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| for purposes of comparison. by 5 cent. The wing 
| selected is so lightly loaded, in ale to limit disparity 
;in minimum flying speed as compared with the auto- 

gyro, that it would not in practice |be fitted with a 

landing flap, but this fitment is included for the sake of 

uniformity, Other used in computation are as 
| follows :—Hull: Fineness (length/maximum diameter), 
|3.;, displacement, 202,200 cub. ft. ; gas, helium ; actual 
| deadweight, including double ballonets, but excluding 
| fins, 5,400 lb. Wing : Thickness ratio (mean thickness 
| of section/mean chord), 0-15 ; aspect ratio (span/mean 
| chord), 6; half-tapered plan form and full cantilever 
| construction ; wing loading (gross lift/product of span 
and mean chord), 12-8 lb. per square foot ; deadweight, 
116 per.cent. of gross lift, Rotor: Disc loading (gross 
| lift/area swept by rotor), 24 Ib. per square foot; maxi- 
|mum ratio of gross lift to drag, including boss, 8}; 
| deadweight, 8 per cent, of gross lift. 

The curves of efficiency plotted against omen in Fig. 
| 1, page 340, show striking differences which change of 
| data would modify only in degree. The rotor is unique in 
| attaining maximum efficiency at top speed, or, there- 
| abouts, the value being restricted by the drag of the 
| exposed boss, the flapping or feathering of the. blades, 
| and the need to induce auto-rotation at. a suitable top 
| speed. It should be remarked here that the. rotative 
| wing, whether of the windmill or helicopter type, would 
| still fulfil a very useful function in aeronautics; were 
| its efficiency less, while technical developments in 
| progress may well materially increase its efficiency. 

A preliminary explanation of the contrast between the 
| airship hull and the wing is as follows. In, both; the 
| drag becomes largely frictional at the higher speeds 
| and depends primarily on wetted surface. As speeds 
decrease, this remains true of the hull, while the wing, 
|on the other hand, has to pay more.and more for 
| dynamic lift, so that eventually efficiency falls to a low 
| value. A wing owes its advantage at. small size and 
| high speeds chiefly to the lesser extent of wetted sur- 
| face and a lighter deadweight. But with increase in 
| size, the hull, for obvious geometrical reasons, becomes 
| better off in both respects, and there is some difficulty 
in maintaining the wing’s superiority. On the other 
hand, the reasonable expectation of maximum size for 
flying boats has increased about eight times during 
the past twenty-five years, and to a lesser extent for 
aeroplanes only on account of the poor landing grounds 
that are still prevalent. 

Engine power is absorbed by wings in several different 
ways, one of which may be com with a corre- 
sponding loss occurring in propellers, the theory of 
which is more familiar to many engineers. ine 
and Froude in a well-known investigation established 
an ideal efficiency of propulsion, the loss considered 
being restricted to the Kinetic energy generated in the 
jet of fluid, the momentum of which is inc in 
order to obtain thrust as reaction. On the same basis, 
difference occurring only in mechanism, the Lanchester- 
Prandtl theory describes an ideal efficiency for, wing 
lift, the work done accounting for a continuous pro- 
duction of kinetic energy in the atmosphere flown 
through. Both actions on the fluid engaged—that, of 
the propeller in producing thrust and that of the wing 
in maintaining lift—are regarded as impulsive, effects 
of viscosity being ignored. In seeking maximum pos- 
sible efficiency in this sense under given conditions, 
both theories satisfy a principle which may find a 
still wider application in engineering.* No matter what 
the initial conditions, an impulsive action is most 
efficient when the velocities finally, produced at the 
points of application of the impulses are everywhere the 
same. This principle finds expression in the first item 
of Table I, below, where some outstanding, results of 
the two theories are compared. 


¢ TasLe 1.—ldeal Hfficiencies. 


Wing Litt. 





| Propulsion, 


For maximum efficiency under given conditions the 
impressed velocity must be -— 

Uniform over the actuator | Constant along the span of 
dise. the wing. 

To secure this we must have : 

Thrust uniformly distri- ; Lift ¢éMiptically distributed 
buted over the disc, | along | the a ser (uniform 

| lift is inefficient). 
Efficiency is improved by increasing :— 
Diameter for given thrust, | Span for given lift. 


ow 


3 


4 Efficiency increases with speed :-— 
} For given thrust. | For given lift, 
Both for practical propellers and wings, conditions | 


and 2 are impossible of attainment, but in neither case 
is appreciable departure from the optimum condition 
heavily penalised. Fig. 2 shows at a the radial loading 
of a propeller according to condition 2 of Table I. For 
1,000 Ib. thrust spread uniformly over a 10-ft. diameter 
disc, the ideal efficiency is just over 93 per cent. at 
125 m.p.h. Redistributing this thrust as at 6 reduces 
efficiency, at the same speed, only to 92 per cent. 





“*NLA. Vy. Piercy, Aerodynamics. English Univer- 
sities Press, London, page 238. 
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A practical loading is shown at c. 


rather niore stringent for wings. Fig. 4 compares the | example, in the case of parallel stteamine flow, such 
a rect- | as may occur through a wide pipe containing a narrow 


theoretical span-wise distributions of lift for 
angular wing, H a half-tapered wing, and F a fully | 


tapered wing with E the elliptic ideal. The ideal effi- | approximately 25 per cent. greater than that along a 


ciencies marked are comparative, elliptic loading being 
ascribed the value unity, and apply to aspect ratio 6.* 
That appropriate to uniform lift must be inferred from 
experiment, and the figure given is deduced from the 
author’s tests of some years ago at a small model 
scale. 

Turning to condition 3 of Table I, the gain in aero- 
dynamic efficiency by loading airscrews lightly is offset 
by increase in their weight and in that of the gearing 
required to keep tip speeds below the speed of sound ; 
also, diameter is often limited by ground or wave 
clearance. Some advantage can, however, be secured | 
on airships, as was allowed in Fig. 1. Loading auto- 
gyro rotors lightly increases efficiency but limits for- | 
ward speed. Light span loading of wings is prohibited 
by structural weight, in view of the need to avoid 
external bracing. Theoretical kinetic energy losses are 
important only when air loadings are heavy and speeds | 
low, conditions which are of interest in the transport 
of goods, for example. In such cases efforts to decrease | 
them may be profitable. As an example, the small | 
Italian Stipa-Caproni monoplanet has an airscrew which | 
works in the mouth of a Venturi tube with the object of | 
recovering kinetic energy loss in the slipstream—an | 
interesting experiment, though at high speeds the drag | 
of the Venturi tube might offset the gain. 

The conditions of flow envisaged in the foregoing 
theories cannot be physically realised towards the edge | 
of an actuator dise or the tip of a wing, and additional | 
losses arise which are appreciable for a propeller having | 
few blades or for a wing carrying a heavy load at a} 
moderate speed. ‘These losses are associated with the 
production of vorticity by viscosity, but they are | 
nevertheless largely kinetic. Towards the tips the 
field of flow differs considerably from that previously 
supposed, and thrust or lift are produced there in- 
efficiently. Fig. 5 illustrates a modification of lift 
distribution which occurs in practice. The little peak | 
arises from a localised region of low pressure, caused | 
by a whirling of the air, the result of a knuckle of 
accumulated vorticity which closely approaches this 
part of the wing surface. Theory postulates that the 
air generates such high local velocities that viscosity 
gets quickly to work and makes the air form a vortex 
close behind the wing tip. Such vortices have often been | 
observed in this position, as thick as a pencil in the | 
case of a small aerofoil and turning at perhaps 5,000 | 
rp.m. The local lift is expensively ioduted, aiid it 
might be advisable to rid certain wings, namely, those | 
carrying a heavy load at low speed, of this feature. 
The problem is difficult, however, and shaping with 
extraordinary care would be required, affecting the 
cost of production. ‘ 

The presence of -tip vortices means that part of 
the lift is tinifornily distributed in spite of the wing 
having been designed for another prt, a Tests at a 
small model scale suggest that about one-half of the 
lift may be so changed. This result needs further 
investigation at a larger model scale, or in flight, but 
is adopted in default of more reliable information. 
Reference to Fig, 4 then shows a decrease of efficiency 
of 7 r cent. Propellers having few blades are 
seriously affected by end losses which oceur apart from 
the phenomenon just described, On this account a two- 
bladed airscrew may be expected to lose 4 per cent. in 
ideal efficiency. But low-pressure points should occur 
near tips for the same reason as with wings, and in the 
ease of hydraulic machines they explain the local 
cavitation which sometimes gives rise to erosion | 
troubles. The above losses are quite different, of | 
course, from those incurred by airscrews having very | 
high tip speeds owing to the compressibility of the fluid, | 
which may amount in a bad case to 20 per cent. But 
interesting experiments at the Royal Aircraft Estab- | 














lishmentt have shown that the use of thin and carefully | 
shaped sections towards tips whose speeds closely | 


approach that of sound reduces loss in efficiency to a 
remarkable extent. 

Viscosity, and the inability ‘of a fluid to slip over a 
surface with which it is in contact, waste power through 
skin friction and through an additional resistance 
known as “ form drag.” A smooth flat plate moving 
tangentially experiences, of course, only skin friction. 
This case of drag has been investigated closely and 
semi-empirical formule exist which enable predictions 
to be made with accuracy. These formule are applied 
directly to the problem of calculating the total skin 
friction round the curved contours of wings, airship 
hulls, airserew blades, engine nacelles, fins, &¢. 


| 





| 


6. The Elements of Aerofoil and 


* H. Glauert, 192 
Airecrew Theory. 

tT R. Giacomelli, 1933. Aircraft Engineering, vol. v. 
page 175. 

4 wa Douglas, 1936. Aircraft Engineering, vol. viii. 
page <4. 
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cemtral core, the skin friction along a round core is 


flat one of equal contour, and a corres 


— ed 


re 
than for flat 


Conditions are | Numerous uncertainties are involved in the step. For| Vorticity accumulates in a wholesale manner, and 


streams into and widens the wake. The violent velocity 
fluctuations towards the back of the upper surface of 
the aerofoil in Fig. 8 indicate the process at work at 
small scale. Experiments are understood to be pro- 
ceeding with a view to pumping away the infected 
fiuid which the flow. Meanwhile, Fig. 9 has 
“prepared National Physical Laboratory ex- 

on rs ade pe wings of symmetrical 

sections at zero incidence a Re ee 10¢ 
(specified as usual on chord), average thickness 
ratio of cantilever wings may be taken as 0-15, for 
which im these tests form amounted to nearly 





Furthermore, experiment and theory are by no 
means in agreement regarding the skin friction round 


Fig.1. NEVA SVStehS AT SMALL SCALE 
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Ideal efficiencies relative to that of elliptic loading (FE 
are marked in brackets. 


the noses of flat bodies, such as wings. Fig. 7 illustrates 
this discrepancy. The predicted values are excessive 
for known reasons, and theoretical corrections are in 
view, but these scarcely promise to effect agreement 
with the much lower values measured. It is not easy 
to avoid error in the delicate experiments recorded.* 
On the other hand, theory may possibly be deficient 
in taking no account of the fact that the front stagna- 
tion point of the wing section is a centre of weak turbu- 
lence or eddying ; the unsteadiness found there at small 
scale in rather turbulent wind tunnels, shown in Fig. 8, 
will be less pronounced for full-scale flight through 
a non-turbulent atmosphere, but the region remains 
of inherent instability.¢ All things considered, 
therefore, it is rather remarkable that the flat plate 
formule can be applied so freely. Experience shows, 
however, that results obtained in this way are very 
plausible, and that corrections which further develop- 
ments will doubtless introduce should not be great. 
As regards form drag, neither theory nor correlated 
experiment have enabled even approximate predictions 
to be made. The large resistance of a normal plate is, 
of course, entirely form drag, skin friction being unable 
to contribute to it, but even with circular cylinders 
94 per cent. of the drag is so constituted at some 
Reynolds numbers. In aeronautics, form drag is 
associated chiefly with a breakaway of the flow from 
the back part of a convex streamline contour. Prandtl’s 
explanation will be familiar, viz., that fluid moving 
close to the contour within the boundary layer, having 
to do work against tractions, eventually finds itself 
with insufficient kinetic energy to proceed farther 
against a rising pressure gradient, and so turns back. 


one 


one-third of the skin friction. By how much does this 
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ce Typical grading of practical airscrews. 
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| form drag decrease, if at all, in the further passage to 
| full seale ? This question occupies designers of new 
| craft, and it is hoped that guiding information may 
soon be forthcoming from national wind tunnels: 
theory promises little hope of an answer for some time 
to come. Form drag is much less for airships of the best 
} aerodynamic shape, and may amount only to some 
| 8 per cent.t of the skin friction at a Reynolds number 


lof 3.x 10°. 


| Inorder to obtain a simple basis on which to estimate 
skin friction and form drag, the former will be calcu- 
lated from flat-plate formule by inserting therein the 
speed of flight and the wetted surface. This process 
ignores two corrections, as follows, which, however, to 
some extent are compensating, (a) The air speed at the 
edge of the boundary layer of a thick streamline body 
varies considerably round the contour and is upon the 
whole greater than the relative speed of the body, 80 
that the skin friction at the bott»m of the boundary 
layer is often more imtense than at a corresponding 
| position along a flat plate moving at the same speed. 
| (6) On the other hand, the breakaway from a body and 
| consequent thickening of the wake tend to diminish 
| the total skin friction. The net result is that the above 
approximate method underestimates the total skin 
friction, but this will in part be offset by assuming the 
same relation to exist between skin friction and form 
ao at high speeds as is found in experiment at Rey- 
nolds numbers of 1 or 2 x 10°, i.e., by ignoring the 
reduction of form drag which full-scale experience 
warrants us in expecting. i 
But it should be remarked that other corrections 
which are also neglected may appear in free flight. If 
| the full-scale body has a very smooth surface, transi- 
tion from streamline to turbulent flow occurs later 
within the boundary layer} than at the same aero- 
dynamic scale under the more disturbed conditions of 














* A. Fage, V. M. Falkner, and W. S. Walker, 1929-30. 
tical R h Committee, Reports and Memo- 














* A. Fage and V. M. Falkner, 1930-1. 
Research Committee, Reports and Memoranda, 
vol. xxxvii, 117. 

v.A V. Pisrey and B. G. Richardson, 1930. Philoso- 
phical Magazine, 7th Series, vol. ix, page 1038. 
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wind-tunnel flow. 
decreases again, the; same cause should also indyee 
breakaway a little earlier and so tend to restrict decrease 
in the sum of skin friction and form drag. Again, 
judging from full-scale experience, the net result of 
these conflicting corrections which characterise free 
flight is that the approximate method adopted should 
err on the safe side, predicting a performance which 
may well be surpassed in Seveusnlle deénantanmnen, 
The skin friction D, (pounds) of a smooth tangentiay 
plate of chord ¢ (feet) at velocity V (feet per second) 
and a Reynolds number R =<, » being the kine- 


matic coefficient of viscosity (= 0-000159Isq. ft. per 


While skin friction consequently 


Fig. 7. SKIN FRICTION ROUND THE UPPER 
SURFACE OF ROFOIL 
NEAR THE NOSE 
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Fig. 8. UNSTEADINESS OF FLOW PAST 
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F ig. 11. AERODYNAMIC SCALE EFFECTS 
. ON AIRSHIP HULLS & WINGS 
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Curve calculated from formula (10); points experi- 
mental, Range of Reynolds number: 3 x 106to 10 x 106. 
The lower curves show the proportions of induced and 
profile drag. 
second for air at 15 deg. C. and normal density), is 
given by 





Dy=KpV°E . ; . (3) 
where E is the wetted surface (square feet) and 
K 07228 __ 850 (4) 
~ Tog RF* 


Let D,, called in aerofoil theory the profile drag, be 
the sum of the skin friction and form drag of a body. 
In aceordance with the foregoing discussion, we shall 
use for fine airship hulls the formula 

D, = 1-08 Dr (5) 
In the case of wings it is convenient to refer to the 
wing area S = span x mean chord, and attention 
will be confined to a mean thickness ratio of 0-165, for 
which the form drag is taken as one-third of the skin 
friction, so that 


D, = 4 ¢Dr —2-76K pV#8 . (6) 








It is possible to check the last formule against experi- 
ment when applied to a small wing of 4 ft. chord, say, 
and 24 ft. span, whose Reynolds numbers can almost 
pulsive efficiency of 0-81 is again assumed. The ex- 


perimen 
Physical Laboratory on a 15 per cent. thick aerofoil 


pess.””) In. practice this meays at) 200 m.p.hi, a distri 


polished or lacquered finish, and ae 
(Dj) is applied to that part of the drag of wings, 


lift. The induced drag is shown in aerofoil 
be given for the ideal elliptic distribution of lift by 
a= — ae 7 
le wA pvi . ( ) 
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where A is the aspect ratio, and w the wing loading 
(gross lift in pounds/S). D,; as given by formula (7) 
is increased tentatively by 74 per cent. for the reason 
already discussed and also by 1 per cent. as appropriate 
to the practical half-tapered plan form which will be 
assumed, giving 

0-69 wv 
=—— —,,,8 

In the next section, and also for the purpose of a 
check to be described, an aerodynamic efficiency is 
employed, defined by 
singe Gross lift (tons) x m.p.h. 
«~~ Brake horse-power 


D; 





(9) 


(cf. formula (1)). Since airscrew thrust is equal to 
total drag in level flight, formula (9) reduces for wings 
to 
Sw 
Do 
1 
= 0:1674 ne 599 —w 
meget 





= 0°167 < 
7a 4 op Dit 


2 
276K PY. (10) 


w 





be compassed in a compressed air wind tunnel. A pro- 


All these formule assume “aerodynamic smooth- 
buted roughness of grain sizé not exceeding 0/0005 in. 
and absence of waviness of surface, rivet heads, lap- 
joint plate edges, &c., especially over the front part 
of the surface. Experience shows that the require- 
ment can fairly be met in ae palate using 
ynamic smooth- 

ness will therefore be assumed. The term induced drag 
the 
ae of which with the velocity is equal to the 
inetic energy losses associated with the maintenance of 
to 


known as R.A.F.48.* The aspect ratio was 6, but the 
| plan form was tectangdlar, so that’ the factor = 
occurring in formula (10) must be further increased to 
apply to this case (cf. Fig. 4), becoming 0-119. With 
this correction, formula (10) yields the curve of Fig. 10 
on the basis of speed ratio, defined as flight speed/ 
minimum flying speed. The minimum flying speed 
wood been taken as 65 m.p.h. in accordance with fairly 
usual practice in civil transport design, and w as 20 Ib. 
foot. Measurem 


ents are shown as encircled 


ints. Agreement is very fair; in particular, the 
Pomaniae at the highest Reynolds number of the 
tests may probably be because the form drag 
of the aerofoil con appeared to be rather high 
and subject Beet to decrease by better shaping. 
Fig. 10 also ions in which D, and Dy 
contribute to total wing a matter which will be 
referred to again. 

These formule may now be used to compare purely 
aerodynamic effects due to increase of size of airship 
envelopes. and aeroplane from the small size 


‘ foot with aspect ratio 7 for 
wings. Tlustrative results are shown in Fig. 11. 
Though representative of present conditions, these 
curves may be criticised as to practical value if future 
variations are in respect of either size or 
'speed. Factors affecting the first variation are dis- 

cussed in the present section. 
Tf a weight efficiency is thus defined : 

Useful load 

mw Tare weight 


where useful load is to include crew, fuel, oil, &c., and 
may greatly exceed pay load, my should not be less 
than 0-5, approximately, for aireraft te be commerci- 
ally useful; this value is commonly reached to-day, 
being found in the case of autogyros, aeroplanes, even 
in Maite small craft, the figure being often ex- 
Increase in power plant weight, which must 
of pro; , tanks, coolers, and housings. 
decreases weight efficiency, as 
inourred in favour 
But, whatever 
Fe with fin to pute 
or economy, it appears as a of prac- 
ical policy that aircraft are seldom constructed, except 
for experimental or special purposes, unless a value of 
0-5 can be attained or exceeded for nw. Now airships, 
in spite of their low speeds, have failed to realise the 
early promise of exceptional weight efficiency at large 
sizes; several large recent airships, if helium , be 
assumed to be the gas used, have indeed an average 
weight efficiency. a little less than 0-5. Thus, the 
position in regard to airships is not so mucha superiority 
at large scale.as an inferiority at small... Whether this 
outlook can be changed is a question favpLng a diffi- 
cult, problem, of construction ; engineering development 
to overcome it is expensive, and the answer is not easy 
to foresee, 
In this connection, however, the tiny airship referred 
to in Fig. 1 may have structural interest ; concentrated 
loads, taken first by transverse ring frames, are trans- 
mitted by shear stresses to the metal skin. . In spite 
of the reduction. in size of from 150-200 tons to 54 tons, 
and of a relatively large power plant, this airship has 
a weight efficiency of nearly 0-35; the consequences of 
similitude are partly evaded by approximately a 50 per 
cent. reduction in fineness. Thee it wo be more 
practical for the airship curves of Fig. 11 to show a 
sympathetic decrease of fineness with size, but data 
are lacking in this connection, Turning to wings. it 
must be admitted that a heavier-than-air craft of 200 
tons weight does not yet seem possible. On the other 
hand, a 100-ton flying boat is practicable. When thie 
is compared with the limit of 10-15 tons which once 
appeared to be firmly established, some idea will be 
gained of the immense development already achieved 
with this type. 
Of the various factors entering into this improve- 
ment, that which should preferably be reflected in 
Fig. 11 is increase of the wing leading, w. During the 
past 24 years, w has increased nearly at the rate 0:9 Ib. 
per square foot per annum, as an average, but this 
increase has been sharply divided between two distinct 
periods; for the twenty years, 1914-34, the average 


(11) 











iments appealed to were made at the National 





rate was } lb. per square foot per annum, since when w 
has increased very rapidly indeed. This sudden change 
occurred simultaneously with the general introduction 
of landing flaps, restricting rise in landing speeds. If 
justification were needed for record-breaking as an aid 
to engineering development, the Britain-Australian 
race provides an instance as demonstrating to European 
designers the merits of an invention, ly and accu- 
sabe described in British and American patents of 





* E. F. Relf, R. Jones, and A. H. Bell, 1936-7, Aero- 
nautical Research Committee, Reports and Memoranda, 
No. 1706. 
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1921-2, to which, however, only recent improvements 
in engines and aerodynamic efficiency gave scope. The 
which Fig. 11 is based, corresponds to the reasonable 
landing speed of 63-65 m.p.h. with flaps as at 
employed. Development of flaps, to reduce 
«peeds further, is now due. 
terodromes may be expected in the future. Finally, 
we may elect to consider flying boats alone, which have 


anding 


by consumption of fuel before landing. In any of these 
circumstances, considerable further increase in w may 
he expected, and loadings of 35-40 Ib. per sq. ft. are 
vlready in view, 

Heavy loadings save power weight by decreasing 
wetted surface, prevent waste of material and otherwise 
lead to lighter construction, particularly in large wings. 
Considering, for example, a wing of 16-ft. mean chord, 
the depth of the girders, or spars, taking the bending 
moments will be 2 ft. as an average and 3 ft. 6 in. at the 
roots ; and each may be required to withstand a total 
nean load of } ton per foot run of a cantilever length 
f some 50 ft. The construction of such girders pre- 
sents a nermal engineering problem, though useless 
material must be rigorously cut away and weight 
economised by every feasible method whether in design 
or fabrication. Thus extruded sections tapered by 
milling are preferred to multi-leaved flanges to prevent 


minated more suitably by H-shaped spigots or in 
«waged and welded ends rather than in external sockets, 
und so on. Considerable parasitic weight cannot be 
voided in wings, bit it is nevertheless possible to 
justify* the following figures in Table II for civil trans- 
pert strength. 

Taste Il.——-Wing Weights 

' 


25 75 
30 85 
0-13 0-17 


Grose lift, tons ¢ 
Wing loading, Ib. per square foot 25 
Ratio, wing weight /gross lift 0-11 


These figures show one way of avoiding the consequences 
of similitude with aeroplane wings, and Fig. 12 has 
been drawn to exhibit the net efficiencies according 
to formula (1) of the three wings mentioned in the 
table. 

(To be continued.) 


* A. Gouge. J. Roy 
page 691, 1935, and vol. <li, page 257, 1937. 


present common value of 25 ot od square foot, on | 


nm | 


wmple room to land, and exclude aeroplanes except | 
those of long range, whose total load is greatly decreased | 


weakening by rivet holes, tubular members are ter- | 








ELECTRICALLY -OPERATED HIGH - 
TENSION STATOR - REVERSING 
SWITCH. 


A CONSIDERABLE number of electrically-operated 


Perh " 4 te | high-tension stator-reversing switches have recently 
erhaps, also acequa’e | been supplied by Messrs. The General Electric Company, | 


| Limited, Magnet House, Kingsway, London, W.C.2, to 


various mining concerns in South Africa. These in- 
clude the unit shown in the accompanying illustration, 
|which is to be installed in conjunction with an 
| 1.100-h.p. 1,900/2,100-volt motor at the Holfontein 
| Mines. It should be specially noted that this switch 
breaks three phases when reversing, thus making 
the motor dead. 

As regards construction, the reverser comprises a 
channel and angle-iron framework, upon which the 
| fixed contacts and are chutes are mounted. The 
| moving contacts, of which there are two sets of three, 
}are mounted on two square insulated shafts, these 





| 


| 


| shafts being carried in bearings fixed to the main frame. | 


| Mechanical and electrical interlocks are provided, so 
that it is impossible to close the forward and reverse 
| contactors at the same time. The operating coils for 
either set of contactors are prevented, by auxiliary 
contacts and transformers, from being energised so 
long as there is any voltage across the motor terminals. 


| This is essential to ensure that the arc is completely 
cleared before the connection: for reversing the motor | 


| are made. In the illustration the potential-interlocking 
contactors can be seen in the centre of the equipment 
between the reversing switches proper. 

The contacts themselves are of hard-drawn copper 
and are designed to close with a rolling action. Arcing 
relieve the main contacts from the breaking current, 

| thereby obviating the risk of burning the contact faces. 
The construction is such that the contacts and operating 
springs can be readily replaced. Are chutes of special 
| construction are fitted, the iron parts being laminated 
| throughout. 
| magnetic field is produced well beyond the contacts 
| and they can also be swung clear to allow the latter to 
be inspected. Each blow-out coil is housed in a brass 


contacts are provided which are so arranged that they | - : : 
| prominent, such as the correlation of combustion 


Thev are so designed that a powerful | 
| to report. 


RECENT DEVELOPMENTS IN 
HIGH-SPEED OIL ENGINES.* 


By Proressor 8. J. Davres, D.Sc. 


As a basis with which to compare the recent develop- 


| ments in high-speed oil engines, the author finds it 


convenient to refer back to a paper of a general ¢harac- 
ter which he presented to the Institution in December, 
1931.+ At that time, some six years ago, there were 
already a large number of successful engines, mostly 
running at speeds up to 1,500 r.p.m., althoygh some 
designs were capable of still higher speeds. Injection 
systems had been produced which gave reasonable 
engine performance, and it was beginning to be recog- 
nised that the fuels for high-speed running needed 
special thought. The author suggested that the 
characteristics of performance of oil engines depend on 
(a) combustion chamber design; (6) the injection 
system ; and (c) the properties of the fuel; all three 
of these factors needing to be so correlated that ignition 
lag is as short as possible and that the rate of rise ot 
pressure is not excessive. In connection with the 
knowledge then available concerning these three factors, 
it was pointed out that, whereas a very large number 
of forms of combustion chamber had been developed 
and tried, the knowledge concerning the processes 
in injection systems was very meagre, and that the 
various oil supply companies had only recently begun 
to concern themselves intensively with the fuel question, 


|the first important papert on this subject having 


appeared in 1931. It will be convenient in the present 
paper first to discuss the subsequent developments 


| under these three headings, and then to come on to 


those aspects of the subject which have since become 


conditions with the loading on the running gear, engine 
noise, and two-stroke working. Some reference will 
also be made to the remarkable improvements in 
indicators and other measuring apparatus. 

Concerning combustion chamber form, there is little 
Actually, the position has hardly changed 


| since 1931, and competition between simple chambers, 


case, which not only protects the coil, but acts as one | 


of the arcing horns. Renewable copper strip is fitted 
| to carry the arc. It required, a three-phase potential 
| transformer is supplied for energising the contactor 


is mounted independently of the reverser. 





such as the Gardner, and the more complicated, 


* Paper read before The Institution of Mechanical 





| Engineers, East Midlands Branch, at Lincoln, on Friday, 
| March 11. Abridged. 


teronautical Soc., vol xxxix,| Coils. ‘This transformer is of the oil-immersed'type and | 


+ Proc. Inst. Mech. Eng., 1932, page 685 


t L. J. Le Mesurier and R. Stansfield. Journ. Inst. 


| Pet. Tech.. July, 1931. 
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such as the Ricardo-Comet, is as keen as ever. A 
design introducing a new sequence in) the combustion 
process is the Lanova.* This is interesting as a case 
in which the distribution of pressure is definitely 
controlled so that, while thermal efficiencies and outputs 
comparable with those from other engines having 
complicated chambers are realised, the piston and 
running gear are protected from excessive loads. 
There is, in comparison, much more to report in 
connection with the subject of fuel injection. Injection 
equipment was discussed from the points of view of 
manufacturers and users at the Spring Meeting of 
the Internal-Combustion Engine Group of the Institu- 
tion in March, 1936, and it is interesting to notice 
that the designs of equipment dealt with there were all 
of the form embodying a jerk-pump with a pipe from 
the pump to the injection nozzle, the common-rail 
system meeting so far with little success, at any rate 
in Europe. The fuel nozzles are, in general, fitted 
with spring-loaded valves, although certain engines 
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lated from simple reflections in the piping. The 
former slows up the pump delivery characteristics, 
while the latter slows up the rise or fall of pressure 
at the nozzle and thus modifies the injection charac- 
teristics. 

4, Injection lag may consist of three periods : that 
for the passage of a disturbance along the pipe ; that 
for the building up of pressure at the nozzle ; and that 
for the opening of the valve, of which the last two are 
shorter the higher the residual pressure. 

5. Leakage from the system causes a fall of residual 
pressure between injections, thus affecting nozzle lag. 
Leakage is naturally less with a more viscous fuel. 
It is not marked in the usual systems when they are 
in good order. 

6. Increase of pump speed increases the injection 
angle, increases the maximum nozzle pressures, modifies 
total injection lag, increases the valve lift, and gives 
a sharper cut-off. 





7. Rough running caused by alternating injection 
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; | | characteristics is common, and the pump and injection 
i ' | | setting for normal running should avoid such instability. 
ras - a + ea =o | Eight-stroking when idling should similarly be avoided. 
wadies d,/d, “rwervaxnnec” 8. Increased nozzle opening pressures lead to in- 
creased nozzle lag, higher pressures throughout injection, 
13, et r . |smaller needle lifts, greater liability to needle chatter 
successfully use systems with open nozzles, Consi-| 14 cyclic variation at low speeds, smoother pressure 


deration of the conditions governing successful injection 
falls naturally under two headings: the processes in 
the injection systems up to the nozzle, and processes 
in the cylinder. Considerable research work into these 
processes has been carried out both in Europe and 
in America, and the injection system, in particular, 
has been a subject of investigation by the author and 
his colleagues at King’s College, London, for several 
years.t It was shown that the most important physical 
properties of the fuel are the bulk modulus and the 
density, since these determine the compressibility 
and also the injection lag, the influence of viscosity 
being of minor importance to the process with an 
injection system in good condition. On the supply 
side to the pump, and in the cylinder itself, however, 
the viscosity may, on the other hand, be important. 
It will be of interest to summarise the practical conclu- 
sions concerning the most common form of system, 
shown diagrammatically in Fig. 1, consisting of pump, 
delivery valve, pipe, and spring-loaded nozzle valve. 

1. The order of the residual pressure prevailing 
in the pipe between injections relatively to the nozzle- 
valve opening pressure is of vital importance. Residual 
pressures with pintle nozzles rule higher than those 
with ordinary nozzles. 

2. Opening and closing pressures are generally in 
proportion to the effective area of the open nozzle- 
valve and the area exposed to the oil pressure when the 
valve is closed. 

3. The action of the volumes of oil (a) in the pump 
and (6) at the nozzle, in addition to that in the pipe, 
is to modify considerably the pressure diagram calcu- 





* See ENGINEERING, vol. cxxxviii, pages 599 and 660 
(1934). 

+ Proc. Inst, of Auto. Eng., vol. xxv, page 399, 1930-31 ; 
vol. xxvi, e 506, 1932-33; vol. xxviii, page 456, 
1933-34; vol. xxxi, page 278, 1936-37. 








curves at higher speeds, earlier closing of nozzle- 
valve, and generally give better atomisation and 
penetration. 

9. Limiting the lift of the nozzle-valve, to a value 
just above that causing “ throttling,” leads to higher 
pressures during the main part of the injection, and may 
give better atomisation and penetration. 

10. No “ nozzle-valve bounce ”’ has been observed, 
such apparent movement being observed only in 
association with suitable pressure variations to cause it. 

11. The weight of the nozzle-valve is of negligible 
importance. Friction of the nozzle parts has normally 
little influence on the processes. 

12. Increased pipe diameter causes flatter pressure 
waves, and these, at low speeds, cause greater nozzle 
lag. At higher speeds this increased nozzle lag is 
offset by higher residual pressures in large pipes. Too 
small a diameter, by increasing frictional resistances, 
causes excessive loss of pressure at the nozzle. Inter- 
mittent action is more likely from the steepness of the 
initial waves and the smaller nozzle pressure after flow 


13. Large nozzle diameters give low residual pres- 
sures and thus greater nozzle lag. Too small a nozzle 
prolongs injection considerably, especially with high 
speeds and high nozzle opening pressures. 

14. Very long pipes cause lower values of pressure 
after nozzle opening, since the reflected waves, which 
assist in building up the pressures, arrive late. Pipe 
lag increases with increasing speed. Generally, it may 
be said that pipes should be as short as possible. 

Coming now to the injection processes in the cylinder 
itself, it is clear that, given the curve of ure 
variation at the nozzle, and the variation of the effec- 
tive opening through the nozzle, the rate of delivery 
of the charge from the nozzle during the injection 








process, and the velocities of the fuel particles can. be 





determined. Their directions will depend upon the 
form of the nozzle. After leaving the nozzle with these 
velocities and directions, the atomisation of the fuel 
particles and their penetration into the charge of 
compressed air demand separate study. The general 
interaction between the motion of the fuel and the 
motion of the air charge is a question of combustion 
chamber design, which was discussed in the author's 
earlier paper, but the detailed consideration of the 
processes of injection taking place in the cylinder show 
them to be almost inextricably mixed with those of 
ignition and combustion. Nevertheless, the results of 
certain researches into the fuel properties that deter- 
mine penetration and atomisation are themselves 
important, sinee the distribution of the fuel in the air 
charge will naturally play a part in connection with 
both the initiation and the later progress of combus- 
tion. Important experiments in this field have been 
carried out by Sass, Holfelder, Miller and Beardsley, 
| Mehlig, and many others, and a valuable analysis of 


“| Fig. 2. 
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| their results, made by Mehlig himself* merits special 
| consideration here.t In his paper he assumed the 
| primary cause of the break-up of the jet to be a disturb- 
ance in the nozzle itself, through which a radial velocity 
is superimposed on the axial velocity of the jet. This 
assumption led to a direct relationship, at constant 
injection pressure P;, between the dispersion angle « 
| of the jet and the back pressure Py. Further, by the 
| principle of similarity, if, in two arbitrary times, the 
ratio of the distances traversed by the jet under a 
constant value of Pj, is taken, then, for each and every 
value of Py, the same number will be obtained. Thus, 
with a back pressure of P,, Pj being constant, the radial 
distances traversed in any two intervals of time t, and 
t, may be x, and z,$ and, with a back pressure of P,’, 
the corresponding distances in the same time may Be 
) #; 





x/ and 2/ : then ee dimensionless number. 
L 2 

This is supported by tests, and Fig. 2 shows Holfelder’s 
results recalculated in this way and plotted on a base 
of pump angle, where it is seen that, for the three values 
of Py three curves are obtained, each including points 
for two values of Py, namely, 5 atmospheres and 
12 atmospheres, respectively. 

The break-up of the jet of fluid takes place sooner, 
the smaller the ratio of the area of cross-section to the 
cireumference. Also, the energy of flow of a jet is less, 
the earlier it breaks up. These considerations lead to 
the conclusion that the distances passed over by the 
jets from two nozzles of different diameters, other 
conditions remaining the same, vary as the square root 
of the diameters, that is —* is equal to (a, a’ con 

vo Vv d,’ 
clusion supported by Sass’s tests, shown in Fig. 3. 
In this figure, the firm line shows the calculated 
relationship, and the points show the travel for four 
jets after times of 0-004 second, 0-008, second, and 
0-012 second. If P; is varied for a particular nozzle, 
then experiments show that the new value of z cal- 
culated from this relationship can be accepted, how- 


ever, only when the ratio of the injection pressures 
p lies between limits of 0-8 to 1+2. 
to 
of a degree of atomisation of the jet is, of course, of equal 
importance with the penetration. The radius of a drop 
Cc 


The examination 





is given theoretically by the relationship : r = - ; 


where C is a constant for the fuel, p is the density of the 
air into which injection takes place, and yp is the 





* H.Mehlig. Z.V.D.I., vol. Ixxix, No. 40. 
+ In this analysis reference is made also to the work 
of Triebnigg, Kliisener and Sauter. 
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velocity of the fuel. This gives the radius of the | jet. For the fuels, the viscosity and surface tension 


greatest drops which, under the given conditions, are | probably play a part, but although the viscosity may | 
The mean radius 7,, of the drops of a| vary considerably, it has been found that the variation | 
It is clear, for | 
instance, that increase of viscosity may decrease the | tion has been designed by Messrs, Batteries, Limited, 
fineness of the finest drops, but the distribution of the | Hunt End Works, Redditch, to provide emergency 
fuel over the cross-section of a jet may tend to| lighting more cheaply than would be possible with an 
Altogether, it may be said | elaborate installation, and more effectively than with 


still present. 
uniform mixture calculated from an equal volume V 
of the fuel injected, with a total surface A, namely, 


3, . 
Tm ——, cannot be directly related to the value r; 


rm Must be less than r, and can only equal r in a limiting 
case. Further, r,, cannot show that marked depen- 
dence on p, Py, Pj and uw, shown by r. Considerations 
of similarity eoncerning penetration led also to useful 
results—the atomisation, however, not being taken 
into account—showing that r,, cannot be very different 
within the separate groups upon which the calculations 
C, 


were based. The relationship r — seems therefore 





p . 
to be much more suitable for drawing conclusions on 
the inequalities of the atomisation in the same stream ; 
that is to say, it is better for enabling the details to be 
recognised than to give general relationships. 

All this leads to the following conclusions : The break- 
up of a jet injected from a cylindrical nozzle begins 
at exit from the nozzle on the outside of the jet and 
proceeds radially inwards to the axis. The concen- 
tration of fuel over the cross-section is therefore 
greatest at the middle of the jet and least at the 
outside. The diameter of the drops increases corre- 
spondingly from the outside to the middle. In accor- 
dance with this relationship, the increase of P;, and 
thus of p, leads to a finer atomisation. Since the 
radial velocities and the angle of the jet increase, in 
general, much more slowly than P;, the density of the 
fuel in such jets is thus greater ; the incteased possi- 
bility of collisions between the drops tends, as a result, 
partially to offset the effect of the increase of injection 
pressure. On the other hand, the atomisation is more 
uniform, since the difference of u at the centre of the 


jet and at the edge, assuming constant air velocity, | 


is smaller. If the diameter of the nozzle is increased— 
a case not included in the relationship—then the 
break-up of the jet requires a longer time, sinee the 
distance traversed increases only as the square root 
of the nozzle diameter; the quantities injected per 
second, however, increase with the square of the 
diameter. The atomisation from larger nozzles is 
therefore coarser. These conclusions are Vs me 
by the experiments both of Sass and of Mehlig himself. 
They confirmed first the relatively slight dependence 
of the mean radius of the drops r,,, on Pj, Py and d. 


The mean radius r,,, following the relationship r_, = As 


varied in the range investigated by 26 per cent. at most ; 
on the other hand, the corresponding variation of P; 
was 57 per cent. of P,, 91 per cent., and of d, 50 per 
cent. 

Mehlig’s tests, using vigorous air streams directed 
trom four pipes axially against the fuel jet, showed 
the influence of the air swirl upon the mean drop size 
to be extraordinarily strong. For example, with P; 
constant at 60 atm., with P, eqnal to 1-25 atmo- 
spheres, and an air velocity of 12-4 m. per second, 
rm was 0-0074 mm.; with an air velocity of 2-6 m. 
per second, in spite of an increase of the back preasure 
to 6-5 atmospheres, r,, was nearly double as great. 
Mehlig employed a photometric method developed by 
Sauter for determining the fineness of the drops, and, 
by introducing collectors in the form of frustra of cones 
of different diameters axially with the jet, he found it 
possible to measure the distribution of the fuel over 
the cross-section of the jet and to observe also the 
variation of r,,. Fig. 4 shows, on a base of the jet 
radius R, the ratio of the volume of fuel » passing 
within any radius to the total volume V, and the 
overall mean radius of the drops r,»,, as observed. 


From these values the corresponding values of . 


the ratio of the surfaces of the volumes v and V, and 
‘ma the local values of rp», are obtained. rpg is 


, and is 





, : , : 3 
determined from the relationship, r,,. x 
a 
the mean radius of all drops on any narrow annulus of 


radius R. 


increases very rapidly from th» axis outwards—practi- 
cally 90 per cent. of the fue! being found within a 
circle of 20 mm. radius, that is, two-fifths of the 
extreme radius shown, the further rise of this value 
being very slight. This shows that, even at a distance of 
300 mm. from the nozzle, the concentration of fuel at 
the middle of the jet is very dense in comparison to 
that near the outer circumference. The marked 
variation of the fineness of atomisation with the radius 
of the jet is similarly demonstrated, since r,,, decreases 
towards the outside to about one-tenth of its value 
at the axis of the jet. In a similar manner Mehlig 
showed that the raising of the injection pressure renders 


It is seen in Fig. 4 that the ratio of < 


the radius of the drops more equal over the cross-section.| ~* G Dp. Boerl 


in the surface tension is less marked. 


counteract such effects. 


air motion in the combustion chambers, and, on the 
other, in the fact that, as soon as the heat of the com- 


this single droplet, the first part of the “ preparation ” 


This represents an extraction of heat from the air 
charge, and brings about a corresponding 
pressure. This vaporisation is a purely physical action. 
Chemical action may follow it or, as is more probable, 
may proceed simultaneously as soon as certain tempera- 
ture levels, either of the liquid or of the vapour, have 
been passed. These chemical changes involve the 
generation of heat and the fuel is raised to a still higher 
temperature. The physical changes being completed 
and the chemical changes being in full operation, heat 
is generated at a rapidly increasing rate, and is indi- 
cated by a rapid rise of temperature and pressure. 


physical changes has not yet been found possible 
experimentally, but certain indirect conclusions have 
been drawn. For example, Boerlage and Broeze* 
affirm that with heavy oils the physical part of the 


lighter fuels, while with the latter the chemical action 


being relatively short. 
(To be continued.) 








CATALOGUES. 


7, Juxon-street, Lambeth, London, 8.E.11, have published 
a new and comprehensive stock list of over 1,000 machine 
tools available, both new and reconditioned. 
is particularly called to the large number of heavy-duty 
machines listed. 

Anti-Gas HEquipment.—Messrs. Dennis Brothers, 
Limited, Guildferd, have sent us a leaflet describing their 
mobile outfit designed so as to be quickly available for 
anti-gas defence. The plant consists of a tractor unit, 
fitted with a 700-gallon water tank and turbine pump, 
and a trailer carrying the decontamination equipment. 

Flue-Dust Collection.—We have received from Messrs. 
Davidson and Company, Limited, Sirocco Works, 
Belfast, copies of a new publication describing and 
illustrating their centrifugal flhe-dust collectors, which 
are in use in many large power stations and works, 
Efficiency tests quoted show figures as high as 99-55 per 
cent. with a stoker-fired furnace. 

Dust Extraction and Conveying Plant.—Messrs. 
Sturtevant Engineering Company, Limited, 147, Queen 
Victoria-street, London, E.C.4, have sent us a catalogue 
which deals with their systems for dust collection in 
grinding and polishing shops, carding and sand-blast 
rooms, &c. Conveying plant for waste products trans- 
ported to boiler-houses up to a distance of 800 ft. is also 
illustrated. 

Pressure Indicators.—We have received from Messrs. 
The Statimeter Company, Limited, 41, North John- 
street, Liverpool, 2, a catalogue describing their Stati- 
meter, which they state is designed to introduce a flexible, 
but non-compressible, buffer, practically frictionless, in 
connection with pressure gauges and recorders, used in 
flour and paper mills, &c. A glycerine damping fluid is 
employed, contained within a rubber annulus. 

Stellite Deposition.—A leaflet dealing with the applica- 
tion of Stellite has been received from Messrs. Deloro 
Smelting and Refining Company, Limited (of Canada), 
whose English office is at Highlands-road, Shirley, 
Birmingham. This describes the methods of applying 
Stellite rod to metal wearing surfaces by the oxy- 
acetylene process. Valuable hints are given to enable 
the best results to be obtained. 

Plastic Mouldings.—Messrs. British Industrial Plastics, 
Limited, 1, Argyil-street, London, N.1, have sent us 
@ catalogue illustrating various applications of the 
materials produced by them and solid under the trade 
names of Beetle, Scarab, and Pollopas. 
the physical properties of some of their mouldings is 
included in this catalogue, which is illustrated by excellent 
reproductions of photographs of articles in general use. 











Farapay Houses O.Lp Srupents’ Assocration.—Mr. 
C. H. Sparks has been elected president of the Faraday 
House Old Students’ Association for 1938. 
-P o 
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The constant C is an empirical one and includes not | gngineering Chemistry, October, 1936, vol. xxviii, page 


only the properties of the fuel but also the form of the 


1229. 








that the general results given above should help/a simple hand lamp or torch. 
towards bridging the gap between laboratory investi-| of a sheet-metal container, which is divided into two 
gations and engine performance. The principal diffi- main compartments. The lover of these compart- 
culties in applying these results to engines consist, | ments houses one of the firm’s steel-plate batteries, 
on the one hand, in the probable indefiniteness of the | which is capable of supplying 24 watts for six hours on 
one charge. Other gizes, with capacities up to 96 watts 
for the same period, are made. 
pressed air begins to be transferred to the fuel particles, | from the mains through a three-core flexible cable to a 
considerable modifications to the relative motions | step-down transformer, which, like the metal rectifier 
of the fuel and air may be introduced. Considering | unit, charging resistance, change-over contactor, fuses, 
ammeter and master-control switch, are housed in the 


| 


involves heat transfer from the air charge and consi-| upper part of the container. 
derable vaporisation inevitably occurs—much more | tion is made to the low-voltage emergency lamp circuit 
vaporisation than used formerly to be thought possible. | through a plug socket and flexible lead, 





The separation of the chemical changes from the | 


lag is, in general, much more important than with the | 


is considered to govern the total lag, the physical part 


Machine Tools.—Messrs. Soag Machine Tools, Limited, 


Attention | 


A table giving 
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EMERGENCY LIGHTING 
EQUIPMENT. 


Tue equipment shown in the accompanying illustra - 


It consists essentially 


Connection is made 


As will be seen, connec- 


The master-control switch has six positions, a descrip- 


fall of | tion of which will sufficiently indicate the object and 




















operation of the equipment. On the first position, 
both the mains and emergency lights are switched off. 
On the second, the emergency lights are normally fed 
from the mains but are automatically switched over to 
the battery should the supply fail. On the third, the 
equipment is connected to the mains, but the emergency 
lights are off. They, however, come on automatically 
should the supply fail. On the fourth, the mains are 
off and the emergency lights are fed from the battery. 
On the fifth and sixt: itions the conditions are the 
same as in the third and second positions, respectively, 
but, in addition, the battery is on charge. In other 
words, trickle charging, without removal] from the unit, 
is possible to keep the battery in a satisfactory condition 
while, as is usual in the batteries made by this firm, 
sulphation does not take place. 

It is claimed by the makers that there are numerous 
situations where an easily portable automatic apparatus 
of the kind could find an application. For instance, 
emergency lighting is essential, or at least desirable, 
in such key positions in factories as corridors, staircases, 
boiler rooms and substations, while the same is true 
of many places in banks, offices, shops and hotels. Its 
employment in public services in peace time is equally 
valuable, and it is claimed that it would be a useful 
factor in air-raid precaution schemes, where it could 
be used in fire, ambulance and police stations as well 
as on aerodromes. 








Tae Mancuester Sare Canat.—The total tonnage of 
the toll-paying sea-borne and barge-carried merchandise 
traffic conveyed over the Manchester Ship Canal during 
1937, namely, 7,053,216 tons, was the highest for any 
twelve months since the Canal was opened 44 years ago. 
The gross receipts for the whole undertaking, for 1937, 
totalled 2,019,1351., the net receipts amounted to 
803,1051., and the net revenue to 740,343/. A number 
of new works have been carried out during the year under 
review. A mechanical slipway for handling lock gates 
and a new workshop for the repair of lock gates have 
been constructed at Runcorn. A 250-ton electrically- 
operated floating crane has been provided for handling 
lock gates, for salvage work and for dealing with excep- 
tional traffic lifts. An illustrated description of this will 
be found in ENGINEERING, vol. cxliv, page 159 (1937). In 
addition, an extension of the bo ger aye railways and 
private road serving the Stanlow oii sites, including a 
reinforeed-concrete brid ge to carry the railway and road 
over the River Gowy, is approaching completion. 
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THE LEIPZIG FAIR. 
(Continued from page 294.) 

In addition to the two machines already described, 
Messrs. Klingelnberg Séhne Fabriken, Hiickeswagen, 
Remscheid, showed the cutter grinding machine 
illustrated in Figs. 16 and 17, on this page. This ma- 
chine is of the full hydraulic type, designed to give 
correct radial grinding with the minimum indexing 
errors. Grinding is based on the principle that the 
effective surface of the grinding wheel is located in the 
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| with these surfaces, so that errors possible with a 
cone-shaped notch having two locating surfaces are 
entirely avoided. Indexing for one position to the 
next is made by oil pressure rotating the plate in one 
direction only, the pressure keeping the radial 
bearing surface in the notch in positive engagement 
with the trigger. The grinding wheel, which is set 
to the helix angle of the spiral by means of the 
scale shown, is driven by a direct-coupled motor. 
As the wheel traverses the groove, the cutter is 
slowly rotated to follow the required helix. This 











Fie 








. 16. 
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horizontal plane, and that the plane containing it 
always passes through the cutter axis whatever the 
spiral angle of the cutter and its diameter. All 
forms of gearing have been eliminated to avoid the 
possibility of errors arising from backlash, wear, and 
so on. Inaccuracies arising from vibration of a 
reciprocating table carrying the cutter have been 
minimised by making the table stationary and 
mounting the grinding wheel on a slide with 
hydraulic traverse. A diagrammatic arrangement 
of the machine is shown in Fig. 17. It will be seen 
that the cutter is mounted on a shaft carrying a 
dividing plate at one end. This plate is of relatively 
large diameter, and is provided with locating notches 
on its circumference which are claimed to give an 
indexing accuracy within 0-001 in. The notches 





have radial bearing surfaces, and the locking trigger, 
seen below the plate in the figure, makes contact 





HyYDRAULICALLY-OPERATED CUTTER GRINDER ; Messrs W. FERD. KLINGELNBERG 


FaBRIKEN. 


motion is effected through the gear train shown on 
the right in the figure, this train being coupled up 
by means of a shaft and bevel gearing to a spiral 
gear which engages with a rack, the latter being 
mounted on the wheel slide as shown. The oil to 
operate the motions is circulated under pressure by 
the gear-type pump shown on the left of the figure. 
It will be observed that there are three delivery 
pipes, one connected to the cylinder for reciprocating 
the wheel slide, the second to the cylinder for 
operating the crigger on the indexing plate, and the 
third to a hydraulic motor for indexing the cutter 
automatically at the completion of a stroke of the 
grinding wheel. In the figure, this motor is repre- 
sented diagrammatically by a cylinder fitted with a 
plunger carrying a rack with which a wheel on the 
cutter shaft engages. The actual motor is so 
arranged that it is always tending to turn the cutter 
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shaft, but cannot do so until the trigger holding the 
indexing plate is released. The control valves are 
so arranged that oil does not pass to or trigger- 
releasing cylinder until the cutter has réached the 
end of its stroke. The trigger release is only 
momentary, but as soon as the trigger has left a 
particular notch, it is pressed against the periphery 
of the indexing plate by a spring until it registers 
with the next notch. The oil cannot be admitted 
to the slide cylinder until the indexing movement is 
completed. 

Although the controls are not shown in the 
diagram, both the forward and return stroke of the 
slide can be utilised for grinding the grooves, and the 
wheel feed can be arranged for taking either uniform 
or non-uniform cuts, the adjustment being either 
automatic or by hand. A truing device is mounted 
on the machine which ensures that the correct 
alignment of the cutting face of the wheel is always 
maintained, after having been initially set by means 
of a gauge and steel wheel blank. A dust exhauster 
is incorporated in the machine, the exhauster being 
positively driven from the motor which also drives 
the oil pump. 

An unusual form of bandsaw, illustrated in 

Fig. 18, page 346, is exhibited by Messrs. Stech- 
schneider G.m.b.H. Berlin, W.35, the special 
feature of the saw being that the band is carried 
over three wheels as shown, instead of the 
usual two, the object of this arrangement being 
to allow work of exceptional width to be sawn 
| wae fouling the return portion of the blade. 
The saw is suitable for wood, metal or plastic 
| material, and the machine is of very light weight 
as compared with those of conventional type, 
due to the type of frame employed. The table is 
of wood, and is supported on light feet at the two 
ends, as shown. The wheels are carefully balanced 
to ensure vibrationless running, and the wheel 
beneath the table is directly driven by an électric 
motor, thus making the machine self-contained. 
The upper wheel is mounted on a horizontal slide 
on the bridge shown, and can be tilted to correct 
any errors in alignment. The third, or idler wheel, at 
the end of the table is also mounted on a swivel 
suspension, and can be adjusted to take up any 
variation in the length of the band. ‘The latter is 
kept under tension by a spring attached to the 
bracket carrying the bearings for the idler wheel. 
The two inclined portions of the band are guarded, 
and the usual adjustable guide is mounted on the 
bridge piece, as shown. 

In ENGINEERING, vol. cxli, page 280 (1936), we 
described a guillotine shears with drawing action 
shown by Messrs. Henry Pels and Company, A.-G., 
Berlin 15, at the Leipzig Fairof that year. These 
shears were again shown at the Fair just closed, 
but with an improvement in the design of the finger 
guards, and give better protection to the operator. 
This improvement consists in placing wire screens 
between the down holder fingers ‘at the’ back, as 
shown in the enlarged view, Fig. 19, page 346. 
These fingers move vertically and warn the operator 
when his hands get near to the blades. The down- 
holder fingers are also guarded by bent flat stops, 
which are also arranged to move vertically. Apart 
from these finger guards, the machine shown was 
fitted with table extension arms in front with 
longitudinal and crosswise stops. A bar was fitted 
to the normal locking lever on the right of the 
shears. This bar extended the whole length of the 
machine and enabled the operator to release the 
locking lever when he was working on the left-hand 
side of the machine. Another feature was the 
fitting of an optional cutting liner indicator, also 
shown in Fig. 19, to facilitate cutting to line. 

The exhibits of Messrs. Henry Pels and Company, 
also included crank presses, nibbling machines, 
shearing and cropping machines, and folding presses, 
A 300-ton double-standard double crank press, 
with closed gap, which was exhibited, is illus- 
trated in Fig. 20, page 346. This press is 60 in. 
between the standards, and following the firm’s 
usual practice, the frame of the machine consists of 
high-tensile armour plating. The standards, table, 
and distance pieces are welded together to form a 
rigid frame. The drive to the crank shaft, is by 
reduction gearing for a motor mounted at the top 
of the machine, the gearing being fully guarded. 
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The pressure is transmitted from the shaft to the | 200 strokes to 800 strokes per minute. 
ram by two connecting rods, and the ram itself|can be adjusted in both directions by means of 


Licnt-Weicut Banpsaw ; 


Messrs. STECHSCHNEIDER G.™M.B.H. 


moves in amply-dimensioned guides. Ram adjust- | gauges and dials. The cutting 


ment is effected by a reversible motor. The press 
is controlled by an electro-magnetic friction clutch, 
and is also fitted with an electric overload device. 


The current supplied to the clutch is just sufficient | 


to overcome the torque on the shaft under normal 
loading, and in the event of an overload, the clutch 
is unable to overcome the increased torque, and thus 
disengages automatically, so that the ram is stopped. 
The clutch also disengages automatically at the top 
of the stroke, and at the same time, a band brake is 
brought into action which brings the rotating parts 


to rest with the ram. The brake is actuated by | 


means of an electro-magnet. 
may be stopped in any position by means of push 
buttons, which complete a circuit to disengage the 
clutch. The machine may also be set for continuous 
operations 

A new bevel gear generator, illustrated in Fig. 21, 
page 347, was shown by Messrs. Heidenreich und 
Harbech, Hamburg, 33. The machine is designed 
for generating small gears between 5 mm. and 
85 mm. in diameter when working with a | to | 
ratio of transmission, or from 4 mm. to 120 mm. in 
diameter when working with a | to 5 ratio, the gears 
having modules from 0-25 to 1-5 (corresponding to 
diametrical pitches of 101-6 to 16-93), and having 
from 8 teeth to 100 teeth. The machine operates 
on the rolling generating principle, the required 
movements being effected by bands in contact with 
rolling sectors. The rolling sector of the tool head 
transmits power to the corresponding sector of the 
indexing spindle through a _ two-armed lever. 
Neither worm nor toothed gearing is therefore 
employed in this transmiwidén, so that any errors 
due to backlash or wear are eliminated from the 
rolling movements. The rolling sectors are firmly 
secured to the two rolling members, and do not 
require to be exchanged to vary the ratio of trans- 
mission. This variation is effected by altering the 
fulcrum point on the two-armed lever referred to. 
Indexing or dividing is effected by means of hardened 
and ground dividing plates. A single dividing plate 
can be used for gears having a small number of 
teeth when the latter corresponds to a whole 
multiple of the number of teeth on the plate. For 
roughing operations, it is possible to generate two 
teeth simultaneously, so that the roughing time can 
be halved. The slide is driven by a cam plate 
with a connecting rod and Jever motion, avoiding 
any shock, although the ram reciprocates at from 


If required, the ram | 


speed is variable in seven 
stages by means of change 
gears, as is also the rolling 
feed motion. 
effected by means of a built-in 
On com- 


Reversing is 


multi-dise clutch. 
pletion of the gear. the ma 
chine stops automatically. 

In the punching press shown 


in Fig. 22, page 347, which 
was exhibited by Messrs. 


Maschinenfabrik Weingarten, 
Weingarten, Wurtemburg, 
exceptional attention has been 


| paid to the protection of the 


operator against accidents. 
The usual dog coupling has 
been replaced by a friction 
clutch, and electro-magnetic 
control is fitted. This control 
can be operated by either 
hand or by a pedal. The 
press can be set for either 
single stroke or continuous 
running. At the rear end, the 
main eccentric shaft at the 


| top of the press is provided 








with a coarse external thread 
engaging with a corresponding 
thread on a coupling sleeve. 
When the press is running, 
this sleeve is forced by spring 
pressure against the flywheel, 
which, in turn, is held in en- 
gagement with a flange keyed 
to the shaft. Power is thus 
transmitted from the flywheel 
to the shaft by two friction 
surfaces. When it is required 
to bring the ram into opera- 
tion, a friction brake holding 
the shaft is released, and at 
the same time, a pawl which 
engages with ratchet teeth 
cut in the periphery of the 
sleeve, is disengaged, thus 
allowing the latter to engage 
with the flywheel. These 
two movements are controlled 
by a system of levers which, 
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together with the brake and clutch, is housed | 
in the upper part of the press body. The actual | 
movements are controlled electro-magnetically, as 
stated. The order of operation of the control 
buttons is not left at the discretion of the operator, 
but is predetermined by means of a selector switch 
which can be locked with a key. At the completion 
of the stroke, a trigger on the brake disc keyed to 
the eccentric shaft trips the magnet lever, causing | 
the brake to come into operation under spring 
pressure and the ram to be stopped in its highest 
position. At the same time, the pawl engages with 
the ratchet teeth on the sleeve and releases the 
clutch. The operator can stop the ram instantly 
in any position of the stroke by pressing a button. 
The body of the press is a Meehanite casting, and | 
is of box-shaped form designed to give a high degree | 
of rigidity. The ram is adjustable in the vertical 
direction, and moves in long guides provided with 
taper gibs to give even adjustment over the whole 
length. 

In addition to the small automatic press described, | 
Maschinenfabrik Weingarten exhibited a| 
large edging press for dealing with long profiles. | 
To secure the maximum length, lateral extensions 
have been added to the table and ram at both ends. | 
\ new transverse drive has been introduced to avoid | 
the drawbacks inherent in the conventional crank | 
lrive. The new drive is arranged so that the crank 
movement acts in the plane of the ram, permitting 
the transmission of a uniform load to both the main 
part of the ram and to the lateral extensions, while 
keeping the width between the standards compara- 
tively small. The drive from the motor is trans- 
mitted to the two eccentric shafts by worm gearing, 
ind the cranks rotate in opposite directions to 
eliminate shear stresses. Adjustable gibs intro- 
duced between the edging blade and the ram elimi- | 
‘ates the use of shims at this point, means being | 
provided to ensure that exact alignment is main- | 
tained during adjustment of the gibs. Electro- | 
hydraulic control is employed, actuated by push | 
buttons and pedals. 

In a universal flanging machine shown by Messrs. 
L.. Schuler A.-G., Géppingen, the usual flanging rolls 
replaced by special tools which extend the 
range of work which can be carried out. It is 
possible to curl over the inner edges of openings, | 
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and by inserting a ring, double flanges can_ be 
produced. Flanging, curling, and double-flanging 
operations can be effected irrespective of the shape 
of the work. In the larger models, the work is 
clamped hydraulically on to inexpensive wooden 
rings so that distortion is avoided. It is stated 
that even convex and concave shapes can be 
flanged or curled by this method. The forming 
rolls on the machine can be replaced by knives for 
truing the edges of the flange or work. With a 
combined tool mounted on the rolling head, discs 
can be cut from the work and the edge flanged in 
one operation. A smooth edge is secured by this 
method, so that subsequent trimming, previous to 
curling over the edge, is unnecessary. 


(To be continued.) 








THE TRAINING OF ‘* UNSKILLED”’ 
LABOUR. 


By A. SrerHEnson, B.Sc. 


THERE is no accepted definition of unskilled labour 
nor any clear line of demarcation between it and 
semi-skilled or skilled labour. The term “ un- 
skilled ” is used in a loose, almost colloquial, fashion 
to cover the numerous groups of operations which, 
in contrast with the recognised crafts, do not call 
for long apprenticeship and intensive training. 
Any normal person is supposed to be able to learn 
an unskilled job in a short space of time, provided 
only that the work is within the limits of his 
physical strength. To watch the work being done 
and then to go and do it is presumed to be all 
that is needed. In spite of this widespread impres- 
sion, however, it may be questioned whether there 
is any industrial operation, even the simplest in 
appearance, that can be accurately described as 
unskilled. Bernard Shaw summarised this point of 
view when he said, “ Try wheeling a barrow up a 
plank.” As soon as one begins to analyse the 
processes usually classed as unskilled it becomes 
apparent that there is a right way and a wrong 
way of doing each one, or, rather, that there are a 
limited number of efficient and an almost unlimited 
number of inefficient ways. The variations shown 
by unskilled workers in the speed and accuracy 
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with which they carry out even the simplest routine 
operations, such as packing articles in boxes, 
stacking trolleys, assembling parts, and so on, are 
not wholly due to differences in the workers them- 
selves; they arise also from differences, in their 
methods. of working. Once these differences are 
recognised it follows that the term “ unskilled” 
must be abandoned. To some extent at least, an 
element of skill enters into every kind of work, 
and any degree of skill, however modest in com- 
parison with the cultivated aptitudes of the higher 
craftsmen, implies the possibility of improvement 
under systematic selection and training, 

The usual practice in recruiting unskilled labour 
is to draw upon the local supply with certain limits 
of age, but without more than a perfunctory regard 
for intelligence or special aptitude. This is a 
perfectly logical course, on the assumption that 
neither intelligence nor aptitude has any bearing 
on the quantity and quality of the output for which 
the recruit is to be responsible. When, however, the 
relation between efficiency and the skill, native or 
acquired, of the individual is realised, the advisa- 
bility of a more scientific process, of selection 
becomes apparent. A sound basis for selection is 
afforded by an analytical study of the job which 
the recruit has to perform. Every process can be 
resolved into a series of movements calling for 
certain specific abilities, such as accuracy of vision, 
sensitiveness of touch, co-ordination of hand, and 
eye, or precision of muscular control. In repetitive 
work, which occupies so large a section of the 
unskilled area, the ability to carry on) without 
fatigue or boredom, and in some cases without 
being distracted by noises or conversation, is an 
important factor. All these aptitudes can be 
measured by simple tests which occupy only an 
hour or two, and provide a useful indication whether 
a recruit possesses the characteristics suited to the 
work in view. Useful as this process of selection 
may be as a general safeguard against misfits, it 
is no more than a preliminary to the efficient training 
of unskilled labour. Indeed, unless selection is 
followed by systematic training it is not likely to 
effect any material change in the standard of 
workmanship. 

Hitherto, recruits have usually been trained for 
unskilled jobs mainly by being set to watch an old 
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hand at work. If the old hand,is a thoroughly |to adopt a different attitude towards his job; he 
efficient worker and the new hand an exceptionally | has, in fact, a sense of being raised in status and of 
observant person and capable of accurate imitation, | being employed as, in however modest a degree, a 
the result of this method may be satisfactory | killed operative. Moreover, the study of the 
enough. But combinations of a good observer and | processes, undertaken for the double purpose of 
finding the most efficient routine and building up an 


a bad model, or a poor observer with a good model, | 


or a poor observer with a bad model, are more | effective course of training, is almost certain to| 


likely to oceur, and the recruit, after having been | point the way to changes in equipment, in the 
through this rapid, rough-and-ready initiation, | position or grouping of the workers, and in such 





starts with a liability to bad operative habits, 
leading to spoiled work and reduced output on the 
one hand and to discontent and fatigue on the 
other. The policy of letting recruits pick up the 
job is too haphazard to satisfy the ideals of the 
works manager of to-day. The mere fact of setting 
a beginner with an old hand is, in itself, an admission 
that unskilled labour needs training, but it is, 
in effect, an evasion of the need for systematic 
training adapted to the special conditions. The 
more closely the situation is examined, the more 
manifest becomes the importance of organising 
the training of the rank and file of unskilled 
workers. 

A foundation for this training is afforded by the 
analysis of operations already undertaken for the 
purpose of devising sélection tests. From this 
analysis it is possible to evolve the most efficient 
sequence of movements ; that is to say, the sequence 
which combines the maximum of effect with the 
minimum of effort, enabling the worker to maintain 
a satisfactory output without undue fatigue. Even 
where the operations are of an elementary character 
and appear to be carried out by all the workers in 
much the same way, expert examination reveals a 
surprising number of differences in the routine 
adopted. When the most efficient method has thus 





been discovered, the next step is to devise a system 
of training which, beginning with the simpler | 
movements involved, carries the recruit step by | 
step through the entire process. In this way the 
habits of correct work are established before the 
recruit actually starts in the shop. 

Success in any course of training depends largely 
upon the skill and personality of the teacher. 
Special care should’ therefore be given to the selec- 
tion of the man or woman responsible for shaping 
and carrying out the education of new workers. 
The natural tendency is to choose an operative 
who is particularly expert in the job under con- 
sideration, but the expert worker is by no means 
always successful in training beginners, an 
especially young beginners. Whoever undertakes 
the task of teaching must be thoroughly competent 
as a worker, but it is at least equally important that 
he should have experience in teaching and a 
sympathetic understanding of the adolescent mind. 
The drastic nature of the change from school to 
industrial conditions is often overlooked by those 
whose school days have sunk a long way into the 
past. At school children have a comparatively 
short working-day, with a fresh interest every hour 
or half-hour and frequent intervals for rest or 
play ; moreover, they are specifically taught each 
subject in an appropriate fashion. When they enter 
industry or business they are called upon, without 
any positive instructions, to concentrate on a single 
task, perhaps of a repetitive character, for hours at 
a time and in a strange environment. Not the 
least of the duties of the trainer of labour is, conse- 
quently, to effect the transition from the school 
system to the industrial system by easy stages, so 
that the recruit becomes well adapted to the new 
life before starting regular work. To perform this 
important duty efficiently clearly calls for a 
knowledge of educational principles. 

The most direct result to be expected from 
systematic training on these lines is an increase in 
the output per operative, accompanied by a reduc- 
tion in the proportion of spoils. Higher output is 
usually associated, in the mind of the worker, with 
greater effort and drive, but in this case it follows 
almost automatically from changes in methods 
of working, which, by eliminating unnecessary and 
awkward movements, mean less strain and less 
fatigue. The process is comparable with the reduc- 
tion of friction and gear complications in a machine. 
The improvement in working conditions, however, 
goes even farther. Having been put through a 
definite course of training, the worker is encouraged 


accessories as lighting, heating and ventilation, 
which will react favourably on the health and 
vigour of the workers, eradicate the source of 
complaints, and lead to greater contentment and 
co-operation all round. 

The organisation of training is also a material aid 
to satisfactory 
Instead of dealing with vacancies due to marriage, 
sickness, dismissals, retirements, and so on as 
they arise, and thus incurring waste of time and 
energy while the new hands are in process of 
“ picking up the job,’’ recruits can be trained in 
advance to be ready to make up the labour wastage. 
A certain amount of expense is involved in the 
preliminary work of investigations and in organising 
the system of training. The cost is not, however, 
formidable in itself, and it should be covered over 
and over again by the increased efficiency of 
production and by the greater stability of the labour 
force. 








EFFECTS OF SHORT - CIRCUITS 
IN LARGE INTER - CONNECTED 
THREE-PHASE ELECTRIC SUPPLY 
SYSTEMS. 

By T. F. Wat, D.Sc., D.Eng. 
Suort-crrcuits in large inter-connected electric 
supply systems are fraught with the most disastrous 


possibilities, and the estimated magnitude of such | 


| short-circuit currents determines the design of the 
| circuit-breakers, current transformers, relays, and 
| current-limiting reactances, and the cross-sectional 
larea of the conductors, as well as the method of 
|grouping the individual power stations. Inade- 
| quately proportioned circuit-breaker contacts may 
become welded together and inoperative, or, alter- 
| natively, the overloaded contacts may give rise to 

the evolution of gases from the oil causing arcing 

across the contacts. A much feared possibility is the 

ignition of the oil, partly because the heated air and 

other gases have relatively low insulating properties 
| and may consequently promote arcing across the *bus 
|bars and across live terminals. A three-phase 
| short-circuit on large inter-connected systems is 
la potent source of surging of the generators, and in 
| many cases such surging may require the dis- 
| connecting of the links connecting the stations 





concerned. 
| circuit is the mechanical effect on the machine 
foundations and the question of their ability to 
withstand the immense torque impulses which may 
arise in this way. Excessive mechanical forces due 


or 
| torn asunder, the generator and transformer windings 


| may be distorted and destroyed, cables may be 
burned out, current-limiting reactances may collapse, 
| and cases have even occurred in which the power 
station itself has been destroyed. 
| On account of their grave possibilities for 
|destruction, short-circuit currents are the most 
|dreaded enemy of modern electric power supply 
systems. The mechanical forces, as wellas the rate 
of heat generation in the conductors, increase as the 
| square of the currents, and while such short-circuit 
effects, in the case of machines up to about 
| 20,000 kW, may reasonably be considered to be 
| formidable but not impossibly difficult to provide 


100,000 kW and over, the colossal forces due to 
short-circuit currents become well-nigh unmanage- 
| able. In this article the short-circuit currents will 
be considered first for one generator as well as the 
| impulse torques due to the short-circuit. The 
| investigation will then be extended to the case of 
several generators working in parallel on a large 
inter-connected power system. The principal 
| symbols used are as follows : 
Ix r.m.s. value of the normal rated current per 
| phase. 





budgeting for labour recruiting. | 


A further important aspect of a short- | 


| to a short-circuit may result in the “bus bars being | 


j against, in the case of machines of rating of, say, | 
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Ix r.m.s. value of the steady short-circuit current 
per phase. 
| r.m.s. value of the a.c. component of the 
initial short-circuit current per phase. 
| (ia), a maximum peak value of the total short-circuit 
current under the worst conditions, and 
is approximately equal to V2 «x 1-8 & Iyi 
| o = Blondel (total) leakage coefficient. 
x¢ = total leakage reactance in ohms. 
(te), - = percentage leakage reactance. 
E, = r.m.s. value of the phase voltage. 
| FE; = r.m.s. value of the line voltage. 
r > 
| Py ——— decay coefficient for the stator-circuit. 
o, aL, 
| <r fficient for th 
=— decay coefficient for t .) ‘ireuit. 
Ps _ w Ly ) e rotor circuit 


| Analytical Expression for the Short-Circuit Current 
|in the Armature Winding of a Three-Phase Gene- 
| rator.—Suppose a three-phase generator which is 
running at full speed is excited to the value O A 


» Fig.1. 
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in Fig. 1, so that the corresponding value of the 
|induced e.m.f. per phase is E,. If the machine 
|is now short-circuited at all three terminals, the 
current will eventually settle down to the steady 
|r.m.s. value I, amperes per phase where 

1, -m_ 


| La @ L, ; 


(1) 


In these expressions x, ohms is the synchronous 
reactance per phase, L, henry is the inductance 
| per phase of the armature winding and w — 2 7/f 
| is the circular frequency. The steady short-circuit 
|current conditions may otherwise be expressed by 
| saying that the factor which limits the magnitude 
|of this current is the demagnetising effect of the 
jarmature reaction. Reference to Fig. 1 will show 
| that the demagnetising ampere-turns of the arma- 
|ture winding will largely neutralise the field 
|excitation so that the actually induced e.m.f. per 
| phase which exists under steady short-circuit 
| conditions is the relatively small value 
Ep = Ip 9}. 

In this expression, x3, ohms per phase is the 
leakage reactance of the armature winding. 

For modern machines the steady three-phase 
short-circuit current may be taken to be from about 
1-5 times to about 3 times the normal full-load 
jeurrent. If the machine is short-circuited across 
two phases only, the steady short-circuit current 
will reach to about 1-5 times the three-phase value, 
that is, from 2-25 to about 4-5 times the normal 
full-load current. If only one phase is short- 
circuited, the steady current will be about 2-5 times 
the three-phase short-circuit value, that is, about 
4 to 7-5 times the normal full-load current. For 
|the first few moments after the instant of short- 
| circuit of a fully excited three-phase generator the 
armature current cannot exert any appreciable 
effect in demagnetising the main field because the 
dissipation of the. energy stored in this field cannot 
be brought about instantaneously. The consequence 
is that, for the first few moments immediately 
subsequent to the instant of short-circuit, the 
| magnetic flux associated with the armature current 
lean only become established along the leakage 
|magnetic paths. Further, even the whole of the 
leakage paths will not be available immediately, 
since those leakage paths which are either wholly 
| or in part through iron, will be largely barred by 
} reason of the screening effects of the eddy currents 
| produced by the sudden rise of the armature 


| current. At the moment of a short-circuit therefore, 
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the armature current will begin to rise as a wave of | current term of low frequency. For the usually 
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the percentage leakage reactance may also be 


which the peak value will be jsmallt values of the damping ‘factors; py and pe. | written, 
VE however, this transient term is practically a direct- | wat “Ty 2 Ty gs a) 
V 2 Igi = 4 (2) | current term.* “o? pe, E, Iyi ie 
“¢o 


where xg ohms is the total effective leakage reactance 
as will now be defined with reference to Figs. 2 and 3. 

It is convenient to observe that the short- 
cireuited generator comprising the armature and 
field circuits in mutually inductive relationship 
may be represented by either of the circuits shown 
in Figs. 2 and 3.. In these figures the quantity o is 
the total leakage factor, that is, the Blondel leakage 


by inserting ( + 120 deg.) for 4.in the expression (4) 
and the current in phase III is obtained by inserting 
(% + 240 deg.) for % in that expression. 

Since from (1), (2) and (3), 





E 
I, = —!, and Ij 
va 


it follows that, 




















The corresponding current in phase IT is obtained |p), peak value of the short-circuit current wave in 
Fig. 5, when the leakage reactance is 12 per cent. 


will be, 


(4) 





(ia1) max. * 25/2 Tsi = 2/2 


Ce 


that is, 24-3 times the r.m.s. value of I, or, 17-2 
times the peak value of Iy. 


The V.D.E. rules, for example, require that the value 








factor, as defined by the expression =olsi  ) of (ig), ag. Shall be not greater than 15 times the peak 
_ I L, — M® le — Ip oo ee (5) | value of the normal rated current Iy. When the 
L,L, : *) decay coefficients p, and p, are taken into account, 
— the total current in the winding of phase I as given 
Fig. a: Fig. 3. Fig.4. «-- in (6) for the worst possible condition, that is, for 
— INH 7 % = 0, will be as shown in Fig. 6. It is usually 
500 * 1 S41 2h U 3 2 sufficiently accurate to assume that (¢,) in 
o(wL,) owl.) A. 4, } i : @! maz: 
7. oe rs O T ~ | ~ - Fig. 6 is about 0-9 times the value of ("a) naz. 
7 
> : ‘adnan in Fig. 5, so that, in Fig. 6, 
ta) a 
(ia) paz. = 1°8 V2 Ts - 
i | | (To be continued.) 
i | p 
THREE-CAR DIESEL TRAIN ; LON- 





DON MIDLAND AND SCOTTISH 
RAILWAY. 


Many attempts have been made, and many more 
jects outlined, to convey to sparsely populated 
districts the benefits of rail traction by the construction 


of so-called light railways. In country, how- 
ever, the results have not been encouraging 
to believers in the principle of ht-railway 
, ’ : services. Such schemes as have reached stage of 

The expression (4) for the current in phase 1) actual tion have either failed for want of su 
| may then be written . }or have developed to such an extent that the ca - 

| . “RK ” ‘ 

where A ong; r 1 -Pyt l—o ~pst tion ht had to be reconsidered. ver. 
L, henry. is the inductance per phase of the | a= V2 1. { of cos fb — [1 += ar the public has come to expect fast and comfortable 
armature winding, transport, almost irrespective of the volume of the 
L, henry, is the inductance per circuit of the cos (wt + #) } (6) traffic, and is not prepared to sw a slow and 
field winding when reduced to an infrequent service over distances which can be covered 
comeene a gyn array p stage ify br ar If ¥ is zero the short circuit in phase I takes place | in the same or less time by other means. A rail con- 
120 die. agai popes cospince OY | at the instant at which the e.m.f. is passing through nection must be constructed, oe on lines — 
M henry, is the mutual inductance per phase | its zero value (see Fig. 4), and this will clearly give will permit of an increase in load if necessary, but is 


of the armature and field windings. a maximum value for the d.c. component, that is, 


expected to provide relatively high-grade travel irres- 
pective of train frequency. 








the first term on the right-hand side of (6). The 


In the foregoing expression (2) for the short- 
total current in phase I will then be 


circuit current, the reactance 


qo = @(wL,) = ox ohms per phase. (3) , 43 1 -pyt , 1—o ~pyt 
‘“ : 4 tai V2I, e ; ( '+ e ) 
Suppose that the e.m.f. induced in, say, phase I, ad - 
when the machine is running on open circuit is —— } (7) 


defined by the expression, 





e=— V2 E, sin (wt + w), 
where ¥ is the angular displacement at the time | 
¢=0 of the centre-line of the N pole from the | 
centre-line of the winding of phase I, Fig. 4, so 
that, if ¢= 0 defines the moment of short-circuit, | 
the angle ¢ will define the magnitude of the e.m.f. | 
which will exist in the winding at the moment of | as shown in Fig. 


expression (7) becomes. 


Is {1 - cos wt } 


jar = of2 — (8) 
5. The peak value of this current 


Go 


short circuit. The steady short-circuit current | wave will then be obtained when w / 180 deg., 
wave will then be defined by the expression }in which case 

Jam I. 

is = V2I, sin (wt + & — 90 deg.), (‘aD max. 21/2 —Aoee 24/2 Iai (9) 


it being assumed that the resistance r, of the | 
phase winding is small as compared with the reactance is 12 per cent., that is to say, when the 
synchronous reactance %q. The actual current in| normal ‘rated’ current’ I, amperes per phase is 
the phase winding at any time ¢ during the subse- | flowing in the armature winding, the pressure drop 
quent cycles until the permanent short-circuit wave | due to the leakage reactance is 12 per cent. of the 
has been attained will comprise transient terms | ove) rated phase pressure E,, so that 
which will decay more or less rapidly, eventually sigtndy > 
disappearing and leaving the permanent short- 
circuit wave i, as the only current in the winding. 
It may be shownt that the expression for the 
total armature current in phase I at any moment ¢ 
may be written 


Vite sin (7 = y) + 


Suppose, for example, that the total leakage 


eg = I, fq = 0-12 E, volts. 


This may be expressed otherwise as follows : 
ly TT? 


ae 


Since the normal rated output of the machine is 


percentage leakage reactance (%q)p.c, = 


‘or (RVA)y 10? = 3 Ty E, 
— pet it follows that 
V2 {e+ Oi — Tee PH tsin (we + Y— 7) (4) ; 
f 2 ve Iw tog (kV A)x 10° (RVA)s 103 (10) 
r > - —— sue r : —; zr 
Che first term on the right-hand side of the expres- — FE, 35° - E?* - 
sion (4) represents a direct current. Dr. Riidenberg | where, 
has shown, however, that this direct-current term “I i , . 
's actually an approximation for an alternating- ,/3 E, = E;, and is the line pressure , 
env Porro rey tak Pe ; E P 
> [— we? h 2 jut. Ii = —, 
* See R. Ridenberg: “ Elektrische Schaltvorginge.” ince from (2), I sé ~ and from (5) Isi -- 


t See E. Arnold: 
Vol. IV: 2nd Edition. 





“Die Wechselstromtechnik ” : | —~-—————~ 


* See R. Riidenberg : loc. cit. 





With the object of developing the traffic potentialities 








As a first approximation to the peak value of the 
| short-circuit current, both the decay coefficients p, 
and p, may be assumed to be zero, in which case 





of lines at present of secondary importance, and of 
investigating the possibility of more economical opera- 
tion than is practicable with a fast steam service, the 
London Midland and Scottish Railway Company has 
constructed an articulated three-car train set, propelled 
by high-speed Diesel engines and possessing a number 
of features new to British railway practice. The train, 
which is illustrated in Figs. 1 to9 on Plate XVIII, 
and Figs 10 to 14 on pages 350 and 351, has been 
built at the Company’s Derby works, where, by the 


courtesy of Mr. W. A. Stanier, M.I.Mech.E., chief 
mechanical engineer, we were recently enabled to 
inspect it. It is to be used, in the first instance, 


on the 77 miles run between Oxford and Cambridge 
via Bicester, Bletchley and Bedford. Except for 
scattered brick works, the area traversed is agri- 
cultural, but requires a number of — intermediate 
halts to serve small individual communities, making 
an express steam service difficult to maintain 
between the terminal points. I[t is expected that 
the new train, with its rapid acceleration and high 
maximum speed of 75 m.p.h., will effectively satisfy 
these difficult conditions. It will also afford a good 
test of the value of such light units in developing 
traffic by providing adequate facilities for it at the 
outset. The ordinary railcar in this respect has not 
always been notably successful. 

The “ unit ’’—a designation which the Company 
apparently prefers to ‘ train” in this case—consists 
of three car bodies carried on four bogies, as shown in 
the general view in Fig. 3, and the dimensioned eleva- 
tion and plan reproduced in Figs. 1 and 2 on Plate X VIII. 
A common wheelbase of 9 ft. has been adopted for all 
four bogies, although both axles are driven in the inter- 
mediate bogies and only one in each of those at the 
ends. The wheels are 3 ft. in diameter, mounted on 
hollow axles running in Skefko roller bearings, and 
have the standard coned treads. The power units, 
to be described in more detail later, are six-cylinder 
Leyland heavy-oil engines, six in number, driving 
through Lysholm-Smith torque-converters, and are 
located beneath the car floors. The unit can be driven 
from either end by the Leyland electro-pneumatic 
control system. One of the driving panels is shown 
in Fig. 4, on Plate XVIII. 

The length of the unit over the buffers, in running 
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Fig. 11. 
effected by compressed 
air, electrically-controlled 
from the driver’s panel. 
The radiators, one of which 
seen in Fig. 5, on Plate 
XVIII, are mounted under 
the floor in ducts which 
direct flow of air across 


Is 


Is 


a 








Fic. 


order, is 184 ft. 6 in., the centre-car body having a 
length of 51 ft. 9 in., and each end-car body measuring 
63 ft. 10) in. The remaining 5 ft. of the overall length 


represents the connecting gangways. The qualification, | 
is made because detachable buffer | 


in running order,” 
faces are carried, which can be secured by pins to 
the buffers to enable the unit to be shunted, if necessary, 
in conjunction with ordinary rolling stock or loco- 
motives. These faces, however, are removed when the 
unit is Operating in normal service, to reduce wind 
resistance. Both ends of the unit are faired, for the 
same reason, to forms evolved as the result of experi 
ments in the wind-tunnel maintained by the Research 
Department of the Company at the Derby works ; and 
side aprons are fitted between the bogies, completely 
encasing the engines and other mechanism. The gaps 


between the coaches are covered with rubber sheeting. | 
The internal arrangement of the two end coaches is 
identical, each containing a driving compartment and | 
non- | 


a luggage and third-class smoking and 
smoking saloons seating, respectively, 26 passengers and 
28 passengers. The centre coach contains a third-class 
smoking saloon with 32 seats, and first-class smoking 
and non-smoking compartments with 16 seats and 
8 seata, respectively. Each coach has also an entrance 


van, 


lobby, the usual lavatory accommodation, and an | 
independent steam-heating system supplied by a 
Clarkson boiler, working at 30 Ib. per square inch, 


using the exhaust heat from the engines of the end cars. 

As mentioned, the unit is propelled by six Leyland 
Diesel engines with hydraulic torque-converters, each 
engine and converter driving a separate axle, but all 
being simultaneously controlled. Each traction unit 
consists of a six-cylinder engin» of 8-6 litres capacity, 
with cylinders 44 in. in diameter by 54 in. stroke, and 
developing 125 brake horse-pewer at the governed 
speed of 2,200 r.p.m., corresponding to a train speed of 
75 m.p.h. The engines have overhead valves operated 
by an overhead camshaft, a C.A.V.-Bosch fuel-injection 
system, water pomp, and a duplex lubricating-oil 
pump, drawing from a sump containing 6 gallons. 
The interposition of a torque-converter of the standard 
Leyland (Lysholm-Smith) railear type enables a smooth 
acceleration to be obtained from the start until, at 
the higher speeds, the engine crankshaft is directly 
coupled to the propeller shaft. At all speeds a free- 


wheel action is provided, on both direct and indirect 
drives, to permit the train to overrun the engine. The 
selection of neutral, converter drive, and direct drive | 


Driver's COMPARTMENT. 


the vehicle from side to side. 
Each radiator is divided 
into three sections, respec- 
tively cooling the cylinder- 








CENTRE Section OF ARTICULATED LINK. 


on the opposite page, and light steel bracing, which can 
be seen in the same illustration, is fitted in the spaces 
bounded by the pillars, the solebars, and the bottom 
light rails. Wood-filled steel carlines are bolted to the 
cant rails and the roof sheets are secured to them by 
are-welding. The body side-panels are welded together 
by the carbon-are process before being screwed to the 
timber framing. The floor is of dovetailed steel sheet. 
18 S.W.G. in thickness, welded to the level top of the 
underframe and covered with cork, felt and linoleum. 
The under-surface of the floor is insulated with sprayed 


| asbestos applied to a thickness of § in. in the vicinity 


jacket water, the engine lubricating oil, and the con- | 


verter fluid. The final drive and reverse gearbox has 
| a ratio of 3-12 to 1, and is of the double-reduction type, 
a bevel pinion driving with two crown wheels, either 
of which can be engaged with a sliding pinion to give a 
motion. This electro- 
| pneumatically operated 
Six compressors are provided for the 
| three being engine-driven through Vee 


| reversal of change also 


Is 


air supply, 
belts, two 


electrically driven, and one through the transmission | 


| from one of the engines on the centre underframe. 
| The brakes are operated by compressed air, gradually 
admitted by self-lapping valves into a brake cylinder, 
5 in. in diameter at each wheel. This arrangement 
limits the brake rigging to the linkage required to 
connect the two shoes on each wheel. A hand brake 
at each end of the unit applies the brakes on all the 
wheels of the nearest bogie, and in the event of a 


applied. The brakes are lined with Ferodo com posi- 
tion shoes. 

The of which in Fig. 6, on 
Plate XVIII, are fabricated by electric-arc welding 
from high-tensile structural steel. The underframes, 
of the cantilever type, are also welded, and are of 
similar material. The method of articulation, shown 
in Figs. 13 and 14 on the opposite page, is an unusual 
one and has not been previously applied in the design 
| of a new train in this country. The central horizontal 
link, shown in Fig. 11, which is 15 ft. in length to the 
| end-pin centres, is pivoted at its centre on the centre 
of the bogie, and at the ends to the car underframes. 
the weight of the bodies and frames being carried on 
rollers on the bogie bolster. This reduces the versed 
| Sine of the car bodies on a curve, and allows the bogies 
to be separated to the full extent permitted by the 
| switch-locking bars in the track. The triangular ends 
| of the link are hinged to permit a slight vertical move- 
| ment between the bodies. In these. the main load is 
| taken by two central longitudinal trusses which also 
carry the engines and radiators as shown in Fig. 5. 
| The end frames have a length of 63 ft. 9} in., and the 
| centre frame is 51 ft. 9 in. long. One of the end frames, 
inverted for convenience of assembly, is shown under 
construction in Fig. 7, on Plate XVIII. The bodies 
are built directly on to the underframes and are 
constructed of steel sheet on a timber side framing. 
The teak pillars of the side frames are bolted into steel 


bogies, one is shown 








failure of the air supply all brakes are automatically | 


of the engines and } in. elsewhere. The inside surfaces 
of all valance, side and roof panels are similarly coated 
to a thickness of } in. as an insulation against heat and 
nome. 

Electric current for train-lighting, engine starting 
and control, and for the two electrically-driven air 
compressors, is provided by two 125-ampere generators, 
supplied by Messrs. J. Stone and Company, Limited. 
Each of these is driven by three Vee belts from one of 
the power transmission shafts, The output is con- 
trolled by dynamo-field regulators in conjunction with 
combined cut-in and lighting switches. The 12-cell 
storage batteries, each of 390 ampere-hours capacity 
at the 10-hour rate, are composed of [ronclad-Exide 
cells in wrapped ebonite boxes. The generating sets 
are situated under the two end cars and can be 
controlled by the guard from either of the guard's 
compartments. For starting the engines under the 
central car a ‘bus-type generator is provided under this 
car and is belt-driven from one of the propeller shafts. 


|The battery charged by it is of the same type and 


voltage as the other batteries, but is of only 210 ampere 
hours capacity. 


The cars are ventilated by sliding lights above 
nearly all of the fixed windows and by torpedo ex- 
tractor-ventilators on the roof. Most of the root 


ventilators communicate with the car interiors, but a 
few are used to ventilate the spaces between the roof 


| panels and the interior ceiling, in order to minimise 


condensation on the steel roof-sheets. The car in- 
teriors, views of which are given in Figs. 8 and 9 on 
Plate XVIII, are panelled in veneered three-ply. 
In the third-class accommodation the veneers | 
figured white birch above the waist level and West 
African cherry mahogany below, with mahogany 
framing. In the first-class compartments a veneer ot 
Pacific quilted maple is used above, and Circassian 
waist level, relieved by decorative 
mouldings in satin-finished aluminium alloy. The 
three lavatory compartments have green-paintec 
walls, with aluminium alloy mouldings. Aluminium 
alloys are extensively used for such fittings as luggage 
racks. door handles, &c., to reduce the weight as 


are 


walnut below 


| much as possible, and all the partitions between the 


| 


i 
| 


saloons are of hollow construction for the same reason. 
The weight of the three-car unit in running order 
is stated to be 73 tons, which is considerably less per 


passenger than the ratio commonly obtained in main 


brackets welded to the solebars, as shown in Fig. 12.! line steam-hauled stock. 
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Accommodation is provided for 24 first-class and 
138 third-class passengers. Most of the seats, which 
are supported on chromium-plated tubular frames, are 
reversible to face the direction of motion. They are 
padded with Dunlopillo fillings and are upholstered in 
uncut moquette, in shades of blue and brown for the 
first-class saloons and fawn and brown in the third- 
class accommodation. The pipes of the steam-heating 
system are led along the sides of the coaches at floor 
level and form a closed circuit, the condensate being 
returned to the boilers. A connection is provided at 
each end of the unit to enable the vehicles to be heated 
at stations fr»m a locomotive or a stationary plant. 
Hot water for the lavatories is supplied by electric 
heaters of the Westinghouse type. The sliding doors 
of the coaches are pneumatically operated, as previously 
mentioned, and are under the control of the guard. 
They are interlocked with the engine controls so that 
the train cannot be started while any door is open, 
but push switches are provided adjacent to the doors 
which enable them to be opened individually by 
passengers after the guard has released his master- 
control. For communication between the guard and 
the driver, Loudaphones are fitted in the two end 
compartment:. In external appearance, as the general 
view in Fig. 3 indicates, the unit represents a striking 
departure from the sober livery that is standard 
practice on the London Midland and Scottish system, 
the upper part of the coach bodies being painted 

















aluminium colour and the lower part in a shade officially 
described as Post Office red. 

The Leyland system of electro-pneumatie control 
has been designed with the main principles in view 
that failure of an individual engine must not involve 
stoppage of the train, and that the control of the 
multiple power units must demand only the minimum 
of additional skill and attention on the part of the 
driver, above that required to operate a single engine. 
The first essential is met by providing free-wheel 
connections in the transmission; and the second 
desideratum is promoted by the use of torque con- 
verters having only three control positions and by the 
reduction of defect-indicator lights to a minimum, 
made possible by the introduction of automatic safe- 
guards against mechanical damage. Principal among 
these safeguards are provisions for disengaging the 
starter automatically after an engine has started, for 
preventing the engagement of the starter on a seized 
engine, and for stopping an engine in the event of 
failure in the lubricating and cooling systems. 

The control panel, shown in Fig. 4, Plate XVIII and 
Fig. 10, opposite, has a duplex switch to control the 
torque converters and the reversing gear, six push- 
button switches for the engine starters, three similar 
switches for heater plugs with indicator lights, six 


indicator lights for oil pressure and water level, a|T 


panel light and switch, and a speed indicator. The 
duplex switch, the handles of which can be seen in 





the centre of the panel, energises solenoids through 
suitable relays, to control the admission of air to the 
double-acting air cylinders on the torque converter 
and final-drive gearbox, The switch has three posi- 
tions: for converter drive, direct drive, and neutral. 
The two levers are so interlocked that the reversing 
switch (on the left) can only be operated when the 
converter switch (on the right) is in the neutral position ; 
and it is only in this position that either lever can be 
removed from the panel. The torque-converter lever 
must be inserted in its socket before the converter, 
reversing and starting controls can be operated or 
| positive feed given to the oil-pressure switches. The 
torque-converter clutch mechanism can be actuated 
manually if the air-pressure cylinder fails to function, 
and similar manual gear is provided on the air cylinder 
of the final-drive gearbox, Air pressure need not be 
constantly applied to this cylinder, as a spring detent 
holds the piston when the air pressure has moved it 
to the neutral position. 

Three train wires are associated with the converter 
control, each connected to oue of the three switch 
positions and feeding a separate solenoid relay. When 
any one of the relays is energised, contacts are closed 
against springs and complete the circuit from the 
battery to a rotary contactor, which performs the 
final stage in the converter control. The rotary con- 
tactor is mounted in the torque-converter clutch 
housing, and is provided with additional contacts for 
completing the starting-motor circuit when the con- 
tactor is in the neutral setting only, and for inter- 
rupting the circuit to the oil-pressure switch under 
the same condition, The oil-pressure switch closes 
contacts when the oil pressure falls to 6 lb. per square 
inch, and opens them when it rises to 8 lb. per square 
inch, by means of the contraction or expansion of a 
metallic bellows capable of withstanding 160 lb. per 
square inch. This switch also operates as a result of 
normal engine stoppage, The contacting pressure is 
indicated on a scale and can be adjusted by an external 
knob which can be locked or sealed at a given setting. 
The oil-pressure switch, double check valve, and all 
relays and magnet valves required to control the 
throttle and torque converter for each engine are 
mounted in a dustproof casing on the underframe, two 
12-pin couplings with self-aligning contacts permitting 
the box to be removed, if necessary, without detaching 
any wires. A similar box adjacent to the final-drive 
gearbox contains the two magnet valves controlling the 
reversing gear. 

A low-water switch is fitted for each pair of engines, 
having two float-operated mercury switch tubes which 
close contacts and stop the engine affected if the water 
in the cooling system falls below a predetermined level. 
The switch and float mechanism are enclosed in a self- 
contained assembly in one reserve tank on each coach, 
above the level of the cylinder heads and coupled to 
the radiator. Throttle control is effected by a small 
air cylinder connected to each of the fuel-injection 
pumps, which regulates the fuel delivery in accordance 
with the train-pipe pressure, this, in turn, being deter- 
mined by the position of a self-lapping valve in the 
driving compartment, operated by the short horizontal 
lever at the driver’s left hand. The double-check 
valve, mentioned above, consists of a free piston, in 
a cylinder connected at either end to the “ stop’ and 
‘“ start’ magnet valves, and in the middle to the 
throttle-response cylinder. 

The C.A.V.-Bosch automatic starting switch is 
attached to the fuel pump and operated by the com- 
bined action of the throttle lever and the pump 
governor. As there is no oil pressure in a stopped 
engine, lack of it will not prevent starting, but any 
attempt to move the train will cause the oil-pressure 
switch to stop an idling engine by energising the 
“stop ’’ magnet valve. To facilitate starting in 
cold weather, heater plugs are fitted to each engine, 
the necessary current being obtained from the batteries. 
A heater push-button switch is provided at each 
engine, for use when individual engines are started 
from their separate local-control boxes. It is intended 
that the engines shall be separately started in this 
way on first going into service on a cold morning, 
so that the driver can test their operation and the 
action of the control gear. Push-button stop switches 
are also provided at the several engines, together with 
stop-cocks, to isolate the pneumatic apparatus if 
required. Indicator lights on the driving panel glow 
when the oil-pressure switches close as a result of 
insufficient pressure or when the water supply becomes 
dangerously low, and similar lights are fitted which 
glow when the heater-plug switches are operated. 
Any engine can be uted, separately by the local push- 
button control if sufficient air pressure exists in the 
main reservoir; but if the pressure is too low, use 
can be made of a mechanical linkage on engines 
Nos. 2, 4, and 5 to move the fuel-pump lever until 
the contacts close in the fuel-pump starting switch. 
hese engines. can then be employed to pump up the 
reservoir, when the other engines can be started in the 








normal way. 
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During a run from Euston to Tring and back, on 
Thursday, March 24, ample opportunity was afforded 
by the traffic conditions for demonstrations of the 
rapid acceleration made possible by the high power- 
weight ratio of the unit. The diffieulty of working-in 
a special train on such a heavily loaded section of the 
line prevented any prolonged full-speed running, but 
the nominal maximum of 75 miles per hour was fre- 
quently exceeded for short periods, and occasionally 
80 miles was shown on the driver's speedometer. The 
riding was noticeably smooth, engine vibration being 
negligible at all speeds, and the precautions taken to 
insulate the passenger compartments against engine 
noise also proved to be very effective. 








SPARK TESTER FOR CABLE 
INSULATION. 

Since there are numerous objections to the immersion 
of certain classes of cables in water for carrying out 
insulation-resistance and pressure tests at the manu- 
factnrers’ works, considerable attention has been 
given in recent years to the development of a method 
of spark teating which does not involve the wetting 
of the cable. In this test the cable is passed through a 
metallic electrode which makes contact with the 
covering of the cable and is maintained at a high 
potential relative to the cable conductor. If there is 
any fault in the insulation a spark passes between the 
electrode and the conductor as the faulty part enters 
the electrode and the passage of the spark is detected 
automatically to avoid the need for constant super 
vision in routine testing 

The photograph reproduced on this page illustrates 
the spark-testing equipment, which has been developed 
and patented by Messrs. W. T. Henley’s Telegraph 
Works Company, Limited, Holborn-viaduct, London, 
E.C.1, and is suitable for testing plain rubber core, 
taped core, and taped braided and compounded cables 
for working pressures up to 660 volts and having 
conductors up to 0-0225 square inch in cross-sectional 
area; it thus covers the most usual sizes of wiring 
cables and flexibles. All the electrical apparatus is 
contained in a strong cabinet, which may be mounted 
over the winding stands as shown, this arrangement 
having the advantages of economising floor space and 
bringing the electrode to the eye level, thus facilitating 
the exact localisation of a fault. The high-tension 
electrode is mounted above the cabinet in a separate 
compartment, which is lined with sheet metal and is 
provided with wire-gauze windows through which the 
electrode can be seen; the windows. also provide 
adequate ventilation to prevent ozone frem collecting. 
The electrode system consists of strips of hardened- 
steel chain mail stretched out by springs on metal 
frames carried on insulators, each frame being made | 
in two halves hinged together at the bottom. After 
passing through the two strips of chain mail forming the 
first half of the electrode, the cable then passes through 
the second half, which is set at an angle with the 
first half so that the chains make adequate contact 
with the whole of the outer surface of the cable. The 
mechanical pressure of the electrode on the cable is | 
quite light and although emall amounts of substances | 
such as cotton fibres, French chalk, wax compound, | 
&c., may be rubbed off, these fall off into the bottom | 
of the compartment without clogging up the chains. 

The most interesting feature of the apparatus is the 
method of detecting the passage of a spark at a faulty 
part of the cable, and this may now be explained. 
Although the high-tension supply to the electrode is 
at a frequency of 50 cycles, the capacity and inductance 
of the circuit are such that, when a spark passes, | 
high-frequency oscillations are set up. This cireuit is | 
coupled to another including a hot-cathode grid- 
controlled gas-filled valve which acts asa a trigger 
relay to the high-frequency currents, the anode current 
of this valve being made to actuate a master relay. 
As high-frequency currents are only set up when a 
spark occurs at a fault, the detector is not affected by 
any variations in the high-tension supply to the elec- 
trode or by surface leakage over the cable, &c. It is 
pointed out that the advantages of using a gas-filled 
valve detector are that it can be made highly sensitive 
and, having no mechanical inertia, will operate in a} 
few micro-seconds, passing a relatively large current 
to the master relay. This relay, which is used to 
stop the motor winding the cable through the tester 
and to ring an alarm bell, can, therefore, be made of 
robust construction. When triggered by a fault, the 
grid circuit of the valve loses all control and current 
continues to flow in the anode circuit after the fault 
has passed. The alarm bell, therefore, continues to 
ting and the winding motor cannot be started up again 
until the operator re-sets a switch in the valve-anode 
circuit. With this detector, it should be mentioned, | 
it is not necessary for the spark completely to puncture 
a faulty place; when particles of foreign matter or 
definite irregularities in the insulation come close 
to the electrode the small spark discharge which 


| 








ENGINEERING. 
| 
| 





SPARK-TY PE 


MESSRS. W. T 











APRIL I, 1938. 


CABLE TESTER. 


HENLEY’S TELEGRAPH WORKS COMPANY, LIMITED, LONDON. 





» aid a oe 
A ey 


Seed 








occurs at the defect will set up high-frequency oscilla- 
tions of sufficient magnitude to trigger the valve. 
For this reason, certain types of fault which would 
be unlikely to show up in water-immersion tests can 
he detected, 

The high-tension transformer, valve and _ relay 
apparatus are mounted on a baseboard inside the 


main cabinet and the control panel is also carried | 


from this baseboard. A convenient feature of this 
arrangement is that it enables the apparatus to be 
withdrawn so that all the parts are readily accessible 
for inspection. The number of controls is kept to the 
minimum consistent with efficient operation. A 
direct-reading electrostatic voltmeter shows the actual 
potential on the electrode and this potential can be 
varied over a range from 4,000 volts to 11,500 volts, 
which has been found to be adequate for the types of 
cable dealt with. A double-pole switch controls the 
high-tension transformer and a red pilot lamp is 
provided to show when this is on. A similar switch, 


| with a blue pilot lamp, controls the detector, and a small 


neon lamp is fitted to show that the alternating-current 
supply is on the apparatus. The sensitivity of the 
detector can be varied over a limited range by means 
of a potentiometer on the direct-current grid bias of 
the valve, but the sensitivity is correctly adjusted 
before the apparatus leaves the makers’ works. Special 
attention has been paid to the safeguarding of the 
operator against shock. The metal linings of the 
cabinet and electrode compartment are earthed ; earthed 
guides are fitted at each end of the electrode compart- 
ment ; interlock switches are fitted on the doors of the 
electrode compartment and cabinet; an automatic 
earth drop switch is fitted over the electrode, and a 
condenser is provided to limit the 50-cycle high-tension 
current to 8 milliamperes at 10,000 volts. 

In conclusion, it may be mentioned that the design 
of the apparatus described above is the result of extensive 
experimental work and of several years practical use 
under factory conditions. The makers state that, 
owing to the simplicity of the control and the general 
reliability of the apparatus, it can be handled satisfac- 
torily by girl operators. 








Metal DrecrReasinc PLant.—Messrs. Imperial Chemi- 
cal Industries, Limited, Millbank, London, 8.W.1, have 
sent us a copy of a very interesting and informative 
booklet which they have issued on the degreasing of metal 
by means of trichlorethylene. The booklet, which we 
believe is the first of its kind, gives full details of the per- 
formance, operation and maintenance of the latest plants 
supplied by the firm, and should be of particular service 
to both present and prospective users of the process. It 
is profusely illustrated, both standard plants and plants 
designed to meet special requirements being shown. The 
price of the publication is 3s. 6d. net. 





THE BRITISH ELECTRICAL AND 
ALLIED MANUFACTURERS’ ASSO- 
CIATION. 

Tse annual report of the British Electrical and 
Allied Manufacturers’ Association for the year ending 
| December 31, 1937, records that during that period 
a new high level of demand in the home market was 
reached for electricity and electrical goods. Despite 
the international situation and trade barriers, t he produc- 
tive capacity of the industry was actively employed in 
every branch. Employment also reached the highest 
point yet recorded. The actual figure was over 330,000. 
As the number of persons whose welfare is directly 
bound up with the prosperity of the industry exceeds 
1,000,000, a serious responsibility lies on electrica! 
manufacturers to maintain it at the highest pitch of 
efficiency. Of the exports, which exceeded 18,000,000/., 
74 per cent. were consigned to Empire countries. The 
ratio of imports to exports remained high, at over 
26 per cent., and it is anomalous that the United 
Kingdom is both the second greatest electrical exporter 
and the second greatest electrical importer in the 
| world. Actually, imports increased by 15 per cent. 
during the year, the rise of 30 per cent. in machinery 
being especially noteworthy. Production costs rose 
owing to the violent fluctuations in the price of raw 
|materials. Economic operation was also rendered 
difficult by unevenness in the flow of orders. If this 
were rectified, the improvement in the load factor of 
the industry and its consequent more economical opera- 
tion would, it is considered, result in a definite saving to 
the nation. 

During the year under review, representations were 
made to the Minister of Transport regarding the danger 
of granting manufacturing powers to any new ** com- 
| pulsory amalgamations” of undertakings under the 
| proposed Electricity (Distribution) Bill, and attention 
was drawn to the dislocation which would occur if 
the placing of orders was concentrated in the hands of 
a limited number of such amalgamations. Attention is 
called to the publication of a report on Street Light- 
ing in September, 1937, to the work that proceeded 
throughout the year on the question of electrical 
interference with broadcasting, and to the proposals 
for extending the Science Museum at South Kensington. 
Arising out of the persistent increases in the prices of 
raw materials, the Council considered the question of 
instructing makers to use a price-adjustment clause in 
all contracts. It appeared, however, that in a number 
of cases such a clause would ‘be unworkable. Its 
| adoption was therefore only recommended where the 
makers of a section were unanimously of opinion that 
| losses might be incurred unless it were adopted. The 
| Association is now represented by 18 persons on 226 
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committees of the British Standards Institution, and 
attention is briefly called to the work these bodies 
have undertaken during the year. 

The Fair Trading Code, which was issued by the 
Electrical Fair Trading Council in 1936, hasbeen 
adopted as part of their trading policy by many 
concerns, both on the manufacturing and supply sides 
of the industry, but its comprehensiveness and the 
variety of interests included within its scope has pre- 
vented its compulsory application. This question is, 
however, being carefully considered in the belief that 
at a future date it will be possible to give the Code a 
greater status. As the Electrical Fair Trading Council 
meets regularly it provides a valuable means whereby 
the various sections of the industry can co-operate 
on problems affecting commercial policy. During the 
year, 217 overseas students were employed in members’ 
works, the greatest number being as usual from India. 
For the first time there were also representatives from 
Germany and the United States. 








WORKS EXTENSIONS OF MESSRS. 
ELLIOTT BROTHERS (LONDON), 
LIMITED. 


Owtne to the increased demand for their electrical 
and mechanical instruments, temperature-indicating 
and regulating apparatus, boiler-house accessories, &c., 
Messrs. Elliott Brothers (London), Limited, have found 
it necessary to make various extensions to the Century 
Works, Lewisham, London, 8.E.13, within the past 
two or three years. The most recent extension, and 
the largest made so far, is a block having a floor area 
of 24,000 sq. ft., which has been built exclusively for 
the manufacture of measuring instruments. The 
design, however, is such that the area can be doubled 
when further extension becomes necessary. The 
building is of brick with an internal steel frame and 
columns for supporting the roof. 

As the shop is used mainly for small assembly work, 
almost the‘entire area is covered with a light type of 
bench, ai ed so as to leave a 5-ft. gangway round 
the walls and down the centre of the building. There 
is also sufficient space between the benches to enable 
the operators to get to and from their places without 
disturbing others. The benches are fitted with Bunsen 
burners and electric heaters for soldering irons, &c., 
current to the heaters being supplied through cables 
running in two long troughs in the floor. Gas is also 
supplied from two pipes buried in the concrete floor, 
with suitable Tee-pieces to each bench ; there are thus 
no pipes or cables depending from the roof. Artificial 
lighting is provided by 500-watt lamps arranged to give 
an illumination of 30 to 35 foot candles on the benches. 

A plenum heating and ventilating system is installed 
and the fan and heating unit is mounted on a gallery 
in the south-eastern corner. All the air ducts are on a 
level with the eaves, downcomers being provided where 
necessary. A dryback boiler for the heating system is 
installed in a boiler house situated on the northern side 
of the building. The boiler is fitted with automatic 
stoker and automatic feed system, so that it requires 
the minimum of attention. At present about 300 
workers are employed in the building, but 500 can be 
accommodated in the existing structure. 








INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


Tue forty-third Annual Convention of the Incor- 
porated Municipal Electrical Association will be held 
at Torquay from Monday, May 23, to Saturday, May 28, 
under the presidency of Mr. Walter J. Bache, Borough 
Electrical Engineer, Cheltenbam. On the afternoon of 
the first day the electrical exhibition, which for many 
years past has been associated with this Convention, 
will be opened by the Mayor of Cheltenham and formal 
proceedings will begin on the morning of Tuesday, 
May 24, when a civic welcome will be extended to the 
delegates by the Mayor of Torquay and the President 
will deliver his address. In the afternoon of the same 
day a paper on ‘‘ Automatic Control with Reference to 
Street Lighting” will be presented by Messrs. E. E. 
Hoadley and H. Purslove Baker, and this will be 
tollowed by a second paper, the subject of which has yet 
to be announeed. A third paper will be presented at 
& meeting on Wednesday morning, May 25, and in the 
afternoon there will be a discussion on the Government 
Proposals for the Reorganisation of Electricity Redistri- 
bution. This will be opened by Alderman Sir Percival 
Bower and Mr. W. P. Lilwall, and all delegates will be 
entitled to attend. On Thursday morning, May 26, 
& paper on some heavy engineering subject will be 
presented by Messrs. H. C. Lamb and K. Baumann, 
and in the afternoon of the same day there will be a 
paper on “ Air Conditioning ” by Captain J. C. Clayton. 
The Annual Dinner will be held in the evening, and 
the Annual General Meeting on the morning of Friday, 
May 27. There will also be a number of technical visits 
and social functions. 
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THE INTERNATIONAL LAUNDRY 
AND ALLIED TRADES EXHIBITION. 


THOSE unacquainted with laundries do not generally 
realise the magnitude of this comparatively young 
industry or its engineering importance. This can be 
rectified, res es, ~ a visit to the exhibition promoted 
by the Society of Laundry Bngineers and Allied 
Trades, Limited, which was opened, at the Royal 
Agricultural Hall, London, N., on March 28, by Sir 
Duncan R. Wilson, C.V.O., C.B.E., and will remain 
open until April 6. Although some fifty years have 
passed since the change from hand to power laundries 
began, it is only recently that a fully machine-finished 
garment service has been developed, requiring, in 
general, no hand work. This factor, giving decreased 
costs, has combined with the growing “ laundry- 
mindedness’ of the public to increase greatl the 
volume of work sent to the laundries, and has to 
the design of improved machines and methods more 
suitable for dealing with this greater volume. Laundries 
have increased in size, and with a tendency towards 
rationalisation, plants capable of dealing with more 
than 30,000 articles weekly are becoming common. 

An interesting example is the Liverpool laundry of 
Messrs. The United Co-operative Laundries Associa- 
tion, Limited, which is one of the largest in the country 
and handles up to 530,000 articles per week. Its 
plant includes 24 large washing machines, 21 hydro- 
extractors, 12 drying tumblers, 16 ironing machines 
and 186 pressing machines, together with four large 
Lancashire boilers. Such plants are, in effect, mass- 
production factories and employ the latest modern 
methods, including conveyor systems and motion 
study. A good example of the application of motion 
study is to be seen in the various pressing machines 
for finishing shirts, which can be seen in operation at 
the exhibition. To appreciate more fully the machinery 
to be described in this account of the exhibition, it 
should be understood that the soiled linen, after being 
marked with the customer’s number, is first sorted into 
certain classificationsand conveyed to washing machines. 
After a series of washing and rinsing operations, the 
free moisture is removed by centrifugal hydro-extractors, 
the remaining moisture then being evaporated in 
drying machines, drying tumblers, ironing machines, 
pressing or other machines, according to the type of 
finish required on the particular article, which is 
finally delivered, folded, to the packing room. Dry 
cleaning is similar to the laundering process except 
that spirit is used for washing instead of detergents 
and water, the spirit being cleaned and used repeatedly. 
Before commencing to describe the trade exhibits, 
it may be mentioned that Messrs. The Institution of 
British Launderers, Limited, 16-17, Lancaster-gate, 
W.2, as representatives of the industry, have a group of 
special rooms in the centre of the hall for the benefit 
of visiting launderers—an indication of the cordial 
relations which exist between the laundries and the 
manufacturers of laundry machinery. 

We may begin our account by describing an out- 
standing development in the marking of articles for 
identification purposes. This is the Fantom Fast 
Invisible Identification system, shown on the stand of 
Messrs. The National Marking Machine Company, 
Limited, 16, Sunbeam-road, Park Royal, N.W.10, and 
is designed to overcome the various disadvantages of 
visible marking methods. The marks are printed on 
the garments by means of a conventional power- 
operated marking machine of the form shown on the 
right-hand side of Fig. 6, on page 358, the marks being 
set up by means of levers operating type-wheels which 
give a complete alphabet and six numerals. The 
machine is so constructed that it will print with equal 
plainness and clarity, without adjustment, on thin or 
on thick garments. The letters required are selected 
by means of a series of indicator strips on the key- 
board of the machine. The head is operated through 
gearing by a }-h.p. electric motor and its movement 
is controlled by a pedal, pressure on which causes 
the type to be inked with invisible ink, while simulta- 
neously a clutch is released and the head is driven 
down on to the fabric to be marked. The Fantom 
Fast ink is invisible to the naked eye, but becomes 
fluorescent in the ultra-violet light from a B.T.-H. 
mercury-discharge lamp fitted with a black glass filter. 
The mark then appears luminous and is easily legible 
from a distance of 8 ft. to 10 ft. The marks are 
invisible in sunlight and the ordinary discharge lamps 
used for lighting purposes, and this permits them to 
be made about twenty times larger than the customary 
size. The illustration shows a complete marking 
unit, the Fantom Fast lamp fitted inside the reflector 
over the centre bin showing up any work already 
marked, and the machine on the right-hand side, 
previously mentioned, dealing with new work requir- 
ing marking. The machine seen above the lamp is 
a National Lang counting and list-printing machine. 
A simple table with a lamp reflector and hood is 
manufactured for use in showing up the marks for 
checking when the cleaned garments are being packed. 
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A machine for washing woollen articles by alternate 
squeezing and soaking, exhibited by Messrs. Hill aud 
Herbert, Limited, Stone Bridge-street, Leicester, is 
illustrated in Fig. 7, on page 358. The “* Karntshrink ” 
machine, as it is designated, consists of two hs of 
highly polished pres. wt steel with rounded ms 
and false bottoms of similar metal, between which 
the goods are conveyed by upper and lower endless 
bands through a series of spring- rubber-covered 
rollers, two pairs of which are submerged in the liquor 
in each trough during operation, an additional pair 
being carried clear of the troughs by each of three 
main standards, A side shaft running in ball bearings, 
with thrust bearings to take the end thrust, drives all 
the rollers through worms and worm-wheels, ensuring 
an even speed with an absence of slip. All bearings 
and housings inside the machine are um-plated, 
and the worm drives run in oil baths, The endless 
bands can be easily adjusted by means of grooved 
metal adjusting rollers, which also guide the bands. 
A sensitive electrically-operated finger guard is fitted 
which stops the machine instantly should the operative’s 
hand be caught as the articles are fed into the machine. 

The usual type of washing machine consists of an 
outer casing containing a perforated horizontal cylinder. 
which rotates for a few revolutions in each direction 
alternately. The garments are placed in the cylinder, 
where they are lifted by ribs and allowed to fall into 
a definite “‘ dip” of liquor over a period of about an 
hour, during which a series of about nine soaking, wash- 
ing, and rinsing processes is carried out, involving 
some forty hand operations. Among a wide range of 
machines shown. by Messrs. James Armstrong and 
Company, Limited, 15, Queen Victoria-street, E.C.4, is 
a Monel-metal electrically-driven “ London” washing 
machine, which is probably the largest. manufactured 
in this country. This is suitable for bag-washing, in 
which the articles belonging to each customer are placed 
in a net’ bag and put into separate compartments. In a 
similar machine, shown in Fig. 8, page 358, the inner 
cylinder is 60 in. in diameter and 137 in. long, and is 
divided into eight sections longitudinally and into three. 
arranged in a Y form, in the cross-section, giving a total 
of 24 compartments. A departure from ordinary 
practice is made by this firm in their ‘‘ Amazon” twin 
machine, consisting of two open-ended washing machines 
placed side by side, driven by a single vertical reversing 
motor through a worm-reduction and spur gear and 
controlled by a single Newbery automatic apparatus. 
The motor and the control apparatus are placed 
between the machines and serve both. Except for 
loading and unloading the, machines and the intro- 
duction of special solutions such as bleach, which 
are injected 3 hand on a signal being given by the 
apparatus, the Newbery control effects all the oper- 
ations in any pre-selected sequence and measures the 
water and washing solutions. It was described in detail 
on page 148, ante, of the present volume of ENGINEER- 
ING, and is now shown in public for the first time. 

Other exhibits on this stand include pneumatically - 
operated presses, drying machines, drying tumblers 
and dry-cleaning plant, but the most important feature 
is the display of flatwork ironers, the range of single-roll 
Amazon machines, being demonstrated, having rolis 
54 in., 42 in., 32 in., and 24 in. in diameter respec- 
tively. Each of these electrically-driven machines is 
equipped with a steel steam chest, and a fluid-flywheel 
drive giving a simple infinitely-variable speed control. 
Pressure between the chest and the roll is applied 
hydraulically, the movement customarily given to the 
roll being applied instead to the chest. Each chest, or 
bed, floats on four oil rams, one at each corner, which 
are fed by a mono-radial pump, a by-pass regulating- 
valve providing instantaneously any desired pressure 
between the chest and the roller. A safety finger-guard 
over the feeding ribbons, if moved, simultaneously stops 
the machine and, by releasing the hydraulic pressure, 
lowers the bed. A centrifugal fan is attached to the 
end frame for removing moist air by suction from inside 
the perforated steel-tube roll, and a set of gauges indi- 
cates the steam and hydraulic pressures and the peri- 
pheral speed of the roller, Troning-machine chests are 
normally made of cast iron, so that the steel chest on 
these machines is a feature of particular interest. 
Fig. 4, on page 355, shows a section of the twin chest 
fitted to the multi-roll ironers. An eight-roll example 
is also being demonstrated by this firm. Instead of 
the usual semi-circular open section, this chest is 
constructed of high-tensile steel with small triangular 
chambers, electrically welded to the ironing wall, 
through which the steam, entering at the highest 
points, flows continuously to the outlets at the lowest 
points. The wall is much thinner than that of a cast- 
iron chest, the heat transference being thus improved, 
while the total weight of the chest is stated to he 
reduced by two-thirds, in comparison with cast-iron. 

The work done by the domestic wringer is carried 
out in the laundry by the centrifugal extractor, and 
it is important that the maximum quantity of water 
should be removed in this way in order to reduce the 








amount remaining to be removed by the more 
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expensive method of evaporation in drying, ironing, and | operator pushes and turns the starting knob to put 


finishing machines. A 36-in. diameter extractor, illus- 


the machine into motion, the rod connecting the knob 


trated in Fig. | above, for which an exceptionally high | to the electric timing-clock is held in the running posi- 


drying efficiency is claimed, is shown by Messrs, Thomas 
Broadbent and Sons, Limited, Huddersfield. This is 
a self-balancing automatic machine of the electrically 
under-driven type and attains a full speed of 1,450 r.p.m. 
in one minute. The motor has a high starting-torque 
characteristic, permitting it to be direct-coupled to 
the basket spindle without the use of a clutch, and is 
capable of giving up to eight starts per hour without 
overheating. The control gear is of the reversing- 
contactor type, operated from an electrically-driven 
time clock mounted on the top of the extractor. The 
clock is graduated in half minutes up to fifteen and 


can be set to the desired running period, the machine | 


being then started by a slight movement of the knob 
at the front of the frame. When the set period has 
elapsed, reverse current is automatically applied to 
the motor, bringing the basket to rest, when the current 
is automatically cut off. This reverse-current brake 
avoids the need for a mechanical brake, with con- 
sequent reduction of maintenance costs and elimina- 
tion of brake adjustment. The motor, spindle and 


basket are vertically suspended by a series of springs, | 
| the garments are still in the three sections, which can 


one end of each being attached .o the motor casing 
and the other end to the monitor cesing. This method 
of suspension allows a greater out-of-balance load than 
the usual rubber-buffer type and also promotes long 
service without maintenance; it is customary for 
rubber buffers to be renewed every nine to twelve 
months, and to do this the machine has to be almost 
completely dismantled. An out-of-balance limiter is 
fitted, which can be set to stop the machine imme- 
diately should a badly-packed load cause excessive 
oscillation. When the limiter trips, it brakes the 


forward contactor and automatically puts the reverse 
contactor into circuit, quickly stopping the machine. 
The hydro-extractor has a positively locked cover, 
which must be closed before the machine can be started 
and cannot be opened until the basket comes to a dead 


stop. 


This interlock is so designed that when the 


| turned to release the cover. 





| tion by means of a magnetic lock in the back of the 


clock, and during this period the knob cannot be 
When the clock has run 
down to zero and the reverse braking is taking place, 
the magnet still holds the rod in the locked position, 
and only when the current is entirely cut off does the 
magnet release, and enable the knob to be turned to 
release the cover. Messrs. Broadbent also show a 
three-point-suspension extractor, illustrated in Fig. 3, 
on the opposite page, of which the basket, instead of 
having the more usual circular lip round the top, has 
straight sides and a loose aluminium cover which can 
be easily removed. The top of the basket is thus 
left entirely open for loading and unloading the goods, 
and the rather laborious job of tucking them under a 
lip and subsequently taking them out again is avoided. 
This machine has a suspended loose divider, having 
three sections, which is placed in the basket. The 
goods are loaded into each section and the divider 
then withdrawn, thus minimising the risk of tears due 
to the intermingling of loose ends of garments with one 
another. After running the machine, it is found that 


be lifted out in one piece without having to be pulled 
apart in order to unload. Also displayed on this 
stand is a dry-cleaning plant with a totally-enclosed 
recovery apparatus, in which the washing, “ hydroing ” 
and brake are all controlled by one lever. The 42-in. 
diameter stainless-steel basket rotates at 750 r.p.m. 
Messrs. Watson, Laidlaw and Company, Limited, 
98, Laidlaw-street, Glasgow, who specialise in the 
manufacture of hydro-extractors, have on view their 
new “ Autolift ’ self-balancing electrically-driven ex- 
tractor with a suspended basket 48 in. in diameter. 
This machine has a mechanical unloader consisting of 
a divider in four sections and a base forming the bottom 
of the basket, which remains in the machine during 
its run. It is operated by means of push buttons and 
is controlled by limit switches. On completion of a 
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run the machine is opened and a button pressed to 
operate a small motor which permits two hooks to 
descend for engaging the unloader, which is then 
raised, together with the load, by pressing another 
button. The load can be quickly and easily removed 
in four segments without the necessity for stooping 
and pulling the articles from the basket in their con- 
solidated form. Fig. 2, above, shows the machine with 
the unloader raised and the load removed. It is 
claimed that this machine can deal with five to six 
loads per hour, as against the usual maximum of four, 
while at the same time it is completely self-contained 
without electric lifting blocks, runways, spare baskets, 
positioning trolleys, &c. The steel framing is of 
specially heavy section and is welded where this can 
be done without affecting ease of erection or dis- 
mantling. It is also insulated with rubber to reduce 
vibration. The electric motor is carried overhead in 
such a position that it cannot easily be damaged by 
water; at the same time it may be quickly discon- 
nected from the spindle of the machine and raised to 
give access to the main bearing and the conoidal buffer 
which houses this bearing, without disturbing any 
electrical connection. The motor is directly connected 
to the spindle of the extractor and drives through 4 
friction coupling. The machine is started and stopped 
by a switch handle which also applies a brake, so that 
the current cannot be switched on while the brake is 
operating and the brake cannot be applied while the 
current is on. The switch is also interlocked with 
suitable safety guards round the spindle and basket, 
which must be closed before the machine can be started 
and cannot be opened until the basket is practically at 
rest. The duration of the run is predetermined by 
setting a time control which automatically switches off 
the current at the end of the period selected. Other 
types of extractors made by this firm are exhibited, one 
having an open-type basket with straight sides and a 
loose inner cover, and another being fitted with a flexible 
divider. The makers’ “ Celflok” interlocking safety- 
guard, designed to meet the regulations of the Home 
Office, is fitted to these machines. This ensures that 
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Hypro-Extractor with Lirt-Our Diviper; Messrs. THomas BroapBENT AND Sons, 
LIMITED. 


a 


' PPR 






a 














N 
N 
N 
N 
N 
SSy 






SSSSSSsssssss 





AS 
» 





4 
g 
g 
Y 
g 







Q 
EEE A 





Cz) 





N 
N 
N j 
Y Tb 
Fst CLZZZEEZELED ao rS Sorvererda 








(6334.c,) 





Company, LIMITED. 





=<=_S 








ra 
=, 























<—— _ <<<. - —" 
Sere HH AN A h <_ Hot & Dry Conditions ( >» 
win NTT Hi fete — >> - 
. Ny ae oe \ 
| | N il! bar, us ! a —S> oS 
se 4 
a 

















\ 
5 
= 
3 
5 
Js | \ Warm Conditions < 
3 NI, Va ) =*—_— b «Dry <_ 
Ss ; 
# Ss — 
err x ‘ 
E N / go } Ke = SSSSSSSSSSGSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSOSSSSSUSSSSSSSS SSS SSSSS SESSIONS ) [A 
N N ii => —— sar AN 
N N . 
~ Ny 
N N || ( Je wre , = Moist Conditions ‘ 
N —~ 
\ N N |! —_—a— 
N N — > od 
~ N ct ESSSSSSSSSSSSSSSSSSSSS SSS SS SSS SS SSS NX SSS SS SSS SSS 
: N ry 
z¥ ss oor: > ja Coat 2 Moist Conditions <—_— 
roy —* 
XY > N ~< — a 
\ 
) WetAir Outlet \ 
\ >_> — Entry 
4 4 
: 7 
Direction F Conweyor me wet Work Placed on Conveyor ‘ENGINEERING’ 
(6334 ¢: ) 


Fie. 5. 


the cover must be closed before the machine can be 
started, and by means primarily of a swinging arm 
which is thrown over by a striking plate on the basket 


when the 


guard locked so that the cover can only be opened | and rinsing liquor. 
when the basket is at rest. 


hands to release the device in order to open the cover. |! has been designed to comply with the observed stages 
A comprehensive range of washing machines is 


DiaGRaAM OF “* ArRSPEED’’ DryING MACHINE ; 


The operator must use both speed "’ drying machine is shown. 
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INTERNATIONAL LAUNDRY EXHIBITION. 


WELDED-STEEL CHEST ror IRonNING MACHINE; Messrs. JAMES ARMSTRONG AND 


Messrs. Lister BrotTuers, LIMITED. 


exhibited by Messrs. Lister Brothers, Limited, Night- 
ingale Vale, Woolwich, London, 8.E.18, incorporating a 
system of water circulation in which the inner cylinder 
latter rotates, it automatically keeps the | is alternately flooded and exhausted of the washing 
In addition, their latest “ Air- 
This, it is claimed, 


in the evaporation of moisture from porous materials 








such as are dealt with by laundries. Of these the first, 
comprising the removal of surface moisture, is effected 


by the hydro-extractor. The second stage, the removal 
of the patchy: residue of moisture left on the surface 
of the garment, is dealt with by high-velocity air at a 
low temperature, and the third stage, consisting of the 
removal of the internal moisture, is accomplished by 
subjecting the material to a high rature. The 

* Airspeed ” drying machine, ilgetrated in Fig. 5, on 
this page, and Fig. 9 on page 358, is in the form of 
a rectangular cabinet, upon the roof of which are 
mounted two centrifugal fans and the electric motor 
and driving gear for the conveyor. Referring to Fig. 5, 
the cabinet is divided into a series of air tunnels, a, b, 
cand d, which are supplied with air by the centrifugal 
fans. The intake fan, ¢, derives its supply partly 
from the fresh-air inlet, f, and partly from the air 
tunnel, 6, a recirculation damper, g, controlling the 
quantity derived from the latter source. Air from the 
fan passes through a gilled copper-tube heating 
battery, h, into tunnel a, returning through tunnel b 
to the damper, g. The remaining tunnels c and d 
are supplied with air by the fan i. This fan derives 
its supply from two sources, namely, the air from 
tunnel 6 which is not required for recirculation in 
the warm section, and air from tunnel d which is 
required for recirculation in the cool section, A 
portion of the air, when it reaches the end of tunnel d, 
is discharged to atmosphere by way of damper j. 
The dampers g and j are coupled together by means 
of a system of links. By closing damper g to prevent 
air from passing from tunnel } to the fan e and by 
fully closing damper j across tunnel d, air will be 
blown straight through the machine without re- 
circulation. Further, by moving damper g to the 
other extreme position and by fully opening damper j 
conditions of complete recirculation in the tunnels a 
and 6, and tunnels ¢ and d will be obtained. Under 
working conditions intermediate damper settings are 
used, thereby obtaining various degrees of partial re- 
circulation. The work is carried through the tunnels 
on a power-driven conveyor in a direction against the 
general flow of air in the machine. Hot dry air 
delivered from the heating battery gives up heat and 
absorbs moisture during its passage through the 
tunnels filled with wet work. Surface moisture is 
removed in the air tunnels d and c with comparatively 
cool and moist air. The process of diffusion and final 
| drying is completed in tunnels b and a, where the air 
is at its maximum temperature. The steam con- 
sumption of this machine is claimed to be less than 
2 Ib. per pound of moisture, and the output of a machine 
occupying 175 sq. ft. floor space not less than 480 Ib. 
| dry weight of articles per hour. 


| 
| 





(T'o be continued.) 





IRON AND STEEL INSTITUTE. 


THE sixty-ninth annual meeting of the Iron and 
| Steel Institute will be held at the Institution of Civil 
Engineers, Great George-street, Westminster, London, 
S.W.1, on Wednesday, Thursday, and Friday, May 4, 
5 and 6. The annual dinner of the Institute will be 
held at Grosvenor House, Park-lane, London, W.1, at 
|7 for 7.30 p.m., on May 5. The programme of the 
proceedings, together with a list of the papers to be 
| presented and discussed, are given below. 

| Wednesday, May 4.—At 10 a.m., presentation of the 
| annual report of the Council and statement of accounts 
| for 1937. Induction of the newly-elected president, 
|The Earl of Dudley, M.C., and presentation of the 
Bessemer Gold Medal for 1938 to Dr. ©. H. Desch, 
F.R.S. Announcement of the award and presentation 
of the Carnegie Gold Medal for 1937, and presentation 
of the Williams Prize for 1937 to Mr. W. Geary. 
Reading of the presidential address. The papers 
contributed to the Sy ium on Steelmaking will 
then be presented for reeaneien The Symposium 
comprises 23 papers, contributed by authorities engaged 
in the Glasgow, Lancashire, Lincolnshire, North-East 
Coast, Sheffield, and South Wales districts. 

At 2.30 p.m. The discussion on papers contributed 
to the Symposium will be continued. 

Thursday, May 4.—At 10 a.m. and at 2.30 p.m., 
both sessions will be devoted to the further discussion 
of papers contributed to the Symposium. 

riday, May 6.—At 10 a.m., announcement of the 
award of the Andrew Carnegie Research Scholarships 
for 1938. Three contributions will then be presented 
and discussed, namely: ‘ The plication of Time 
Study to Rolling Mills,” by the Rolling: Mil Committee 
of the Iron and Steel Industrial Research Council ; 
“Influence of Composition and Treatment on the 
Rate of Acid Attack on Mild Steel,”’ by Principal C. A, 
Edwards, F.R.S., and Messrs. D. Luther Phillips and 
D. F.G. Thomas ; and “ Martensitic Grains in Rapidly- 
Cooled Ingot Iron and Mild Steel,” by Messrs. B. Jones 
and N. Gray. 

At 2.30 p.m., 








two contributions will be presented 
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and discussed, namely, ‘An Experimental Inquiry 
into the Interactions of Gases and Ore in the Blast 
Furnace. Part V. The Influences of Hydrogen and 


Bone, F.R.S., and Messrs. H. L. Saunders and H. J. 
Tress, and “* The Atmospheric Corrosion of Galvanised 
Iron Wire and its Bearing on Specification Testing,” 
by Mr. C. E. Riehards. Finally, ‘‘ The Fifth Report 


of the Corrosion Committee "’ will be formally presented. 





ENGINEERING TRAINING 
EDUCATION. 
Summer the Strength of Materials. 


special summer course on the strength of materials 
will be held from June 13 to July 8 at the Massa- 





AND 


Course on 


chusetts Institute of Technology, Cambridge, Massa- | 


chusetts, U.S.A. Lectures on timber, concrete, and 
the strength of materials will be delivered by various 
authorities on Monday, Tuesday, Thursday and Friday 
mornings during the course, leaving Wednesday 
mornings free for laboratory work. Two special 
disenssions on the analysis of statically-indeterminate 
structures and on basic ideas on the strength of metals 
will be held in the afternoons of June 23 and 30. and 
the course will be concluded by two all-day conferences 
on timber and concrete on July 7 and 8. The fee for 


the course is 80 dols., and persons intending to parti- | 


cipate should send in their names not later than 








June 1. Further particulars may be obtained on 
application to Professor J. M. Lessels, Department of 
Mechanical Engineering, Massachusetts Institute of 
rechnology. 
PERSONAL. 
Messns. Speciaccormw, Limrrep, Friern Park, North 


Finchley, London, N.12, have just had constructed a new 
drawing office which is three large the 
previous one 
staff to keep pace with growing business 


Mn. A. P. QuaARRELL, who has been in the service of 
Messrs. Petters, Limited, Yeovil, for many years, 
been appointed manager of the London office, at 
minal House, 52, Grosvenor Gardens, 8.W.1 


Limes as as 


Ter 


Mr. E. H. Woorron, manager of the Dick, Kerr Works | 
of Messrs. The English Electric Company, Limited, has | 
resigned in order to join the staff of Messrs. Urwick, Orr | 
and Partners, Limited, consultants in organisation and | 
management, 3, St. James's-square, London, 8.W.1. 


Mr. 8. J. Watson, who for the p 
Ingland of the Central | 


ast ten years has been 


District Manager for South-East 
Electricity Board, has intimated hia desire to retire, and 
the Board has appointed Mr. J. N. Warre, at present 


City Electrical Engineer. Hull. to fill the vacancy 
Waite will take up his new duties at the end of June 


Vir W. Secker and Mr, Haroip 
have been appointed full directors of Messrs 


VERNON 


Thos. W 


HAROLD 


Ward, Limited, Albion Works, Savile-street, Sheftield, 
while Mr. Josern Staves, Mr. Wittram Woop, Mr. H. 
Grover Fautt and Mr. C. Leste Fry have been 
appointed loeal directors 

Mr. F. Lonsvate, who joined Messrs. Fraser and 
Chalmers, Limited, in 1909, and Mr. FE. A. Prrcener, who 
joined the firm im 1893, have heen appointed joint 
managers of Messrs. Fraser and Chalmers Engineering 


Works, Erith 


KENILWORTH has been elected 
of Motor 
Mall, 
Mr 
deputy -president 
treasurer for the 


Mr. KE. BK. Payee hase been uppomted general manager 


of the machinery department of Messrs. Edgar Allen and 
Limited, lmperi il Steel Works, Sheffield, 9. 


Lonp 
Sovetety 
83. Pall 


SHCOCORRION 


President of the 
Manufacturers Traders. Limited, 
S.W.1, the vear in 
ALeerT Thomson has been re-elected 
Mr. F. 1. Connonty honorary 
third veer m st 


and 


London for second 
J 


annul 


aenon 


( OMpany, 


Mr. 8S. A. Deacon, of the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1. has been 
appointed H.M. Trade Commissioner in Jamaica, in 


succession to Mr. ©. M. Prokraans, who has reverted for 


duty at the Department 


Reavents, Limtrep, filtration and 
10, Adelaide-:treet, Swansea, have 
opened offices at 23, Leadenhall-street, London, E.C.3, | 
under the management of Mr Alfred Robertson, 
\.M.I.N.A., to deal with all inquiries from London and 
south-eastern counties 


U NIFLO« 
chemical engineers, 


Mersshs 


Messxs, Benpix, Liowrep, King's-road, Tyseley, 
Birmingham, 11, have commenced to build motor-car 
brake-testing ramps, occupying a floor space of 28 ft. by 
6 ft ; 


Messrs. Low Moor Irow~ Company. Lowrep, have 


lecided to discontinue the manufacture of cold-blast | on Model Screw Propellers with Wide Blades ” ; the | shipm 


and special pig-irons at Low Moor. Bradford. and the | 
whole of the works, including the land, have been acquired 
by Messrs. Thos. W. Ward, Limited, Albion Works, 
Savile-street, Shetlield, for breaking up The goodwill 


of the company, the brand, and the stocks of pig-iron are | land Prize for 1937, to Mr. D. N. Wallace, of the Royal } blades. 


still retained by Messrs. Low Moor Iron Company , Limited. 
Chis company has no connection with Messrs. [ 


Best Yorkshire Iron Limited, which firm continues in| annual general meeting on Wednesday, April 6, at the | generally does not reach a very high level. 
active operation 





A| 


This has enabled them to increase their | 


has | 


Mr. | Reins 


ENGINEERING. 


| TENDERS. 


of the undermentioned tenders, the closing 


| the reference numbers given. 

| Bolts and Nuts, also set-screws, washers and rivets 
| April 25. (T. 19,779/38.) 
| 


| . 
diameter, wet-dial 


Department, 
| 19,788/38.) 


type. 
London or Singapore ; 


I 


June 7. ( 


Pumping Sets, two, electricall 


| Singapore Municipal Water Department, London or 
| Singapore ; April 25. (T.Y. 19,789/38.) 
1ir-Conditioning Plant for North End Automatic 


Telephone Exchange, Port Elizabeth. Union 


and Supplies Board, Pretoria ; April 28. 











BOOKS RECEIVED. 


Society of Chemical Industry. 
of Applied Chemistry. Volume XXII. 1937. 
Offices of the Society. 
Mouvement Helicoidal des Photons. By C.-L. Mayer. 
Paris-VILI¢ Fondation pour les Sciences Physico- 
Chimiques, 1 rue Frangois-ler. 
| Die Hochwasservoraussage. By Dr,-Inc. Joser WALLNER. 
| Berlin: Julius Springer. [Price 7.50 marks. ] 
Korrosionen an Eisen und Nichteisenmetallen. Betriebs- 
erfahrungen in elektrischen Kraftwerken und auf Schiffen. 


London : 
| 


Le 


By Aveust Srecet. Berlin: Julius Springer. [Price 
19.50 marks.] 
British Standards Institution. No. 784-1938. British 


Standard Methods for the Testing of Chemical Stoneware. 
London: Offices of the Institution, Publications 
Department, 28, Victoria-street, Westminster, 8.W.1. 
[Price 2s. net.] 
id’ Handy Colliery Guide and Directory for the Counties 
of Northumberland, Durham. Yorkshire, Cumberland 
and Westmorland, 1938. London: Andrew Reid and 
Company, Limited. [Price 3s.] 
L’Blectricité dana les Exrploitations Agricoles. By 
R. Bortase Matraews and R. H. Drartnon. Paris: 
Librairie J.-B. Bailliére et Fils. [Price 150 francs.] 
Manual of Instruction for Dismantling and Reassembling 
the 8 h.p. Ford Chassis. Dagenham: Facilities De- 
partment, Ford Motor Company, Limited. 
Engineering Workshop Manual for Fitters, Turners and 
General Machinists, Containing Practical Information on 
the Micrometer, Vernier, Tools, Screw-Cutting, Workshop 
Arithmetic, Geometry, Mensuration, Gear-Cutting, Pre- 
Grinding and General Machine Work. Being 
the sixth edition, revised and enlarged, of The Engineer- 


| Re 


cision 


ing Workshop Handbook London The Technical 
Press, Limited. [Price 3s. 6d. net.) 
reed Concrete Bridge Design. By C. 8. Caerror and 
H. ¢ \pamMs. Second edition, revised and enlarged. 
London Chapman and Hall Limited. Price 42s. 
net 
tir Ministry lir Navigation Acts, 1920 and 1936. The 


tir Navigation Regulations, 1938. Made by the Secretary 
of State for Air Under the Air Navigation (Consolida- 


tion) Order, 1923. 11th March, 1938. London: H.M. 
Stationery Office. [Price 2d. net.) 
Statutory Rules and Orders, 1938. No. 136 lir Naviga- 


tion The Aircraft (Wreck and Salvage) Order, 1938. 

ld. net No. 180. Air Navigation The Carri- 
age by Air (Parties to Convention) Order, 1938. [Price 
2d London: H.M. Stationery Office. 

Firat Annual Proceedings of the Railway Fuel and Travel- 
ing Engineers’ Association. Hotel Sherman, Chicago, IU. 

29, 30 and October 1, 1937. Chicago, Ul., 

Offices of the 


Price 


het 






Se pte mber 28, 


U.S.A 


Association 








Empine Ark Day Organised by the Air League of the 
British Empire, Maxwell House, Arundel-street, London, 
W C.2. me ollaborat ion with the Roy al Air Force, Empire 
Air Day will be observed. this year. on Saturday, May 28. 
As there will be no Air Display at Hendon, this oppor- 
tunity of seeing the Royal Air Force at close quarters will 
unique Empire Air Day intended 
public a near view of aviation, military and civil, at 
aerodromes throughout the country. The entrance fee 
is one shilling and the aerodromes will be open 
between 2 p.m., and approximately 7 p.m 
will be able to see not only flying operations, but many 
ground features of life in the Royal Air Force, and all 
profits will go to aviation charities 


be is 


INSTITUTION OF Naval Arourrects.—The Council 
of the Institution of Naval Architects, 3, Robert-street, 
Adelphi-terrace, London, W.C.2, has awarded the 
premium of the Institution for 1937 to Mr. R. W. L. 
Gawn, R.C.N.C., for his paper “ Results of Experiments 


Wakeham Prize for 1937 to Mr. H. Lackenby, for his 
paper, “ Re-Analysis of William Froude’s Experiments 
on Surface Friction and their Extension in the Light of 
Recent Developments," and the Duke of Northumber- 


Technical College, Glasgow. The premium and the 


ow Moor | Wakeham Prize will be presented at the opening of the | holdin 


Royal Society of Arts, John-street, London, W.C.2 


We have received from the Department of Overseas 


Steam at 450 deg. to 850 deg. C.,” by Professor W. A. | Trade, 35, Old Queen-street, London, 8.W.1, particulars 
- of 


| which are stated. Details may be obtained on applica- 
| tion to the Department at the above address, quoting 


South African Railways and Harbours, Johannesburg ; 
Water Meters, § in., } in., 1 in., and 1} in., nominal 


Singapore Municipal Water 
ele 


y-driven centrifugal-type. 


Tender 
(T. 19,295/38.) 


Reports of the Progress 


to give the | 


The public 
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CONTRACTS. 


| Messrs. Cenrro-Vac, Limtrep, 155-7, Great Portland 
street, London, W.1, have received orders to instal! their 
Centro-Vac system of central cleaning in various houses 
at the forthcoming Daily Mail Ideal Home Exhibition 

Messrs. W. T. Hentey’s Tetecrara Works Com 
PANY, Lowrrep, Holborn Viaduct, London, E.C.1, in 
connection with the electrical work which is being carrie: 
out at H.M. Naval Base, Singapore, are supplying, erect 
ing and jointing over 8,000 yards of four-core paper 
insulated cable ; also ‘* Reyrolle ” switchboards, power 
distribution fuse-boards, and ‘ Arctic ”’ lightin distribu 
tion fuse-boards. The contract includes the suppl) 
and installation of numerous lighting points, wall socket « 
and lamp fittings. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Welsh Coal Trade.-News that the French Nationa! 
Railways had made allocations in respect of part of their 
order for 100,000 tons outside of South Wales caused a 
| good deal of surprise on the Welsh steam-coal market 

last week. The various French railways who were 

| recently amalgamated into the new organisation ha: 
| always been large users of Welsh coals, but during the past 
few months they had restricted their purchases locally, 
owing to what they considered the high figures rulin, 
for Welsh supplies. When prices were submitted fo: 
the present inquiry it was found that Belgian producers 
had quoted about 5s. per ton below local offers, while 
German coals were also several shillings per ton cheaper. 
Consequently, part of their order for 65,000 tons of larg: 
coals was reported to have been given to these producer~ 
and it was understood that they were also negotiatin, 
for the supply of Polish coals at a price delivered at 
Bordeaux less than Welsh f.o.b. values. It was announce:| 
that these buyers had postponed making a decision 
with regard to the balance of their requirements unti! 
the end of April. Apart from this, operations on th. 
merket were on humdrum lines. mand in most trades 
was slow and generally speaking adequate supplies of «!! 
kinds were freely available. st large coals were an 
exception, however, and with new business for thes: 
kinds still not easily negotiated sellers were able t« 
uphold prices. Other grades were not so firmly hel: 
and prices, though not much easier. showed some modifi 
cation. Inferior large sorts were slow, while the popular 
small and sized kinds were in need of fresh outlets 
Cokes were quiet while patent fuel and pitwood wer 
slow. 

Tron and Steel Trade.—-Past bookings enabled producers 
in the South Wales iron and steel and allied industries 
to maintain outputs at a fair level. New business 
however, continued to circulate slowly, but values wer 
unaltered. 
} 














UTH YORKSHIRE. 


SHEFFIELD, Wednesday 


|NOTES FROM SO 


Iron and Steel.—Sheffield works turning out raw 
and semi-finished materials are very active. The demand 
is considerable, and inquiries for new business are 


numerous. The latest statistics show that in Februar) 
this area turned out 145,900 tons, which was the best 
February total on record. It was 8,400 tons ahead 
of the previous best. The aggregate for the first two 
months of this year was 299,400 tons. or 25,800 tons 
|more than was produced in the corresponding period 
last year. Messrs. Thos. Firth and John Brown, Limited 
one of Sheftield’s biggest steel and engineering concerns 
reports an increased turnover. Of the past year’s total 
sales, 16} per cent. represented the values of sales to the 
Government, viz., armour plates, shells and torpedo 
air vessels. The firm’s heavy forging department 
promises to be fully occupied for many months ahead 
with steel boiler drums and other forgings for extensions 
to electrical plant in this country, and for large merchant 
and naval vessels, as well as for general purposes. The 
Chairman. Lord Aberconway, told the shareholders that 
the firm had spent on capital account during ‘the yea! 
over 270,0001., and during the five years ending December. 
1937, a sum of 1,293,7661. He said: “ This expenditurs 
| has enabled the most modern processes and equipment 
to be installed at our works with the object not only 
of reducing costs to as low a point as wage levels and 
raw material prices render possible. hut of producing the 
finest quality of products that can be manufactured 
The bulk of our improvements have now been completed 
and we hope that the capital expenditure necessary '™ 
the future will be on a reduced scale.’ Messrs. Edge: 
Allen and Company. Limited. report the receipt of a 
number of machinery contracts, especially from South 
i Recent orders include a 6 ft. by 10 ft. ball mill : 
uese mine ; five 20 ft. by 


| 
| 
| 


Africa. 


a large ball mill for a Portug 


10 ft. ore crushers ; five 30 ft. by 7 ft. granulators ; and a 
| number of pulverisers. A large ball mill is also being 
supplied to Portugal. In one week orders were rece! ed 


for standard machines and spares from New Zealand. 
| Rhodesia, Natal, and the Irish Free State. Orders have 
| also been booked for 20 tons of super high-speed steel for 
,ent. The firm has recently supplied a number of 
portable crushers mounted on wheels fitted with solid 
rubber tyres. Messrs. Darwine, Limited, have received 
an order valued at 10,0001. for high-speed steel hacksaw 
blades, comprising many thousands of specially-treated 


South Yorkshire Coal Trade.—Overseas buyers are still 
off the market, with the result that business 
Inquiries . 
however, are numerous, and prospects appear brighter 
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than for some time past. The Latvian State Railways 
are in the market for 82,000 tons of locomotive coal for 
April-September delivery. Washed singles and smalls 
are easier. Industrial coal is in active demand, There 
is a firm tone on inland account in steam coal. 

coal continues to move freely. The house-coal market 
has undergone little change, sales being up to recent 
standard. Quotations are: Best branch hand picked, 
288. to29s. 6d. ; best South Yorkshire, 25s. 6d. to 27s. 6d. ; 
best house, 22s. to 24s.; best kitehen, 19s. 6d. to 21s. ; 
best Derby selected, 24s. 6d. to 25s. 6d.; best Derby 
seconds, 22s. to 24s.; best Derby brights, 20s. 6d. to 
22s.; best lange nuts, 19°. 6d. to 208. 6d. ; best 


kitchen nuts, 18s. 6d. to 19s. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade—Abnormal conditions 
continue in the Cleveland pig branch of trade. ar 
take of foundry qualities has been suspended, but the 
light intermittent output, by the temporary transference 
of a basic furnace to the manufacture of foundry iron, 
is more than sufficient for present needs, and stocks at 
the blast-furnaces are gradually wing. Just at 
present sales are very difficult to effect as consumers 
of foundry qualities have on hand substantial quantities 
of Midland and Continental material, much of which 
must pass into use before they can resume ordinary 
acceptance of local brands. With the expiration of the 
period of exemption of import duty on foreign iron, and the 
terms producers of Cleveland pig are able to offer regular 
customers, further extensive purchases of Continental 
material is unlikely and the resumption of normal use of 
local brands a few weeks hence is considered likely. 
Little or no effort is made to put through export business 
in Tees-side iron, and home sales are confined to narrow 
limits. Fixed prices of Cleveland pig remain on the basis 
of No. 8 grade of iron at 1098., delivered to local firms, 
less 58. rebate to buyers who do not use foundry iron 
from abroad. 

Hematite.—The situation in the East Coast hematite 
department “is ‘little changed. Output continucs in 
excess of heavy current requirements and makers are 
keen to sell for export as well as for home purposes ; 
but business with customers abroad is quite trifling and 
domestic transactions are few and small. Producers’ own 
cousuming works absorb a large proportion of the exten- 
sive make and unexpired contracts take up substantial 
tonnage, but after eas obligations have mn fulfilled 
there is considerable surplus saleable iron. Stocks are 
not large and are unlikely to increase to hampering 
dimensions as the policy of makers is to regulate, as 
far as possible, output to demand. Stabilised quotations 
remain at the equivalent of No. 1 hematite at 133s., 
delivered to North of England areas, less the rebate to 
loyal customers. 

Basic Iron.—Recognised market values of Tees-side 
basic iron stand at 100s., but the figure is nominal, the 
whole of the make still being reserved for use at pro- 
ducers’ adjacent steelworks. 

Foreign Ore.—With less consuming plant in operation, 
and imports, though somewhat reduced, still at a high 
level, the supply of foreign ore is rather more than ample 
for present needs. March unloadings Serliddorably 
exceeded 200,000 tons. 


Blast-Furnace Coke.—There is little business passing 
in Durham blast-furnace coke, consumers requirements 
for some months ahead being well covered. Prices 
are governed by medium qualities at 36e., delivered 


to Tees-side works. 


Manufactured Iron and Steel.—Semi-finished® and 
tinished iron and steel firms are executing orders at a 
rate that necessitates substantial sales to insure active 
employment of plant. Some foundries are not working 
full time and makers of steel semies are no longer pressed 
for deliveries. Re-rollers are less busy than recently and 
have as extensive stocks of steel semies as they care to 
carry, while manufacturers of sheets are diligently 
seeking orders, and producers of light sections of finished 
steel could deal with more work than they are none 
Plant turning out finished heavy steel is, however, 
dealing with arrears of delivery and is running at high 
pressure. Principal market tations for home trade 
stand : Common iron bars, 131. 5s. ; steel bars, 111. 18s. ; 
soft steel billets, 7/. 17s. 6d. ; hard steel billets, 91. 28. 6d ; 
steel ship rivets, 15l. 2e. 6d.; iron ship rivets, 171. 5e. ; 
steel constructional rivets, 16l. 58.; steel boiler . 
Ill. 188.; steel ship, bridge and tank ; 
steel angles, 111. 0s. 6d.; steel joists, 111. Os. 6d. ; tees, 
121. Os. 6d.; heavy sections of steel rails, 101. 28. 6d. ; 
fish plates, 141. 2s. 6d.; black sheete, No. 24 gauge, 
15l. 158.; and galvanised corrugeted sheets, No. 24 
gauge, 181: 10s. 


Scrap.—Heavy steel continues in request at. 600. 6d. for 
No. 1, and 67s. 6d. for No. 2, quality, but other kinds of 
scrap are abundant and in little or no demand. Light 
east iron is on sale at 60s., heavy castiron at 80s., and 
machinery metal at 85. 








Import Duties oN IRON AND StreEt.—The Import 
Duties Advisory Committee, Shell-Mex House, Strand, 
London, W.C.2, calls attention to the fact that the period, 
for which reduced rates of customs duties on certain 
iron and stee! products were established as a temporary 
measure, expired on March 31. The Committee does 
not propose to make any recommendation for the 
continuance of reduced retes of duty on these products. 
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NOTICES OF MEETINGS. 


Norru-East Coast InstituTion oF ENGINEERS AND 
SarrsvrpERs.—To-night, 6 p.m., The Mining Institute. 
Newecastle-upon-Tyne. Symposium on Propellers. (i) 
* -Water Test Series with Modern Propeller Forms,” 
by Mr. I. L. Troost. (ii) “ Propeller Performance in 
Rough Water,” by Mr. J. L. Kent. (iii) “ Further Model 
Tests on Immersion of Pro rs: Effect of Wake and 
Viscosity,”’ by Dr. Ing. G. Kempf. (iv) “Propellers for 
Tug-Boats,” by Mr. F - Benson. (v) “ Experiments 
on the Optimum Diameter of Propellers of Single-Screw 
Ships,” by Dr. Masao Yi ta. Sunderland Branch : 
iday, April 8, 7.30 pm. 
College, Sunderland. “ Recent < 
zontal Vis-A-Vis Diesel Engine,’ by Mr. H. V. Senior. 


InstiroTIOoN OF Mgemantoar Enctneers.—To-night, 
6.30 p.m., Storey’s-gate, Westminster, 8.W.1. Informal 
Meeting. Discussion on “Glass Silk as a Thermal 
Insulator,’ to be introdueed Mr. 8. Palmer. Internal- 
Combustion Engine : Monday, April 4, and Tues- 
day, April 5, Spring M - Monday, April 4, 2.30 p.m., 
Visit to Works of Messrs. Crossley-Premier Engines, 
Limited, Sandiacre. ‘7 p.m., The University College, 
University Park, en (i) “ The yee 
Process in the Compression-Ignition Engine,”’ by Dr. 
J. W. Drinkwater and Professor A. C. rton. (ii) 
Informal Talk on “ Early Experiences with the Oil 
Engine,’’ by Mr. Thomas Hornbuckle. Tuesday, April 5, 
10 a.m., Visit to Works of Messrs. Rolls-Royce, Limited, 
Derby. North-Eastern Branch: Wednesday, April 6, 
6.30 p.m., The Technical College, North-road, Darlington. 
“Heavy Forgings,” by Mr. H. H. Burton. Yorkshire 
Branch: Thursday, April 7, 7.30 p.m., The Hotel 
Metropole, King-street, Joint Meeting with THE 
INSTITUTE OF QuaRRYING. “ Roller Crushers,” by Messrs. 
G. Badger and W. T. W. Miller.. North-Western Branch : 
Thursday, April 7, 7.15 p.m., The Engineers’ Club, Man- 


chester. ‘‘ Air Raid Precautions,” by Major J. Becke. 
Institution: Friday, April 8, 6 p.m., Storey’s-gate, 
Westminster, S.W.1. Extra General Meeting. “ rt 


of the Sub-Committee on Tungsten Carbide Steels,”’ to be 
presented by Professor Dempster Smith. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p-m., Savoy-place, 
Victoria-em bankment, Wo. (i) “ Some Polarization 
Phenomena in Magnetic Materials, with Special Reference 
to Nickel-Iron Alloys,” by Mr. T. A. Ledward. (ii) ‘‘ The 
Use of Auxiliary Current-Transformers for Extending 
the Range of Metering Equipment,’’ by Mr. G. F. Shotter. 
Mersey and North-Wales (Liverpool) Centre: Monday, 
April 4, 7 p.m., The University, Li . Annual 
General Meeting. Various short papers for discussion. 
South-Midland Centre: Monday, April 4, 7 p.m., The 
James Watt Memorial Institute, Birmi . Annual 
General Meeting. ‘‘ Recent in Rectifiers 
and Their Applications,” by Dr. W..G. Thompson. 
Wireless Section: Wednesday, April 6, 6 p.m., Savoy- 
place, Victoria-embankment, W.C2. “ Electrical 
Interference with Radio Reception,” by Mr. A. J. Gill 
and Dr. 8. Whitehead. Institution: Thursday, April 7, 
6 p.m., Savoy-place, Victoria-embankment, ’.C.2. 
Ordinary Meeting. ‘‘ The Trend of Design of Electric 
Locomotives,” by Mr. C. E. Fairburn. 


Roya Instirvutron.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘‘Humphry Davy, Farmer,” by Si 
Frederick Keeble. Saturday, April 2, 3 p.m. ‘“ Scien- 
tific Problems of Industry,”’ by Professor W. L. Bragg. 
Monday, April 4, 5 p.m. General Meeting. 


AvuTOMOBILE ENGINEERS.—Derby 
April 4, 7.30 p.m., The Technical 
College, Green-lane, berby. “The Use of Light Alloys 
in Modern Design,’’ by W. C. Devereux. Inatitution : 
Tuesday, April 5, 7.35 p.m., The Royal Society of Arts, 
18, John-street, Adelphi, W.C.2. Annual General 
Meeting. ‘‘ Carburation,”” by Mr. Alex.. Taub. Bath 
Centre : Thursday, _ 7, 7 p.m., The Technical College, 
Lower Borough alls, th. 

Mr. Alex. Taub. 


INsTITUTION oF CrviL ENGINEERS.—Tuesday, April 5, 
6 p.m., Great George-street, Westminster, 8.W.1. “ The 
Work of the Paint Research Laboratory of the London, 
Midland and Scottish Railway Company,” by Mr. Frank 
Fancutt. Birmingham Association: Tuesday, April 5, 
6 p.m., Vietoria Hotel, Wolverhampton. “* Plastics 
in Engineering,’’ by Mr. H. W. Rowell. Newcastle-upon- 
Tyne Association: Tuesday, April 5, 7.30 p.m., The 
Mining Institute, Westgate-road, Newcastle-upon-Tyne. 
“The Engineering of the Government Trading Estate, 
Team Valley.” by Mr. Tl. D. Watson. JInatitution : 
Wednesday, April 6, 6 p.m., Great George-street, West- 
minster, S.W.1. Informal Meeting. Discussion on 
“‘Sub-Surface Investigations by Electrical Methods,” 
to be introduced by Mr. H. M. Gell. Bristol Association : 
Thursday, April 7, 5 p.m., The Royal Hotel, College- 

n, Bristol. ‘‘The Severn Tunnel; its Care and 

intenance,”’ by Mr. H. A. Alexander. Portsmouth and 
Southampton Association : Thursday, April 7, 7.15 p.m., 
The University College, Southampton. Vernon-Har- 
court Lecture : “ Est Channels and Embankments,” 
by Dr. Brysson Cunsiiiaieen: 

InstiTUTION. oF Navat ArcniTrects.—Wednesday, 
Thursday and Friday, April 6, 7 and 8, The Royal 
Society of Arts, 18, John-street, Adelphi, W.C.2. Annual 
General Meeting. Wednesday, April 6, 10.30 a.m. 
(i) Presidential Address by Lord Stonehaven. (ii) 
* Alternative Firing of British Men-of-War,’’ by Captain 
B. Acworth. (iii) “‘ Destroyer Turning Circles,” by 
Mr. A. P. Cole. Thursday, April 7, 10.30 a.m. (i) “‘ The 
Reheated Reciprocating Marine Engine,’ by Mr. Harry 
Hunter. (ii) “An Alternating-Current Power System 


INSTITUTION OF 
Centre: Monday, 


‘*Carburation,” by 
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for Diesel-Engined Ships,” by Mr. W. J. Belsey. 2.30 p.m. 
(i) “‘ Further Experiments in Smooth and Rough Water 
with a Model of a High-Speed Ship,’’ by Messrs. J. L. 
Kent and R. 8. Cutland. (ii) ‘‘ Further Resistance and 
Propeller Experiments with Models of Coasters,” by 
Dr. F. H. Todd and Mr. J. Weedon. Friday. April 8, 
10.30 a.m. (i) “ Structural Stress in an Oil Tanker 
under Service Conditions,’ by Mr. I. C. Bridge. (ii) 
“ Vibration inShips,” by. Mr. M. Costantini. 2.30 p.m. 
(i) “ Launch of the Twin.Screw Turbine Steamer ‘ Nieuw 
Amsterdam,’ by Mr.G. M. Chambers. (ii) *‘ Aluminium 
and its Alloys, with Particular Reference to their Use 
in Warships,’ by Mr. W. R. N. Hughes. 

For Meetings othe? Societies and of Junior Sections, 
see page 2 of ate ccochenad 4 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday 


Scottish Steel Trade.—Conditions in the Scottish stee! 
sithoug —_ une fino last week, and 
t on kening in the demand 

for heavy. material, fresh btiying is stil] of a very limited 
. The output of plates is covered for severnl 
months yet, but in the case_of sectional material the 
position ig.easier‘and makers are prepared to name an 
earlier delivery date. For light material the demand-is 
heat f poor indeed and makers of black-stee! sheets have 
to resort to broken-time. This state may be general 

for some months because of the stocks on hand and the 
in tonsumption which has been noticeable 

recently, but there is bound to be a revival in demand 
in thé not too distant future. Galvanised sheets are 


oxooodingly dull and theré seems little prospect of dny 
change 





the better. , mev eless, are firm 

and are as follows :—Boiler plates, I1J. 18s. per tom; 

pew core 11J. 88. per ton ; sections, 11%. 0s. 6d. per ton ; 

plates, 131. per ton; black-steel sheets, No. 24 

gauge, im¢minimum 4-ton lots, 151. 15s, per ton; and 

corrugated sheets, No. 24 gauge, in minimum 

4-ton lots, 187. 10s. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade-In the West of Scotland 
malleable-iron trade a certain amount of dullness con- 
tinue! to prevail and the smaller demand of late is 
ten to restrict production, In the steel-bar re-rolling 
trade re has been no improvement in the demand 
and short-time exists. The general inquiry is dis- 
appoil and the immediate outlook is not encouraging. 

fe ing are the current prices ;—Crown bars, 

131. 5s. per ton for home delivery or export ; re-rolted 

steel bars, 11/. 18s. per ton for home delivery, aid 

111. 16s. per ton for export ; and No. 3 bars, 12/. lés. 

per ton, and No. 4 bars, 131. 58. per ton, both for home 
lelivery. : 

Scottish Pig-lron Trade.—The Scottish pig-irop makers 
are still fully occupied and the demand is likely 
to continue for some time, for hemafite 
and basic iron. Consumers of are extremely 
busy but foundry iron is much less active because iron- 
founders are very quiet and are holding good stocks. 
The import of pig-iron during the past six or eight months 
eased the position considerably when production was 
not able to keep pace with demand, but now that state 
has changed and makers are able to name a fairly néar 
date for delivery. The current market quotations are 
as follows :—Hematite, 6/. 13s. per ton, and basic iron, 
6l. 7s. 6d. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 6l. 0s. 6d. per ton, and No; 3, 
5l. 188. per ton, both on trucks at makers’ yards. 

Wages in the Manufactured Iron Trade Reduced: 
Messrs. Thomas Petrie and James Sweeney, joint sec- 
retaries of the Scottish Manufactured Iron Trade Concilia- 
tion and Arbitration Board, have received the report 
from Mr. William F. Andrew, C.A., Glasgow, that he has 
examined the employers’ books for January to February, 
1938, and certifies that the averate net selling price o/ 
manufactured iron brought out is 132, 11s. 051d. per 
ton. This means that there will be a decrease of 2) per 
cent. in the wages of the workmen, 

Locomotive Contract.-An order for four locomotives 
of the 4-6-2 class, and six tank locomotives of the 4-0-4 
class has just been placed with Messrs. The North British 
Locomotive , Limited, Glasgow, by the Fede- 
rated Malay States y. The firm has also on had 
an order for eleven locomotives for the same railway. 


From the North-Eastern Railway they have 
received an order for two duplicate locomotive boilers. 





Tue Instirution or ENGINEERING INSPECTION. 
A Sheffield Branch of the Institution of Engineering 
Inspection was ina ted at a meeting held at the 
Royal Victoria Hotel, Sheffield, on March 10, when a 
paper was given by Mr. C. W, Willcox, of the Air Ministry, 
on “Some Points Concerning the Inspection of Sub- 
Contracts.” : 


Lavunom or H.M.S. Becrasr.—The launch of H.M.S. 
Belfast, a cruiser of the Southampton class, 
took place on March 17, at ny meee Island shipyard 
of Messrs. Harland and Wolff, ited, Belfast. The 
vessel, which was laid down under the Admiralty pro- 
gramme for 1936, has a length of 579 ft., a beam of 
63 ft. 4in., and a standard displacement of 10,000 tons. 
She will be propelled by geared turbines developing 
80,000 h.p., giving her an estimated speed of 32-5 knots. 
Her armament, excluding machine guns, comprises 
twelve 6-in. guns, together with twelve 4-in. high-angle 
guns, four three-pounders and six torpedo tubes. A 
sister ship, H.M.S. Edinburgh, is at present under 
construction on the Tyne. 
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AIR-RAID PRECAUTIONS 
AND TRANSPORT. 


Durine the past few days half a million copies 
of a leaflet describing the duties open to every 
British citizen who wishes to take his or her part 
in the voluntary national organisation of the Air 
Raid Precautions service have been issued to local 
authorities in Great Britain, and later on copies are 
to be available to members of the public at the 
post offices. Another leaflet describing what steps 
can be taken to protect premises against the effects 
of air raids, and laying down how families and 
dependents should, in their own interests, comport 
themselves while this form of hostilities is in pro- 
gress, is also in circulation. Its contents have been 
largely reproduced in an elaborated form in more 
than one of our daily contemporaries. The staff 
lof the Air Raid Precautions Department are also 
employing the written and the spoken word to 
bring home both to members of ‘the general public 
as such and to those members in theit more specialist 
capacities the necessity of taking such steps as will 
ensure that, if ‘war in the air should unhappily 
come, ‘théy shall not be left altogether defenceless. 
The policy, which is thus being translated into 
action by these ‘different methods is, of course, 
supplementary to what is being done in the organisa- 
tion of our fighting forces to ward off the invader. 
This aspect of the situation is, however, also, we are 
glad to think, receiving the full attention of His 
Majesty’s Government, since in the words of a 





military text book which it was the duty of some 
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of us to study imaion or more years ago, * ‘ the soul 
of defence is the counter attack.” 

Ample material is therefore available to enable 
the national qualities of procrastination and im- 
provisation to be counteracted in our own interests, 
and to persuade all and sundry that, if the worst 
effects of an hosiile air attack are to be avoided, 
preliminary organisation and well thought out 
action are, to put it mildly, desirable. Perhaps 
in no field is this more true than that of transport ; 
partly because this industry now forms such an 
important feature of our national economy, and 
partly because its protection is for. many reasons 
not without its complications. We’ therefore wel- 
come a paper on the ‘‘ Defence of Transport Against 
Air Attack,” which was read before the Institute 
of Transport on Monday, March 28, by Wing 
Commander E. J. Hodsoll, the Assistant. Under- 
Secretary of State, Home Office (Air Raid Pre- 
cautions Department). A pleasing and significant 
feature of this communication was that it made no 
attempt to lay down the law. Rather was the pro- 
blem, as it applies to transport, stated and advice 
sought, how it, may best. be solved, from those 
who should know. We hope therefore that all con- 
cerned will thus be led to appreciate the import- 
ance of the matter, and will not be slow. to offer 
that co-operation, which alone can result in some- 
thing useful being done. 

We have said that tle problem of protecting 
transport against aerial attack is not without its 
complications. The truth of this ‘statement. is 
emphasised by a great deal of what Wing Commander 
Hodsoll suggested. As regards railways, for in- 
stance, it is perhaps obvious enough that such vital 
points. as signal boxes should be protected by such 
methods as are available against blast and splinters 
and even from penetration by the lighter bombs. 
It is perhaps not so obvious that the most effective 
way of ensuring the maintenance of the service, 
especially in urban areas and at important junc- 
tions, is by preparing some method of route duplica- 
tion, so that the explosion of a bomb on a given 
section of track shall not lead to complete dislocation 
of the service over a wide area. The same applies 
where large concentrations of rolling stock occur, 
as in marshalling sidings, Not less important than 
the maintenance of the service is the speedy repair of 
any damage that may be caused. If this damage 
is on an. extensive scale it may take months to 
deal with effectively, and recourse to improvisation 
on a large scale may therefore be necessary. In 
any event the building up of more than normally 
large stocks of spares will be desirable and fore- 
sight will have to be exercised in this direction. 

In addition to adopting all reasonable precautions 
against damage to railway property it will also be 
necessary to take steps to protect both employees 
and also any members of the public who may be 
on the premises. These are essentially matters 
with which the transport undertakings themselves 
must deal. Wing Commander Hodsoll, however, 
suggests that definite rules might be prepared, 
laying down the action that is to be taken when an 
air-raid warning is received and that shelters of 
some type or other should be provided to which 
employees can go, unless they are required for duty. 
In addition, first aid and decontamination squads 
will have to be trained, and places for the decon- 
tamination of both persons and vehicles provided. 
It is advisable in this connection that there should 
be co-operation with the local authorities, in order 
that duplication may be avoided. Other points, 
which require consideration, are the action that 
should be taken by drivers when a train meets a 
gas cloud, and to what extent and im what direction 
the lighting both of the trains and the railway 
premises should be restricted. Instructions to the 
public must be prepared, and means must be devised 
for getting persons who may be on the stations into 
a suitable shelter. Probably it will be best for those 
who are in the trains to remain there, but this is 
one among many other points which will require 
not only careful consideration, but concerted 
action. 

During the past twenty years there has been 
a great. development in road transport, with the 
result that the problem of protecting this from 
air raids is not dissimilar to that of the railways. 
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Like goods yards and other places where there 
may be an accumulation of stock, garages will 
require special consideration, but the means adopted 
must primarily be directed to ensuring the safety of 
the personnel, and only secondarily to that of the 
vehicles themselves. How best to deal with petrol 
tanks will obviously have to be considered. Even 
more than in the case of trains, it will be necessary 
for drivers of road vehicles to be given detailed 
instruetions as to what they are to do when a 
raid occurs. One thing is certain, namely, that the 
vehicle of which they are in charge must not be 
abandoned where it may interfere with traffic of 
military importance. In country districts, probably 
the best policy will be for passengers to make use of 
the protection afforded by any natural or artificial 
cover available. As in the case of railways, the 
precautions must include the provision of first- 
aid and decontamination stations, while the impor- 
tant further steps of training drivers to work their 
vehicles with screened headlights and of marking 
special routes must also be taken. 

Wing Commander Hodsoll touched briefly on the 
protection of docks and power stations, pointing 
out in connection with the former that it might be 
necessary to abandon the east coast for the west 
coast ports, and to make more use of river transport. 
The policy of concentrating generating plant in a 
few large power stations has recently received some 
criticism in its relation to the problem of air-raid 
vulnerability, but this criticism has not always been 
unbiased. On the whole, however, it will probably 
be conceded that so long as the stations are inter- 
connected a complete cessation of supply is not 
greatly to be feared and that in this case, as in all 
the others mentioned, the economic factor must 
play some part. It is interesting, nevertheless, to 
learn that the London Passenger Transport Board 
are installing a unit generating at 50 periods at their 
Cireenwich power station, in addition to the present 
25-cycle sets, and that there is some prospect of the 
frequency at their Lots-road and Neasden stations 
being changed from 33} cycles per second to the 
standard figure. Such a conversion would enable 
advantage to be taken of supplies from the grid 
should necessity arise, and thus render the main- 
tenance of London's transport easier. 

From what we have said it will be gathered that 
Wing Commander Hodsoll has provided those con- 
cerned with transport undertakings with plenty 
of food for thought and lines of possible action. 
Primarily, apart from the necessity of preventing 
panic, the outbreak of which in urban areas at least 
might result in a loss of life greater than that caused 
by hostile aircraft, the problem is one of economics. 
The question that has to be answered is, therefore, 
how far is it wise for public bodies to insure against 
more or less remote risks. ‘To protect buildings com- 
pletely against high explosive, incendiary and gas 
bombs will be an expensive business, and may not 
always be possible, for structural reasons. Some 
figures given by Wing Commander Hodsoll support 
this statement. A 500-Ib. armour-piercing bomb 
dropped from a height of 10,000 ft. will penetrate 
5 ft. 6 in. of concrete and 4 in. of steel, and a 2,000-Tb. 
bomb will penetrate to correspondingly greater 
depths. A general-purpose bomb with an initial 
velocity of 4,000 ft. per second will penetrate 10 in. of 
concrete, and even an incendiary bomb will pass 
through 4 in. to 6 in. Direct protection against 
these weapons will, therefore, be exceedingly diffi- 
cult of achievement, and the best that can be done 
is probably to provide adequate equipment for 
dealing with the subsequent fire, especially as the 
chances of any particular builcing being struck are 
small. This advice applies equally to incendiary 
bombs, whose penetrative power is small, while the 
effect of gas bombs on persons has probably beer 
exaggerated, 

These points should be borne in mind in deciding 
what precautions are to be taken in particular 
cases. This will enable unnecessary expenditure to 
be avoided and at the same time cause attention 
to be concentrated on the human element. Probably 
the most important point of all is that everyone 
should be so drilled in what to do and what not to 
do, in cases of emergency, that correct action will 
become second nature. This particularly applies to 
the methods to be adopted for extinguishing fires. 
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THE WORK OF ‘THE CENTRAL 
ELECTRICITY BOARD. 


In commenting on the report of the Central 
Electricity Board for 1936, we called attention to 
the criticism of that body’s financial policy by ‘the 
chairmen of some of the larger supply companies. 
In anticipation of simiiar criticism this year (an 
anticipation which has proved to be correct), the 
Board has included in their tenth Annual Report* 
for the year ended December 31, 1937, which was 
published this week, a detailed statement regarding 
the methods of trading with selected station owners. 
Generally speaking, the owner of a base load station 
exporting to the grid is ensured of a financial saving 
if the demand on his station is sufficiently above 
his own requirements to make the amount of the 
overhead expenses, which he may charge to the 
Board, greater than the expenses which the Board 
is entitled to charge him. Where conditions pre- 
clude this, he is protected by the clause in ‘the 
Electricity (Supply) Act, 1926, which lays down 
that the cost to him of taking electricity from the 
grid shall not exceed that which he would have 
incurred had he continued to operate independently. 
In practice, this somewhat hypothetical charge has 
been agreed between Board and the owner, except 
in one case. It seems, therefore, that the argument 
that operation as a selected station imposes addi- 
tional expense on its owner is hardly valid. As 
we said last year, if there is an injustice it should be 
relieved ; if not, silence would be the best policy. 

The Report now under review contains much 
information, which makes it clear that electricity 
supply is one of the more prosperous of our native 
industries. During 1937 the total output amounted 
to 22,905,000,000 kWh, compared with 20,221,000,000 
kWh in 1936, this increase of 2,684,000,000 kWh 
being the highest yet recorded. Between 1929 and 
1937 the growth of output in this country amounted 
to 123 per cent., compared with 45 per cent. for 
the rest of the world. At the end of 1937 the grid 
system comprised about 4,180 miles of transmission 
line, 2,938 miles of which were operated at 132. kV, 
and 297 switching and transforming stations, with 
an aggregate capacity of 9,695,000 kVA. The 
corresponding figures in 1936 were 4,125 miles and 
9,474,000 kVA. The additions in hand or completed 
during the year included a 132-kV line from Leicester 
to Corby, so that an ineréaged’ supply could be 
givén to the works of Messrs. Stewarts and Lleyds, 
Limited, and another from Pontypridd to Ebbw 
Vale for supplying the new works of Messrs. Richard 
Thomas and Company, Limited. Arrangements 
were also made to provide the North Wales Power 
Company, Limited, with more power, wherewith 
to supply the Shotton Iron Works of Messrs. John 
Summers and Company, ‘Limited. The Southern 
Railway was given additional supplies at Leather- 
head, and generally there has been a reinforcement of 
both lines and substations to meet the increased 
demand. This has meant the installation of trans- 
formers with an aggregate capacity of 220,200 kVA. 

At the end of the year the number of selected 
stations was 137, with a total installed capacity of 
7,653,370 kW. In addition, there were 25 stations 
working under temporary arrangements. Of these 
162 stations, only 2} ran for the full year, 27 for 
between 6,000 hours and 8,760 hours, 65 for between 
2,400 hours and 6,600 hours, and 42 for less than 
2,400 hours. The remaining seven were shut down. 
Over 50 per cent. of the electricity was generated 
in 15 of the most economical stations. During the 
year 557,000 kW of new generating plant and 
boilers with an aggregate capacity of 5,349,500 Ib, 
were brought into service, the installation of a 
further 217,000 kW being delayed owing to conges- 
tion caused by the re-armament programme, 
Directions for extensions amounting to a further 
646,250 kW of generating plant and 7,488,500 Ib. of 
boilers were issued. These include a 100,000-kW 
high-pressure set for the Battersea station of the 
London Power Company and a new 50,000-kW 
station at Hams Hall, Birmingham, which, will be 
situated about half a mile from the present. buildings. 
The work of frequency standardisation. has now 
been nearly completed at a cost of 16,000,000i., 





* Central Electricity Board, Tenth Annual Report. 
| London : Whitehead Morris, Limited. [Price ls. net.] 
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compared with an estimate of 16,300,000. It has 
involved the changing over of 903,725 kW of 
generating plant, 100,700 motors aggregating 
1,840,968 h.p. and 354,633 kW of converting plant. 

A large amount of interesting research and deve- 
lopment..work was carried out during the year. 
This included field tests with portable surge gene- 
rators and oscillographs, which established more 
definitely the transient voltages encountered by the 
windings of a transformer when surges are applied 
at different points along the 132 kV line to which 
it is connected. Further tests are in progress to 
determine how these surges can be most economically 
by-passed to earth without endangering the trans- 
former windings. Attempts to record the surges 
produced by lightning and tests with lightning 
arrestors, surge absorbers and protective gaps 
were continued and an installation of Petersen coils 
proved successful in two cases. This work has 
quite perceptibly reduced the outages due to light- 
ning. The rupturing capacity of a number of the 
original 132 kV circuit breakers is being increased 
as the result of researches carried out at the short- 
circuit testing stations. This has involved the 
modification of contacts, insulators and operating 
mechanisms. A new type of impulse breaker with 
small oil content and giving clearance in 3 cycles 
has been ordered for installation in the sub-stations 
at Lydney and Littlebrook. An improved type 
of apparatus for testing insulators while the lines 
are in service was devised. Of some 40,000 in- 
sulators tested by it, only about 200 were found to 
have deteriorated. In one place the aluminium 
strands of the conductors were found te have corroded 
where the atmospheric conditions were excep- 
tionally bad, and consideration is being given to 
the provision of some covering at these places. A 
132 kV nitrogen-filled cable was put into service 
and successfully carried loads up to 45,000 kVA. 
New high speed selective protective equipment 
was also put into service on four lines, with good 
results, and a further system employing carrie: 
current and obviating the necessity for using special 
pilot cables was developed. Supplies are now 
being given to authorised undertakers at 33 kV and 
66 kV and in one case even at 132 kV. 

In order to safeguard reliability of supply at 
points on the borders of scheme areas, certain 
sections of the grid were during the year frequently 
operated as one interconnected system, while the 
sections of the grid in Central Scotland, South 
Scotland and North-West England and North Wales 
were habitually run im parallel, in order to make 
full use of the output of the Galloway hydro-electric 
stations. This interconnection was of great value 
in the latter part of the year when delays in the 
delivery of plant made the meeting of the peak 
load difficult. On many occasions the whole grid 
was operated in two sections, one consisting of 
Central Scotland, South Scotland, North-West 
England and North Wales and North-East Eng- 
land and the other of the remainder of England and 
Wales. On 2] occasions all nine areas were work- 
ing as one system and on one of these a maximum 
load of 4,854,000 kW was dealt with from 144 
stations directly controlled by the Board, the 
maximum amount of power transferred over one 
line being about 45,000 kW. Forty-three other 
stations operating under the control of their owners 
were also linked up with the grid. On another 
occasion as much as 70,000 kW was transmitted 
from Seotland to North-West England. 

It is estimated that by the end of 1937 the total 
capital saving arising from the reduction in the 
amount of reserve generating plant in inter- 
connected stations was about 17,000,000/., or more 
than half the capital cost of the grid to that date. 
The average fuel consumption was also 17 per cent. 
less than under conditions of independent operation 
and this would have resulted in a saving of nearly 
1,800,0007. but for the rise in fuel prices. The 
average price of fuel in 1937 was, however, 17-3 per 
cent. above the 1932 level, so that notwithstanding 
the improvement in efficiency, the average fuel cost 
per. kilowatt-hour sent out was only some 3 per 
cent. below that level. 

General trading was in progress throughout the 
country, except in North Scotland and North-East 





England, and the credit balance amounted to 
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2,014,5081., compared with 1,686,944/. during 1936. 
Out of this, 1,167,058/. was used for the payment of 
interest, on 25,895,0001. of stock, though there was 
no obligation to do this as far as 23,495,0001. of 
the total was concerned. The obligation to charge 
interest to revenue in the case of the two latest 
stocks does not arise until January 1, 1941, and 
January 1, 1942, respectively, and the interest on 
them was, therefore, allocated to capital. The sum 
provided for the redemption of stock now amounts 
to 2,210,8371. No stock was issued or purchased 
for cancellation during the year. 








SOME SCIENTIFIC PROBLEMS 
OF INDUSTRY. 


THE first of a series of three lectures on the 
subject of “‘ Some Scientific Problems of Industry ” 
was delivered on Saturday, March 19, before the 
Royal Institution of Great Britain, by Professor 
W. L. Bragg, D.Se., F.R.S. In commencing his 
lecture, which dealt with ‘‘ Iron and Steel,”’ Professor 
Bragg said that the main theme of his discourses 
would be the application of fundamental knowledge 
of atomic structure to problems of industrial 
importance. An enormous amount of knowledge 
regarding the properties of metals and alloys had 
been built up by metallurgists and the connecticn 
between this work and that of physicists, on atomic 
structure and the internal architecture of metals, 
would be considered in a broad way. The system 
iron-carbon was the basis of materials possessing 
remarkable properties, and dealing first with pure 
iron, it was well known that the structure of this 
metal varied with the temperature. The structure 
passed from «-iron to £8, from 8 to y, and from 
y to 8-iron when the temperature was raised from 
the cold to the melting point of the metal. Actually, 
however, only two structures were involved, namely, 
the body-centred and the faced-centred cubic. The 
structure of the « and of the & irons was of the 
body-centred cubic type, while that of the y iron 
was of the face-centred cubic type. The 8 change 
was not one of structure ; it simply indicated that 
the iron had changed from the ferromagnetic to the 
paramagnetic state. The structure of cementite 
(Fe,C) was very complex and while its atomic 
arrangement had been studied in the United States, 
Holland and Japan, as well as in this country, it 
had not been possible to come to an entirely 
satisfactory settlement. 

Pearlite, namely, a combination of soft ferrite 
and of hard cementite, was responsible for the 
mechanical properties of unhardened steels. Aus- 
tenite consisted of an interstitial solid solution of 
carbon atoms in y iron, but the determination of 
the exact nature of martensite, a glass-hard consti- 
tuent present in steel hardened by quenching, had 
long been a matter of difficulty. Bain and other 
workers, however, had investigated the rate of 
formation of martensite and other constituents of 
steel, and this was beginning to throw light on the 
mechanism of the changes which took place. An 
interesting example of the properties conferred 
upon a composite steel by quenching had recently 
been brought to his notice. The material was 
prepared by arranging bars of a steel containing 
chromium in the ingot mould and pouring mild 
steel round them. The ingot was then rolled into 
bars in the usual way and these were subsequently 
quenched. The mild steel was practically unaffected 
by this treatment, and remained soft, whereas the 
strips of chromium steel contained in the bars were 
rendered extremely hard. It was impossible to cut 
through these steels in the ordinary manner with 
a hack-saw ; the teeth were alternately broken by 
the chromium steel and clogged by particles of the 
soft steel. The name given to the material was 
** prison-bar steel.” 

It was interesting to see how the mechanical 
properties of the differeat structures formed by 
iron and carbon could be correlated with theo- 
retical ideas concerning the strength of materials. 
A very fundamental difficulty immediately pre- 
sented itself. Theoretically, the force required to 
break a test-piece of steel or any other material in 
tension should be thousands of times larger than 
that actually observed in practice. In other words, 
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the atomic point of view, was infinitely yreater 
than was, in fact, the case. In trying to explain 
this discrepancy, brittle and ductile materials had 
to be considered in a different manner. The failure 
of a brittle material appeared to be due to a tearing 
of the material. It never gave way simultaneously 
across .the whole of its section, as theory assumed ; 
parting started at one place and proceeded across 
the crystal because the stress was intensified locally 
at the edge of the growing crack. Sub-microscopical 
cracks in the material probably started the tearing 
process. (iriffith had shown that rods of vitreous 
silica, when freshly prepared, possessed very great 
strength; touching these with the fingers, how- 
ever, caused ultra-microscopic cracks to form on 
the surface and the strength was very materially 
reduced in consequence. 

On the other hand, a ductile material like a metal 
yielded to a stress. It was distorted as if its atomic 
planes were able to slide over each other like a 
pack of cards. A single crystal of metal in the 
form of a rod could be pulled out to several times 
its length by a very small force. A metal, therefore, 
did not tear because the stress at the edge of the 
crack was relieved by this plastic flow. The possi- 
bility of flow, however, meant that the metal was 
weak. Hence, something which combined the 
crack-healing properties of the ductile metal with 
the ability to withstand stress of a brittle material 
would be enormously strong. It could be seen in 
a general way why a pure metal was ductile, whereas 
complex. structures such as intermetallic com- 
pounds were, in most cases, brittle. The atoms 
of a metal were not held together by bonds, 
and many configurations were possible as long as 
they were approximately in close packing. | Con- 
sequently, a distortion equivalent to a glide plane 
could take place without any great disturbance of 
any one atom. On. the other hand, in a compound 
with its complex pattern, a large amount of move- 
ment had to take place before the pattern was 
reformed, no intermediate stages being possible. 
Consequently, the material could not yield without 
breaking completely. 

In concluding his lecture, Professor Bragg stated 
that he had only been able to give very general 
ideas concerning the origin of the strength of 
materials; it was of great. importance, however, 
to ascertain how these, or similar conceptions, 
might be applied to the wealth of different struc- 
tures illustrated by such examples as the iron- 
carbon system. 








NOTES. 


or Moror MANUFACTURERS AND 
TRADERS. 


Tre Soctrery 


In presenting the annual report of the Society of 
Motor Manufacturers and Traders on March 17, 
Lord Kenilworth, the President, first referred to 
the change of venue for the annual motor exhibition 
from Olympia to Earls Court. He said that 
while the success of the transfer could now be 
accepted, certain drawbacks had been found in the 
new arrangements to which the Society was paying 
the closest attention. He then referred to the 
relations of the Society with Government Depart- 
ments and public authorities, and was able to 
report that such contacts had been most friendly and 
mutually helpful. No major item of legislation 
had been introduced dealing with the motor in- 
dustry in the year under review, but a considerable 
element of success had been attained in connection 
with minor Bills affecting the interests of the 
Society’s members. The visit of the German 
Roads Delegation was included in the year. While 
there had been no alteration in taxation, Lord 
Kenilworth said this was probably to be anticipated 
in view of the heavy calls upon the National Ex- 
chequer. He hoped, however, that when the time 
came for relief, the industry would’ be one of the 
first to benefit. Relations with the Colonial Office 
has been recently established, and the Society had 
suggested alterations in Colonial regulations which 
should be of definite benefit to the industry. In 
the commercial sphere, a scheme had been under 
consideration for some years past to mark com- 
mercial vehicles as a contribution to the problem 
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the Transport Advisory Council, was to record 
the correct’ gross’ ‘weight on the ‘vehicle with a view 
to preventing indiscriminate overloading. It was 
anticipated that the scheme would be adopted by 
the authorities, and put into force within a reason- 
able | period. In conclusion, Lord Kenilworth 
referred to the activities of the Overseas Depart- 
ment of the Society concerning various Govern- 
ment. movements in the Dominions, with par- 
ticular reference to the discussions at present on 
foot regarding tariff agreements within and with- 
out the Empire. He said that ‘the members’ 
interests were being very closely watched, and that 
every possible step had been taken to bring their 
position clearly before the authorities concerned. 


THE THAMES BARRAGE ScuEME. 


It was announced on Monday that the inquiry 
which was to have been conducted by.Sir Henry 
Maybury into various, proposals for constructing 
a barrage across the Thames below Tower Bridge 
would not be held, This action was, it is stated, 
due to a report by the Committee of Imperial 
Defence, which would have compelled the Govern- 
ment to veto any project of this kind had it been 
promoted, The position, as outlined by the 
Minister of Transport at a meeting of representa- 
tatives of the Port of London Authority, who were 
sponsoring the inquiry, and of the Thames Barrage 
Association, is, that from the defence aspect the 
construction of a barrage would have serious dis- 
advantages. Apart from this, there were five com- 
peting projects and the idea was opposed by the 
London County Council for the reason that the 
construction of the barrage would menace health 
and property unless very heavy expenditure was 
incurred. The, Metropolitan Water Board also 
objected on the grounds that the formation of an 
artificial basin in the heart of industrial London 
would admit volumes of untreated storm and surface 
water of an intensely putrefactive and infective 
character. The Port of London Authority them- 
selves had also expressed their opposition. Though 
considerations of defence must be paramount. at 
the present time, it is in some, ways a pity that, 
for the information of engineers and others, it has 
not. been thought fit to take evidence about, and 
pronounce upon the details of, the various projects. 


Rrsponsisinity or Locat AUTHORITIES FOR 
PurrE Water Supp.iss. 


Recent unhappy experiences at Croydon are no 
doubt the inspiration of the communication which 
has been issued by the Ministry of Health to local 
authorities and other bodies concerned with the 
supply of water. In this, Sir Kingsley Wood 
points out that it is their statutory duty to ensure 
that the supply is) at all times) wholesome and 
that all possible steps must, be taken to see that 
this responsibility is discharged. Though local 
conditions of course vary, it is a first necessity 
that the undertaking should be under the super- 
vision of a qualified engineer who, in the case of 
the larger municipal undertakings, should be 


directly responsible to the appropriate Committee 
and also in all cases should be able to give detailed 
personal attention to the work. As regards adminis- 
tration, where water is being supplied without treat- 
ment, frequent analyses should be made to ascertain 
whether this practice can be safely continued. 
These analyses should, in many cases, be more 
frequent than they have been in the past, particu- 
larly where there is a tendency for the composition 
or bacterial content of the water to fluctuate. 
addition, regular and frequent inspection of the 
gathering grounds and underground sources of 
supply should be made to remove any possible 
causes of contamination, and if these sources cannot 
be kept free from pollution, the water should 
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mmediately be purified by effective methods. 


Where the water is treated, the treatment should, 
as far as possible, be automatically controlled, and 
where the treatment includes 
dosage should be automatically and continuously 
recorded. The efficacy of the treatment should also 
be checked by frequent tests. 
such treatment should only be regarded as comple- 
mentary. to the search for and remoyal of the causes 
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chlorination 


At the same time, 








of safety. This scheme, which had been’ put before 








of pollution. 


Special care must also be taken to 
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cnsure that there is no risk of contamination during 
maintenance and repair work. The need of special 
safeguards where water is supplied from wells or 
borings into chalk or limestone at or near the 
outcrop of these formations is insisted upon. 
Finally, there must be close co-operation between the 
Water Committee and the Public Health Committee 
ind the Medical Officer of Health. 


Bureau or Mixes Researcu FELLOWSHIPS AT THE 
UNIVERSITY OF MARYLAND. 


With the object of fostering interest in research 
among young university graduates, the University 
of Maryland, in co-operation with the United States 
Bureau of Mines, has decided to offer three Fellow- 
ships for post-graduate research in the fields of 
engineering and applied science, The Fellows will 
register as students in the graduate school of the 
University of Maryland, and become candidates for 
the degree of Doctor of Philosophy. Their studies 
will be directed by the heyds of the University Depart- 
ments, but about half of their time will be spent on 
research work under the direction of the Bureau of 
Mines staff. One of the Fellows will be attached to 
the Metallurgical Division of the Bureau of Mines, 
a second to the Non-Metals Division and a third to 
the Mining Division of the Bureau. Appropriate 
problems in physics, chemistry, chemical engineer- 
ing or mathematics will be selected, according to the 
abilities of the candidates and the requirements of 
the Bureau, and the research work will be conducted 
at the Eastern Experiment Station of the Bureau, 
recently completed in the grounds of the University. 
Fellows will enter upon their duties on July 1 and 
will continue their work for 12 months. They will 
receive the sum of 600 dols. for their year of service, 
this being paid in monthly instalments, and the 
University will remit the payment of tuition fees 
and will grant other privileges. To encourage co- 
operation with the industries of Maryland and to 
develop research and instruction in chemical engin- 
cering, the University of Maryland offers two further 
post-graduate research Fellowships in chemical 
engineering. ‘These Fellows will receive a stipend 
of 500 dols. per annum and will ordinarily be re- 
quired to be in residence during the University year 
from September to June. All five Fellowships are 
open to graduates of universities and technical 
colleges who have received the requisite training 
in engineering or applied physical science, and who 
are qualified to undertake research work. The 
arrangements for the scheme are in the hands of the 
Fellowship Committee, Eastern Experiment Station, 
Bureau of Mines, United States Department of the 
Interior, College Park, Maryland, U.S.A. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Aw Extra General Meeting of the above Institu- 
tion, arranged by the Internal Combustion Engine 
Group, was held on Friday last, March 25, to 
read and discuss a paper, by Mr. H. O. Farmer, 
entitled ** Exhaust Systems of Two-Stroke Engines.” 
Mr, Charles Day, Past-President, presided as Chair- 
man of the Group. An abstract of the paper 
appears on page 367 of this issue. 

Dr. H. Wright-Baker, who opened the discussion, 
said that he had had an interesting experience in 
the last few months travelling round various 
laboratories, where experiments on internal-com- 
bustion engines were being carried out, and discuss- 
ing with the experimenters some of their troubles. 
One trouble appeared almost | universal. The 
exhaust pipes used on the engines were of all types, 
shapes and sizes, with various bends and sharp 
curves. The silencer was put in anywhere. It 
was found that the results of trials could not be 
repeated, as many wide discrepancies crept in, The 
difficulty which Mr. Farmer had tackled was, 
therefore, a common one, and one which had to 
be attacked if consistent results were to be obtained 
in the laboratory. A colleague of the speaker was 
hoping to produce, at an early date, an explanation 
of many of the effects. It would then be possible 


to apply the theory of the surge waves, not only 
to the exhaust, but also to the induction pipes. 
The effects would be applicable not only to the 
two-stroke engine, but almost equally to the four- 
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stroke engine. When the cathode-ray oscilloscope 
was fully developed, it would be extremely valuable ; 
it. was, however, at present unreliabie, and the 
manufacturers had not yet provided a sufficiently 
large pressure scale for use on what had previously 
been considered light spring diagram work. 

Commander W. G. Cowland felt that several 
points in connection with the exhaust system were 
not appreciated, the chief of these being the large 
effect of the secondary silencer. It was well known 
that the initial pipe had big waves in it, but it 
had not been realised, at least by him, what was 
the effect of the silencer and the secondary pipe. 
A foreign firm had submitted an opposed-piston 
two-stroke engine on which trials were started, 
and the first time the engine started up satisfac- 
torily. One of the exhaust joints had been badly 
made, however. The joint was re-made, and the 
engine could not be got to start. The firm’s repre- 
sentative suggested that a blank flange must have 
been inserted in the joint, which, however, was 
not the case. The exhaust pipe was then broken, 
and the engine started immediately and continued 
running. The engine had a 4-in. exhaust pipe 
15 ft. long, connected to a large silencer. On 
altering the system by cutting out the silencer, 
the engine gave no further trouble. He could not 
have believed that the silencer had been the cause 
of the difficulty, but it appeared, from Mr. Farmer’s 
paper, that that was more than likely. 

Mr. W. A. Tookey said that for a great number of 
years people failed to recognise that the length of 
exhaust pipes had even more influence on the four- 
stroke engine than on the two-stroke. In making 
tests of a two-stroke engine, the engine was placed 
by the makers in the centre of the shop, and to 
get rid of the exhaust into the open air it was 
necessary to use a pipe of considerable length, 
and time after time the engine failed to pass the 
tests on account of cracked pistons. Mr. Farmer's 
paper helped to a recognition of the fact that, in 
this particular case, excessive cylinder tempera- 
tures were probably responsible for the cracked 
pistons. He would be glad if the author could 
state whether, with the proper length of exhaust 
pipe, he had noticed that in multi-cylinder crank- 
case engines there was less carbon deposit in the 
exhaust port. In the case of a particular six- 
cylinder engine, divided into two sets of three 
cylinder, he had found, owing to the peculiar system 
of exhaust piping employed, that the carbon 
accumulated in the middle cylinder of each set of 
three much more frequently than in the outer two. 

Mr. O. Wans enquired how far the author had 
been able to stabilise the two-stroke engine as a 
result of his investigations, and what sort of wave 
diagram should be obtained from the exhaust pipe 
in order to get stable conditions. He wished also 
to ask what was the effect of the shape and general 
outline of the air ports, and whether the exhaust 
port in any way affected the results. He assumed 
that the timing of the opening of air and exhaust 
was very important; would the author say how 
they should be arranged’? With regard to the 
formule given in the paper, how far did the results 
agree with actual performance ? Was it possible 
with any certainty to estimate a “bad point” 
before the engine had actually been tested ? 

Professor G. V. Lomonossoff remarked that the 
mathematical investigation presented many diffi- 
culties, and, in his view, the only promising method 
was the one selected by the author—the method 
of scientific tests. From the experimental point 
of view, although the theoretical speculations, and 
even Table II of the paper, showed that the engine 
speed had a considerable effect upon the character 
of the * puff,” that influence was not examined. 
It seemed to him that the description of the pheno- 
menon in question given in the paper was not quite 
clear, and he was not sure that mathematical 
equations could help in that respect. He thought, 
however, that some analogies would be useful. 
For instance, the vibrations under consideration 
could be compared with torsional vibrations of 
shafts, common in mechanical engineering experi- 
ence. The author had made some valuable remarks 
with regard to self-induction engines, but only a 
few lines were allotted to the ordinary two-stroke 
engine with a scavenging pump; even the value 
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for the velocity of the wave propagation was not 
mentioned. 

Mr. R. E. Strub said the makers of the four-stroke 
engine had worked for many years with empirical 
formulz to ascertain the safe form and length of 
exhaust pipes for difficult situations, i.e., engines 
placed in complicated buildings or in ships, and 
many engineers were looking forward to the possi- 
bility of gaining a mathematical conception, so that 
the problems might be presented in a form more 
concise than was supplied by deductions from 
empirical performance. This investigation was the 
more essential owing to the advent of supercharging 
and of higher speeds. He hoped that more infor- 
mation could be given on the influence of bends in 
exhaust pipes. 

Wing Commander Cave-Browne-Cave emphasised 
the extreme importance of obtaining an indicator 
which would record satisfactorily the fluctuations of 
pressure in the exhaust pipe immediately outside the 
exhaust valve ; obviously, this was the key to the 
whole problem. The paper focused attention on 
the great importance of getting an indicator which 
could be put on to the inside end of the exhaust. 
He thought the best thing to study was the volu- 
metric efficiency of the engine as shown by the 
amount of air that the engine was taking in. That 
was an observation comparatively easy to make, 
and was the best thing to give a quick indication of 
the result of conditions in the exhaust pipe. Seeing 
what could be done by a skilful design of the 
exhaust, one would be tempted to think of applying 
the same principles on the induction side, and thus 
get the best from both sides. The energy on the 
exhaust side was, however, a great deal more than 
on the induction side, and, while important results 
could be achieved with the energy available with 
the exhaust, it was doubtful whether, even with 
corresponding skill, anything like as much could 
be obtained on the induction side. He would ask 
whether it was not possible to make exhaust pipes 
a great deal smaller than they were normally. 
So far as silence was concerned, the factor of 
greatest importance in the use of the exhaust pipe 
related to the diameter of the expansion chamber, 
or the baffles in that chamber. The size of the 
exhaust pipe was of primary importance. If, as a 
result of designing according to the principles 
indicated by Mr. Farmer, a much smaller exhaust 
pipe could be used—even though it involved a 
larger mean pressure—it seemed to him that that 
would provide an effective means of reducing the 
exhaust noise. The author had shown how the 
exhaust system could be designed for engines 
running at something like 1,000 r.p.m. So much 
was gained, when studying weight, by running the 
engine at two or three times that speed, that it 
would be interesting to know whether Mr. Farmer 
thought that an adaptation of the process could be 
applied to engines running at aircraft speeds, as 
distinct from the speed normally associated with 
stationary engines. 

Dr. F. D. Smith remarked that several speakers 
had referred to the results, shown in the paper, 
obtained with the cathode-ray oscillograph engine 
indicator. In the Admiralty Engineering Labora- 
tory they had been working for about two years on 
the production of an indicator, and he was very glad 
to be able to say that in some measure it did fill a 
need. It should be mentioned that the indicator 
not only showed variable pressures but also any static 
or steady pressure, and that was perhaps the most 
helpful feature in understanding what was going 
on in an exhaust pipe. 

It seemed to him that they were only just at the 
outset of the problem; they were just beginning 
to have an inkling of what was happening with the 
single-cylinder engine, and they did not understand 
that any too well. There was awaiting them the 
really difficult problem of the multi-cylinder 
engine, with the interference between one cylinder 
and another, and many people would have to do a 
great deal of very hard work before the best could 
be got out of that. 

Dr. G. F. Mucklow said that he felt that in any 
fundamental analysis of exhaust pipe effects a 
really reliable indicator was of great importance. 
Although Mr. Farmer had achieved his immediate 
object, the difficulties he had encountered would 
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have been meetin reduced had such an instrument 
been available, while the task, of applying his 
results to the underlying principles of exhaust 
pipe effect would have been much facilitated. The 
work he had done bore out the correctness of the 
explanation given in the author’s paper as to the 
nature of pressure vibration. The shape of the 
fundamental “ puff” might be calculated under 
certain conditions. By using an exhaust pipe of 
such length that the first reflection did not arrive 
back at the exhaust pipe until the fundamental was 
complete, and by drilling the pipe circumferentially 
so that the residual wave from the previous cycle was 
damped out, the approximate shape of the funda- 
mental could be obtained from indicator diagrams. 
The resulting pressure wave was made up of the 
fundamental and its reflections from the open and 
from the closed ends of the pipe, together with the 
residual wave from the previous eycle. If the 
pressure were measured at a point just outside the 
cylinder, the closed-end reflection would follow 
very closely on the open-end reflection and the 
two would combine to produce a single double 
reflection of opposite sign to the fundamental. 
He had found that the values of the coeffi- 
cients, as obtained from the Helmholtz-Vautier 
formula, gave results which agreed very closely 
with the decrease in amplitude as obtained from 
indicator diagrams for all except the first Pht 
reflection. 

In his own work, Dr. Mucklow had found that the 
velocity of propagation varied considerably with the 
diameter of the exhaust pipe. If the velocity with 
a given size of pipe were known, the velocity at 
other sizes might be obtained from a simple formula, 
due to Helmholtz. Once the effective length of the 
exhaust system, the velocity of propagation and the 
shape of the fundamental were known, it became 
possible to plot the resultant pressure-time curve for 
the exhaust port. With a 4-stroke engine, it was 
then comparatively easy to adjust the opening and 
closing of the exhaust valve to the most suitable 
positions. Although this might necessitate a large 
amount of overlap, indicator diagrams showed 
that the fluctuations of pressure in the exhaust port 
remained virtually unaffected, in spite of the fact 
that the valve remaining open might be expected 
to change the reflections from the closed end of the 
pipe to open-end reflections. 

Mr. R. J. Welsh said that in the general conclusion 
of the paper, the author stopped short of the point 
at which he was aiming; he gave a formula for 
calculating the length of pipe to avoid, but left 
it in rather an involved form, 12 LpN/v = 50 
crankshaft deg. He could simplify it by agreeing 
that 360 deg. was the worst wave period to adopt, 
and that the velocity of sound in the pipe was 1,260. 
If that were done, the length of pipe to avoid could 
be very simply expressed ; it was simply 37,800/N, 
where N was the speed of the engine, and that 
represented the equivalent length of pipe which 
must be avoided in installing a two-stroke engine. 
Personally, he did not know the derivation of the 
formula given in the paper. It had been referred 
to as an empirical formula, but it seemed to work 
well in practice. If, however, one worked out one 
or two examples with that formula one would find 
that the equivalent length which it gave was the 
equivalent length of a pipe open at both ends ; in 
other words, it was twice the length of a pipe fitted 
to an engine which would give the same result. 
It would be found that to reproduce the same 
results with a straight pipe it was necessary to use a 
straight pipe one half of that length, Looked at 
from that point of view, it would be found that 
many of the results rather explained themselves, 
because one peculiarity of a pipe which was closed 
at one end and open at the other was that it had 
frequencies of natural vibration at 1, 3, 5, 7, and 
so on, of its natural main frequency. Because 
of that, one would expect to find bad points in 
pipes not only at the fundamental length but also 
at lengths three times as great, five times as great, 
and seven times as great. 

If one looked into the lengths of pipe which the 
author worked out as giving the worst results, 
one would find that they were the lengths where 
the natural frequency of vibration coincided exactly 
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where C was the al of sound, and it corresponded 
exactly with the natural frequency of the engine. 
To understand why that gave such bad results, it 
was necessary to take an electrical a In 
the case of a tuned circuit—condenser and induc- 
tance—there was a very high impedance to currents, 
the frequency of which coincided with the natural 
frequency, and in the same way he thought that 
the exhaust system must have a high impedance 
to the of gases sent along in puffs, the 
frequency of which coincided with the natural 
frequency of the system. That explained why, 
with 20 ft. of straight pipe, the engine would hardly 
turn itself round. 

Mr. A. E. C. Gregg said that analysis of the paper 
would seem to indicate that for services requiring 
speed variation, it was essential to have a blower 
scavenge engine, and even for constant speeds it 
was probable that the self-induction engine would 
call for a prohibitive size of exhaust system. The 
most useful all-round type would seem to be a 
straight-through scavenge two-stroke with blower, 
fitted with an exhaust system which would give the 
most beneficial induction effect at the usual service 
speed, thereby reducing the blower dimensions to 
a minimum, with consequent improvement in 

fuel consumption. 

It would be of considerable interest if they could 
be told whether it had ever been possible to arrange 
a loop scavenge engine—an engine in which both 
scavenge and exhaust ports were controlled by the 
piston, to run with self-induction at a reasonable 
B.M.E.P., say 70 Ib. per square inch, or whether 
it had always been necessary to adopt straight- 
through scavenging in order to get reasonable 
working with self-induction. 

Mr. J. E. Breyer said there were one or two 
questions which he would like to ask. In the 
original paper on the self-induction engine, reference 
was made to exhaust pipes being led into expansion 
chambers, and to the bad effects being overcome by 
the use of a conical pipe or megaphone. It would 
be interesting to know whether the author had 
done any further experiments with megaphones 
or tapered pipes. The matter was of particular 
interest in view of the fact that the D.K.W. racing 
two-stroke engine in Germany, which held all 
the records in the 250-c.c. class, used almost a 
straight tapered exhaust pipe. He would like to 
know whether the formulz which the author had 
given could be used for four-stroke engines by using 
them for engines for half the revolutions per minute, 
and also whether they would hold for induction 
systems, and further whether it was likely that with 
petrol engines, where the column entering the 
cylinder was not a pure air column but a column of 
vapour rather precariously suspended, the violent 
oscillations were likely to cause fuel deposition and 
consequent bad fuel consumption. 

Mr. H. O. Farmer, in reply, said a number of 
speakers had referred to the indicator, and it had 
been suggested that if a good indicator ‘were avail- 
able, a great deal could be discovered. He did not 
think that that was altogether the case, and if the 
paper had conveyed the impression that the work 
was hindered by the lack of an indicator that was 
the opposite impression to that which he desired to 
convey. It had been suggested that it was desirable 
to have an indicator which would give a much more 
open scale. In the indicator which had been 
employed it was possible to take out one small 
piece of the diagram and magnify it and scale it up 
to any degree required. 

Mr. Tookey had raised a point about carbon form- 
ation in the ports of a multi-cylinder engine. He 
would not like to give a definite reply then, unless 
it was the case that with the two-stroke engine there 
was a fairly long manifold connecting the three 
cylinders, and the length of pipe was different for 
the three individual cylinders, so that the middle 
one might have a length of pipe near a bad point 
and the others near a good point. They had found 
that if the cylinders of a multi-cylinder engine were 
connected up by a common pipe, the pipe made the 
cylinders behave in exactly the same way as 4 
single-cylinder engine ; i.e., the wave motion came 
into play during the period of opening of any 


and everything had occurred on that one ial 
was blown away by the next exhaust. The result 
was that if one took a multi-cylinder engine and 
connected all the exhaust ports to a common mani- 
fold, with one length of pipe, the results were identical 
with those: on a single-cylinder engine. If, after 
that, an expansion box were put on the end of that 
pipe and the length of the secondary pipe was 
varied, any variation in the length of the secondary 
pipe has no effect whatever. That answered some 
other points which had been raised in the discussion. 
The influence of bends in pipes was rather interest- 
ing. The engine seemed to be quite unaffected by 
bends or curves in a pipe. This did not apply to 
elbows or sharp corners. Commander Cave-Browne- 
Cave referred to wave motion and its application to 
higher speeds and aircraft engines. When going 
up to higher speeds of operation, it was generally 
possible. to make much more use of the waves and 
wave motions in the exhaust pipe. 
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The Analysis of Non-Ferrous Metals and Alloys. By 
W. Carrwricut, M.Se., T. W. Corzter, and A. 
Cuar_eswortH. London: Charles Griffin and Com- 
pany, Limited. [Price 8s. net.]} 

Tuts is a most interesting, complete and useful 
book to guide analytical chemists entrusted with 
the analysis of non-ferrous metals and alloys. 
While: it is sure to appeal to chemists of several 
years’ standing, it will be found most useful by all 
young men who are commencing their career in the 
laboratory. It opens with chapters on the general 
procedure to be followed previous to the actual 
making of an analysis, on the methods of sampling 
and preparing the metals and alloys, on the apparatus 
such as balances, weights, platinum electrodes, glass- 
ware, desiccators, filters, crucibles, &c., in constant 
use in a chemical laboratory, another chapter dealing 
with the standard solutions. A special feature of 
these and other chapters, to our mind a very valuable 
one, is that they call attention not only to what 
should be done, but also to what should not be done, 
in any given particular circumstance. This will 
be found helpful by beginners and also, may we 
suggest with Dr. Longmuir who wrote the preface, 
by analytica] chemists who, of necessity, having 
specialised in the analysis of iron and steel, have 
only occasionally to deal with non-ferrous metals 
and alloys. 

The materials coyered by the book comprise a 
very complete range from aluminium to zinc, and 
in every case the methods to be followed, together 
with the solutions required, are entered into in detail, 
Theoretical considerations are not, however, dis- 
cussed, and no equations of reactions are given ; 
these, admittedly, would have greatly lengthened 
the work, and the authors no doubt wished to 
produce an essentially practical volume, The 
sintered alloys of tungsten carbide and cobalt ; 
the tin-base and lead-base bearing-metal alloys ; 
the characteristic features of the raw materials and 
metals used in the making of any particular alloy ; 
the industrialalloys and brass, phosphor-bronze, gun- 
metal, arsenical-copper, cadmium-copper, copper- 
manganese, copper-aluminium, and nickel-silvers are 
also dealt with, and for the methods to be applied 
in their case, the reader is referred back to those 
previously detailed and numbered which are 
applicable to materials of a like nature, 

The authors are specialists; they have charge of 

the Research Department of Messrs, Thomas Bolton 

and Sons, Limited, Oakamoor, and their work will 
be appreciated by a wide circle. 


Allgemeine und technische Elektrochemie nichtmetallischer 
Stoffe. By Dr. Roserr Moutrer. Vienne: Julius 
Springer. [Price 30 marks,} 

This treatise deals with the electrochemistry of 
non-metallic substances and surveys the subject 
from many angles. After a short imtroductory 
chapter the author proceeds to discuss the separating 
out of metalloids at the anode, detailed reference 
being made to the anode evolution of the oxygen 
and its over-voltage, the electrolytic decomposition 
of water, the technical aspects of water electrolysis, 
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pressure electrolysis. In dealing with the eleetrolytic 
separating out of other metalloids, consideration is 
given to aqueous bodies, sulphur, and the separation 
of halogens at the anode. An important section is 
devoted to the complex reactions set up following 
the electrolysing of the alkali halogenoids. The 
second principal section of the volume is devoted 
to a study of the cathode reduction of non-metallic 
bodies. Following a survey of the general con- 
siderations involved, Dr. Miiller proceeds to discuss 
the cathode reduction process in the presence of 
reversible-acting depolarisers and the cathode re- 
duction by varying the oxygen or hydrogen content. 

An excellent survey is given of the technique 
involved in the reduetion of 
bodies, and the application of such agents as the 
persulphates, bisulphites, ketones, amines, ben- 
zidine, incorporating a comprehensive list of refer- 
ences to the patent literature on the subject. Recent 
researches on anodic oxidation are dealt with, 
and these include studies of oxidation by metallic 


cations, permanganate, and perchlorate, the electro- | 


lytic formation of ozone and hydrogen péroxide, the 
oxidation of sulphuric acid into persulphuric acid 
and sulphates into persulphates. 


The final chapter of the volume is devoted to the 
theoretical and practical applications of electro- 


phoresis, electroendosmose and electrodialysis. Ref- | 


erence is also made to electroendosmotic dehydra- 
tion, electrophoretic purification methods, clay and 
kaolin purification, the separating out of rubber | 
and other organic products, the separation of oil- 
water emulsions, and the electrical methods applied 
in the purification of gases. Dr. Miiller has dealt 
with a highly complex subject in a manner which 
makes the text readily readable by the average 
scientific student. The fundamental principles are 
emphasised and the practical applications are given 
prominence throughout. 


Clear Cutting Practice. By Frep H. Corvin and Frank A, 
Srantey. London: McGraw-Hill Publishing Com- 
pany, Limited. [Price 188.} 

Tne exacting requirements of modern gears for 

transmitting rotary motion with a maximum of 

efficiency and smoothness of running are responsible 
for the great amount of attention which engineers 
have devoted to gear cutting during recent years. 

The principles underlying the development of curves 

which produce true rolling have long been known, 

but to reproduce these curves on the successive 
working faces of gear teeth during manufacture 
is a difficult operation. This, however, may be 
accomplished in different ways, and has resulted in 
the evolution of various machines which are classi- 
fied according to the type of cutter used and the 
manner in which the cutter is traversed. Unfortu- 
nately, the actual cutting operation is accompanied 
by the generation of heat which destroys accurate 
pitching, blunts the cutter, and consequently dis- | 
torts the tooth shape. These phenomena and the 
release of stresses in the material are causes of 
inaccuracy in a finished gear. For each type of 
machine, therefore, some special merits are claimed 
for either overcoming or reducing these faults to 

a minimum. 

In the excellent book under notice, the authors 
present a valuable and comprehensive treatise on 
methods of gear cutting on machines of the latest 
types, embracing the use of formed circular milling 
cutters, tooth generation by shaper methods using 
either circular or rack cutters, and the hobbing 
process. The cutting of all types of gearing of 
practical importance is covered by the text, includ- 
ing spur gears, helical and hetring-bone gears, in- 
ternal gears, worms and worm wheels, and straight- 
toothed, skew and spiral bevel gears. Later 
chapters deal with the heat treatment of gears, 
and with methods of burnishing, lapping and grind- 
ing gear teeth to obtain refinement of finish. The 
inspection of gears and the equipment employed 
for this purpose are also dealt with. 

The book is written in a manner that can be easily 
understood, and is amplified by numerous illustra- 
tions, tables and diagrams. To those in charge of 
gear-cutting machines it can be specially recom- 
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who will come to appreciate the intricacy of opera- | exposition of the principles that govern the internal 


tions which the cutting of gears involves. 


Fundamentals of Engineering Electronics, by Proressor 
Writiam G. Dow. New York: John Wiley and Sons, 
Inc. London: Chapman and Hall, Limited. [Price 
258. net.| 
Txis volume is divided into two principal sections, 

of which the first deals with the properties and uses 

of high-vacuum thermionic grid-controlled electron 
tubes, while the second is devoted to a study of 
the type of electronic behaviour involving inter- 
actions between electrons, atoms and_ electro- 
magnetic radiation. The early chapters of the 
first section prepare the reader for, and present an 
analysis of, the electrostatic field within a triode 
before any electrons are released, the primary 
purpose of this analysis being to establish the nature 
of the dependence of the space-charge free off- 
cathode gradient on plate and grid voltages, especi- 
aliy the latter. An important chapter analyses 
various types of electronic motion that take place 
when the number of electrons escaping is so small 
that their charges and movements have either 
negligible or very small effects on the electric and 
magnetic fields, Energy-level diagrams of metals 
are useful in the study of numerous kinds of elec- 
tronic behaviour, including valve action outside 
a cathode surface when current is space-charge 
limited, reduction of work function of homogeneous 
surfaces in the presence of strong electric fields, 
contact difference of potential between metals, and | 
properties of oxide-coated, thoriated and other 
special thermionic surfaces, These aspects ad 
considered in chapter nine, photo-electric emission | 
of electrons and the properties of semi-conductors | 
used in “ sandwich ”’ photo-cells, photo conductive 
cells and rectifiers being considered in a later chapter. 
Chapters 12, 13, and 14 have been exceptionally well 
prepared and deal with the applications of high- 
vacuum thermionic tubes, chiefly in amplifier 
circuits, and include a discussion of the general nature 
of the circuit-design problem of determining the 
best way to obtain proper coupling while main- 
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taining the correct grid bias at each stage with 
reasonable economy of equipment. 

The second part of the text commences with a| 
study of the mechanisms of ionisations and light | 
radiation, which prepare the ground for a more | 
comprehensive survey of the theory and applications | 
of photo-electric and gaseous-discharge phenomena, 
including photo-sensitive devices, mercury-vapour 
rectifiers, single-phase circuits containing rectifying 





behaviour of electronic devices, and Professor Dow 
gives a clear and logical account of the methods of 
circuit analysis generally employed in connection 
with the engineering applications of these devices, 
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LETTER TO THE EDITOR. 








RESEARCH ON THE AERODYNAMICS 
OF AIRCRAFT. 


To tue Eprror oF ENGINEERING. 

Siz,—With reference to the article on Research on 
the Aerodynamics of Aircraft in the current issue of 
ENGINEERING, [| beg to draw your attention to an 
error on page 332, which may mislead someone. In 
column 1, line 8, you say, “‘ For both these bodies, 
differing considerably in shape and fineness ratio, the 
skin friction drag per unit surface area was found 
equal to that of the plate.’ This is not true. The 
facts are that the total drag, i.e., skin-friction drag 
plus pressure (or form) drag, is not dependent much 
on the shape provided the body is reasonably stream- 
lined, but only on the total wetted area. The value 
per unit surface area for bodies of the kind used in 
aeronautics, however, is well above the value for the 
flat plate ; some 25 per cent. in the case of the R. 101 
model. (See Fig. 4 of my Aeronautical Society lecture.) 
How much of this 25 per cent. is form drag and how 
much extra skin friction due to the higher average 
velocity over the surface we do not yet know. 

Yours faithfully, 
Ernest F. Reve. 
Superintendent, 
Aerodynamics Department, 
National Physical Laboratory, 
Teddington. 
March 25, 1938. 








ROAD-ROLLER SURFACE- 
LEVELLING ATTACHMENT. 


Ir has long been known that a road roller with its 
weight distributed on two sets of rolls may not eliminate 
waves in the road surface, which may be of sufficient 
amplitude to be cumulatively deleterious to motor cars 
and similar vehicles travelling at speeds of over ten 
miles per hour, the waves being considerably aggra- 
vated as the road is used by the action of the vehicles 
themselves. We have, from time to time, described 
a number of road rollers and auxiliary devices in which 
three sets of rolls in series are used with the object 
of smoothing out these waves, but perhaps the most 
recent example of a three-roll machine is that shown 
in ‘the accompanying illustration. This, it must be 
understood, is not a new design of road-roller, 


mended for the practical information given, while | elements, repeating transients, and the phase-shift| but an attachment developed by Messrs. Marshall, 





it will serve to interest students and designers, 
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Fic. 2. 
lronworks, Gainsborough, for use with their well- 
known multi-cylinder Diesel-engined roller, These 


machines are made in 11 standard sizes having approxi- 
mate weights from 34 tons to 12 tons in working order. 
The actual machine shown is the 9-ton size, and, as 
will be recognised, the attachment consists of a centre 
roll of comparatively small diameter situated 
between the normal front and rear rolls, its width being 
approximately that of the front rolls, 

The roll is not fixed, but is suspended by a pair of 
cast-steel beams pivoted high up on the main frame. 
These beams are inclined as required by means of 
hydraulic cylinders. When the pistons of these are 
in their extreme outward position, the beams are 
vertical and the periphery of the centre roll at its 
line of contact with the road surface lies in the same 
plane as those of the front and rear rolls. The roll 
cannot, therefore, project beyond the rolling plane and 
so dig into the road, while, as stops are provided 
in the direction of rear movement it cannot be lifted 
by the swinging of the beams rearward. But the roll 
can be lifted by retracting the hydraulic pistons and 
so inclining the beams in a forward direction. This 
movement is controllable and is provided so that the 
roll can be raised when the first pass is made over the 
material. It will be appreciated that when the beams 
are vertical and a high point is passed over by the 
centre roll, the weight is carried on this roll and either 
the front or ‘rear rolls as the case may be. It is not 
distributed over all three sets of rolls, and due to the 
leverage exerted by the roll for the time being “ in 
the air,” approximately 80 per cent. of the weight of 
the complete roller is concentrated on the centre’ roll. 
As the roll is of small diameter and the actual line 
contact surface is narrow, there is a very high com- 
pression pressure per square inch on the irregularity, 





Controt CoLUMN WITH ALARM, AND GAUGE. 


while a kneading action also exists which compacts 
the aggregate thoroughly. 

It is claimed that the attachment when used with 
the machines for which it has been designed will 
produce a road surface free from waves or corruga- 
tions and as nearly perfect as possible. Guides are 
provided on the main frame to prevent any lateral 
movement of the centre roll. The hydraulic supply is 
derived from a pump driven by the engine of the 
machine. The driver controls the position of the 
centre roll from an indicator in the cab, so that he 
need not lean over to see what is its relation to the 
road surface. The actual control is by means of 4 
lever in the cab, which actuates a balanced valve. 








SOLEX PNEUMATIC STRIP- 
MEASURING GAUGE. 


THE accompanying illustrations, Figs. 1 and 2, 
show a new application of the Solex system of pre- 
cision gauging in which a pneumatic micrometer is 
employed. The system has hitherto been used for the 
rapid gauging of cylindrical surfaces either external 
or internal, such as pistons, gudgeon pins, cylinders 
and bearing housings, as well as rectangular blocks, &c. 
The, new application is for measuring material in 
strips, and.is suitable for dealing not only with metal 
ribbons, but fabric, film and similar materials in which 
uniformity of thickness is imperative. The gauge is 
capable of measuring strip, up to 2} in. wide, across 
the whole surface or, if it is n to ascertain 
the thickness at the centre only, strip. up to 4$ in, 
wide can be dealtwith, The material can be passed 
continuously through the gauge as it is not in contact 
with the measuring points. The two photographs 
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i show, in Fig. 1, the top of the air controller 
and the connedtions to it, while Fig. 2 shows the 
bottom portion of the controller in the centre with the 
pneumatic micrometer at the right and an audible 
alarm device at the left, 

Dealing with the air controller first, it must be 
understood at the outset that a compressed-air supply 
is necessary, This may be of any pressure usua 
found in the workshop as the internal construction 
of the controller can be arranged to suit the particular 
pressure available. The air supply enters by the 
vertical pipe seen in Fig. 1, and passes through five 
“‘ choke’ nozzles arranged in series, the size of these 
nozzles forming the adjustment referred to. The 
nozzles are housed in the detachable dome seen to 
| the left of the air-supply pipe. The air, after passing 
| the nozzles, takes two paths, One of these is to a 
|chamber having an oval cover which identifies its 
position in Fig. 1, and the other is downwards through 
|a@ central internal pipe which reaches nearly to the 
| bottom of the cylinder of the controller. ‘This cylinder 
| is filled to within about one-quarter of its length from 
the top with water and the lower portion of the 
central tube is, therefore, submerged. The bottom 
of the cylinder is connected with the bottom of the 
| indicating ‘tube, as seen in Fig, 2, and the tube, in 
| consequence, contains water the level of which forms 
the index point of the measurement made. The scale 
behind the. tube is graduated so as to read to an 
| accuracy of 0-002 in., which is a usual tolerance for 
| Strip material. The top of the tube terminates in a 
chamber immediately behind the one previously 
referred to and the pipe connection to the pneumatic 
micrometer is also coupled to the tuke chamber. 
This pipe is seen to the right in Fig. 1. The wall 
between the two chambers is. provided with a very 
small nozzle admitting the air supply to the top of the 
water column in the indicating tube and to the micro- 
meter pipe. A constant pressure, is maintained in 
this tube by the proportioning of the nozzle in the 
dividing wail between the two chambers relative to the 
| height of the water in the cylinder, this water acting 
| virtually as a relief valve so that any excess air 
passes down the central tube and bubbles through the 
water, to escape thence to the atmosphere. 
| A constant air pressure exists, then, both in the 
| indicating tube and the micrometer gauge, and to 
| obtain movement of the water columa in the indicating 
|tube it is necessary to vary the pressure. This is 
| effected by leakage from the measuring points of the 
micrometer gauge, an orifice in which permits escape 
of air in proportion to the gap existing between the 
| surface of the points and that of the material being 
The response to any variation is imme- 











| measured. 

| diate and the reading accurate to the degree men- 
‘tioned, while, as the material does not come into 
| actual contact with the measuring points, no wear of 
| the points can take place and frequent adjustments 
/are unnecessary. The. ‘principle of the micrometer 
gauge thus briefly outlined here may be perhaps better 
| understood by reference to an illustrated description 
of the general system given in ENGINEERING, vol. 
| exxxix, page 189 (1935). The instrument shown in 
Fig. 2 can be arranged, if desired, to have a reciprocat- 
ing movement across the strip so that the whole width, 
instead of a line, can be gauged. The facings seen at 
the side of the base are for the attachment of tensioning 
rollers for the strip should these be required. 

The audible alarm device at the left of Fig. 2 is an 
optional fitting. It consists of a small cabinet con- 
taining a mercury U-tube, a battery and an electric 
bell. The cover of the cabinet is removed in the illus- 
tration and the pipes to the U-tube are disconnected, 
These latter are coupled to the top of the air con- 
troller as shown at the left of Fig. 1. The bell and 
battery wires, it will be seen from Fig. 2, are coupled 
to the mercury in the bend of the U-tube and to internal 
contacts above the mereury in both vertical legs of 
the tube. The movement of the mercury is <eter- 
mined by that of the air in the controller. As long 
as the thickness of the material remains within the 
tolerance allowed no contacting movement of the 
mercury takes place, but should the allowed thickness 
be exceeded or not reached, within the tolerance limits, 
the mercury in one leg or the other, as the case may 
be, rises and, closing the contact, causes the bell to 
ring. The alarm can readily be adjusted to suit 
individual tolerances and the device can be adapted 
to existing gauging equipment. The Solex gauging 
instruments are sold in Great Britain and the Domin- 
ions, except Canada, by Messrs. Burton Griffiths and 
Company, Limited, Montgomery-street, Sparkbrook, 
Birmingham, 11. 








Former pvr Paris.—The Paris International Trade 
Fair will be held in the Parc des Expositions at the Porte 
de Versailles from May 21 to June 6. In connection 


with the Fair, an Inventions Competition has been 
organised. Further particulars may be obtained from 
the London office of 


the Fair, at 17, Tothill-street, 





S.W,1. 


Westminster, 
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LABOUR NOTES. 


At meetings in London last week, members of the 
Government informed representative trade unionists of 
the need which, to their knowledge, existed for excep- 
tional measures to bring the production of armaments 
into line with national requirements. On Wednesday, 
the Prime Minister explained the position to the 
General Council of the Trades Union Congress, but, 





according to Sir Walter Citrine, no details were dis- | 
cussed, On the following day, Sir Thomas Inskip, | 
the Minister for the Co-Ordination of Defence, met the | 
Confederation of Shipbuilding and Engineering Unions 
and explained the position to them. 
—-- | 

At the close of the latter conference, the following 
official statement was issued :—* The Minister for the | 
Co-Ordination of Defence, accompanied by the Minister | 
of Labour, had a meeting this afternoon with repre- | 
sentatives of the Confederation of Shipbuilding and | 
Engineering Unions of the United Kingdom. The | 
Confederation attended in response to a request from 
the Minister for the Co-Ordination of Defence, who 
thanked them for coming at such short notice. The 
Minister explained that, having regard to the present 
international situation, it had been necessary to | 
examine afresh the rearmament programme for the | 
purpose of considering what steps are necessary to | 
accelerate its completion, and he made a special | 
reference to the aireraft and air defence programme. | 
In order to secure an earlier completion of the pro- | 
gramme, questions of materials, of priorities, and of | 
labour supply must be considered. The Minister said 
that the Government took the view that they should 
inform representatives of the employers and the 
workers in the industry of the position and enlist 
their co-operation. He did not intend to put forward 
specific suggestions as to the action which might be 
taken, but he assumed that representatives of the 
employers and the workers would meet together to 
consider how best the needs of the situation could be 
met in the light of the information to be furnished by 
the Government as to the requirements of the accel- 
erated armaments programme. The president, Mr. 
Westwood, on behalf of the Confederation, intimated 
that they would at the earliest possible opportunity 
consider, along with their colleagues, the statement 
made."’ On Monday of this week, the Prime Minister and 
Sir Thomas Inskip discussed the subject with repre- 
sentatives of the National Confederation of Employers 
Organisations. | OES 
At the end of February, 7,251 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
“signing the books,’’ as compared with 7,569 at the 
end of January. During the month, the number of 
members on superannuation benefit increased from 
3,948 to 4,034 and the number on sick benefit from 
1,051 to 1,091. The expenses in February amounted 
to 4,7781. 8«. 7d. ; in January they were 3,870/. 13s. 6d. 
There was a net increase of 299 in the membership. 
Commenting wpon the amall decrease in the number of 
unemployed members, Mr. Hodgson, the general secre- 
tary of the organisation, says :—* The percentage is 
still very high indeed and not what one would expect 
after all that has been said respecting the supposed 


* boom.” ”’ 


The March issue of the Bulletin of the Metal Trades 
Department of the American Federation of Labour 
contains an interesting article on what the writer 
describes as “ abbreviated apprenticeships.” “* The 
American Federation of Labour,” he says, ** subscribes 
to the theory of regular trade apprenticeships and is 
opposed to any form of training for industrial occupa- 
tion in which organised labour is not recognised and 
seated on the board or agency administering appren- 
ticeship training. In most instances where trade 
schools are established by employers, no consideration 
is given to the availability of skilled men nor the trade 
requirements of industry. Neither do they accord 
consideration to a logical ratio, of apprentices to 
mechanics. Therefore, the young men who are enrolled 
in such schools do not obtain toe proper training and 
are simply being used by their employers to depress 
wage standards, which has an adverse effect upon the 
business of the community in which they are thus 
employed.” 


According to the Bulletin’s contributor, © while the 
Navy Department employs the four-year apprentice- 
ship system, it is the customary practice in private 
yards to use the specialist system, whereby partially 
skilled employees assemble and erect Government naval 
vessels.” “‘ Obviously,” he goes on to say, “on the 
construction of naval vessels, only the highest grade 
of workmanship should be acceptable as the safety of 
the crew is dependent upon the efficiency of their 

Immigration restrictions designed to protect 
American workers against an influx of foreign. | 
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trained mechanics have effectively curbed the past 
practice of employers who found it profitable to draw 
European workmen to the United States, and if our 
high standards of efficiency, in which ali take pride, 
are to be maintained and perpetuated, it is essentia 
that the apprenticeship system be continued and, 
where necessity requires, expanded.” 


The writer of the editorial notes in the Mareh issue 
of the Journal of the American International Associa- 
tion of Machinists says that “ while the economic 
situation is undoubtedly serious and a matter of grave 
concern, it is gratifying to note that organised labour 


| has made substantial progress in the way of increased 


membership, higher wage rates and 

conditions. This is particularly true of the Inter- 
national Association of Machinists, whose mem 

has more than doubled during the three ' 
As a matter of fact, not only has Association a 
greater membership than at any other time, except 
during the World War, but it enjeys contraetual 
relations with nearly 4,000 employers—which 
volumes for its progressive character and t 
leadership, both local and national.” 


That does not mean, however, the Journal's contri- 
butor says, that members of the organisation have not 
been affected by the depression. The unemployed 
list is, in fact, larger than it has been for some time, 
* Our organisation is,” he says, “ doing all it can to 
alleviate this situation and in all negotiations with 
employers ‘its representatives endeavour to impress 
upon those with whom they confer the necessity of 
reducing the working hours to at least 40 per week 
and the establishment of a wage seale that will increase 
the weekly wage rate well above what it has been.” 


Industrial and Labour Information states that recent 
awards of the Federal Arbitration Court in Australia 
have made reductions in hours of work in several 
industries. An application by the Timber Workers’ 
Union for a reduction of hours in the industry from 
46 to 44 a week, as from the beginning of this year, 
was granted. The decision effects about 10,000 workers 
in Victoria, New South Wales, South Australia and 
Tasmania, including workers in bush and city sawmills, 
joinery factories, furniture workshops, sporting 


goods 
factories, and all classes of factories where timber samen 


workers are engaged. The hours of work of agricultural 
implement makers were also reduced from 46 per week 
to 44, in Victoria and South Australia. 





Reductions have also been made in New South 
Wales in the hours of workers in the metalliferous 
mines. A 40-hour week for underground employees 
and bracemen in metalliferous mines was recently 
granted by the Industrial Commission of New South 
Wales. The matter arose out of an application to make 
the terms of an agreement between the Australian 
Workers’ Union and the Australian Mines and Metals 
Association an award of the Commission. The award 
provides that the weekly ho.rs of work for under- 
ground employees and bracemen shall be 40, to be 
worked in five periods of eight hours each, on Monday 
to Friday inclusive. Either two or three shifts daily 
may be worked, and as far as pogsible the shifts must 
rotate weekly so that all shift workers have a fair 
share of day shifts. For surface employees a 44-hour 
week is provided, to be worked in five periods of eight 
hours each on Monday to Friday, and four hours on 
Saturday. nadie 

In making the award, the judge pointed out that 
under the Industrial Arbitration (Eight Hours) Amend- 
ment Act, 1930, the Industrial Commission had juris- 
diction to grant a week of 40 hours only if it were 
satisfied that the industry was one which was © >judicial 
to health. He had accordingly obtainea evidence 
concerning the health hazards of underground workers 
in metalliferous mines from the’ Government Medical 
Officer of Industrial Hygiene, showing that there was 
a hazard to health from dust diseases of the lungs in 
most of the metalliferous mines in New South Wales. 
The medical officer, it was stated, considered that the 
shortening of hours of work in these mines would be 
an important measure of relief. 


The Bill which has been introduced in the Danish 
Parliament dealing with the subject of holidays with 
pay contains some interesting provisions. Every 
person entitled to a holiday is to receive holiday pay 
corresponding to 4 per cent. of the wages received for 
the work in respect of which the holiday is due (not 
including exceptional additional pay for overtime, &c.). 
In cases where the remuneration consists wholly or 

rtly of board and ing, the value of this is caleu- 


insurance legislation. No definite provision is made in 
the Bill for the collection and paying out of the holiday 
money, but it is stated that this may be arranged 
either through the industrial organisations concerned 


1| or by a system of holiday stamps according to detailed 


rules to be laid down by the Minister of Social Affairs. 





In the general observations attached to the Bill, 
reference is made to the two international Conventions 
on the subject adopted at the twentieth and twenty- 
first sessions of the International Labour Conference, 
the text of which is given in an appendix, together 
with the text of the draft Bill prepared by a Swedish 
Government committee, and surveys of the conditions 
established in Denmark by collective agreements and 
of the legislation in other countries. It is pointed out 
that in the opinion of the Government the condition 
contained in the international Conventions, that only 
persons who have had one year’s continuous service in 
the same undertaking shall be entitled to a holiday, 
would seriously limit the number of persons benefiting 
by the legislation. The Swedish committee which 
reported in December, 1937, also rejected the demand 
for one year’s continuous service and reduced this 
qualifying period. _The Danish Government has 
accordingly decided to propose a system which will 
ensure a holiday to every employed person, to the 
exclusion only of those who have been employed for 
only a very few days at a time in the same undertaking. 





It is stated that a Belgian Cabinet Council has 
authorised the Minister of Labour and Social Welfare 
to submit a Bill to amend the Act of 1936 concerning 
holidays with pay, under the terms of which all wage- 
earners who have worked for not less than one year 
with the same employer are entitled to six days’ 
holiday. The Bill proposes to grant holidays with 
pay to workers who have not worked for one year 
with the same employer. A national fund will be 
instituted to collect contributions, and workers will 
be given a card on which their employers will stick a 
stamp every month. At the end of the year, the 
national fund will pay each worker a sum corresponding 
to the number of days’ holiday to which he is entitled 
according to the stamps on his holiday card. The Bill 
also provides for increased holidays for workers who 
have been employed for several years with the same 
employer, as follows: An extra day, making a total of 
days, will be given to workers who have been 
employed for five years in the same undertaking ; 

ight days will be given for eight years’ service, and 
nine days for ten years’ service. Young persons under 
16 aeeee of age will be given twice as much holiday as 
adi 





A resolution adopted at a meeting of the National 
Confederal Committee of the French Confederation of 
Labour, declared that it would not oppose the prepara- 
tion of a Labour Charter covering the following 
subjects: (1) The extension of all labour laws to cover 
all wage-earners, irrespective of occupation, including 
home workers ; (2) the introduction of a comprehensive 
scheme of legislation to provide for freedom of trade- 
union activities, the effective defence of workers’ 
interests, the safeguarding of the dignity of labour in 
an undertaking, the reform of the procedure for com- 
pulsory arbitration and conciliation, and the free 
exercise of the right to strike, with due regard to the 
aims of the workers; (3) the adaptation of wages to 
fluctuations in the cost of living. The resolution 
concluded by authorising the executive bodies of the 
Confederation to co-operate with various other organisa- 
tions and, in particular, to strive, within the Inter- 
national Federation of Trade Unions, to achieve 
international trade union unity at the earliest possible 
moment. 








Service Recorps or Bristot AERO-ENGINEs. 
Messrs. Imperial Airways, Limited, who have used 
Bristol aero-engines for their Jarge liners and flying boats 
for eleven years, have supplied the makers of these 
engines, Messrs. The Bristol Aeroplane Company. 
Limited, Filton, Bristol, with some interesting data 

rding the service they have rendered. It appears 
that, at the end of the year, there were 74 early type 
Bristol Jupiter engines in service, these engines having 
cuaaploted bevweee: them a total of 401,590 hours running, 
with an average of over 5,000 hours per engine. The 
average distance flown by each engine was 561,328 miles. 
but one had flown a distance of nearly 800,000 miles. 
This record is now being augmented by the later Bristol 
Pegasus type engine. Bristol Pegasus Xc. engines have 
been fitted on the whole of the Empire flying boats, as 
well as on the lower component of the Short-Mayo 
composite aircraft referred to on page 155, ante. Although 
the first of the Empire flying boats was only launched 
about 18 months ago, a total aoe 76,000 engine running 
hours has been completed and the fleet is now operating 
at the rate of between 10,000 and 12,000 engine hours 
a month. One of these Pegasus Xc. engines, we under- 
stand, has recently completed a total running time of 





ted according to the rules laid down by the Minister 
of Social Affairs in connection with the accident 

















1,046 hours. 
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EXHAUST SYSTEMS OF TWO- 
STROKE ENGINES.* 


By H. O, Farmer. 


Ir has long been realised that a two-stroke engine is 
far more sensitive to the arrangement of the exhaust 
system than a four-stroke engine, and it has generally 
been assumed that the controlling factor is the restric- 
tion set up by the exhaust system to the flow of the 
exhaust gases. The tests to be described were carried 
out in a production factory during the course of com- 
mercial development and, on that account, were 
somewhat restricted from the point of view of pure 
research. From a commercial aspect the object of 
the tests was achieved and it was possible to ensure 
that the exhaust system of an installation will not 
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affect engine performance detrimentally. The majority 
of the tests were carried out on a normal type of crank- 
case-scavenge two-stroke engine, the inlet and exhaust 
ports in the cylinder wall being controlled by the work- 
ing piston. To enable the sequence of events to be 
appreciated, the diagrams in Fig. 2 are given. Part 
of the cylinder pressure diagram is shown as a dotted 
line. The pressure variations which occur during this 
period are largely dependent on the exhaust system, 
and this part of the diagram must not be considered as 
representing any particular system. The period of 
particular interest is that between the opening and 
closing of the ports. The exhaust ports are first opened 
and the cylinder pressure drops rapidly. When the 
inlet ports are uncovered and the cylinder put into 
communication with the crankcase, the pressure in the 
cylinder is apparently higher than that in the crankcase, 
so there must be some tendency for exhaust gases to | 
flow into the crankcase. This, however, does not appear 
to affect matters very much as the exhaust port has | 
an appreciable lead over the inlet, and the pressure 
in the eylinder is dropping very rapidly. Until the 
piston reaches the bottom of its stroke the diagram 
shows that the pressure in the crankcase is higher than 
that in the cylinder and $0 air will flow from crankease 
to cylinder. After bottom dead centre, the piston 
commences to move, upwards, so for half the period of 
opening of the inlet ports there is a tendency for air 
to flow back from the cylinder to the crankcase. It 
will be readily appreciated, that if the pressure in the 
exhaust system or cylinder is much above atmospheric 
during any part of this period, gas will tend to flow 
from the cylinder back to the crankcase, and the volu- 
metric efficiency of the engine may be extremely low. 
The diagram explains why such pains have always 
been taken in the past te remove all cause for restriction 
of the flow of exhaust gases from the cylinder. 

In investigating the effect of the exhaust system | 
there are four possible arrangements to be taken into 
account ;— 

(a) A plain pipe of length L and diameter d directly 
on the cylinder. This arrangement is not commercially 
possible, as the noise produced is excessive, but it is 
of interest from the point of view of experimental work. 

(b) A silencer or expansion chamber of volume V 
bolted directly on to the engine cylinder and a pipe 
of length L conducting exhaust gases to atmosphere. 

(c) A pipe of length L, bolted on to the cylinder 
and passing to a silencer of volume V, The exhaust 


* Paper read before the Institution of Mechanical 
(Internal-Combustion 


Engineers Engine Group), on 





Friday, March 25. 


Abridged. 





passes from this silencer to atmosphere by a second 
pipe of length L,. 

(d) A plain pipe with am absorption type of silencer 
on the end, but with no expansion chamber in the 
system. 

Both (5) and (c) are forms commonly met with in 
commercial installations. Throughout the paper the 
pipe connected directly to the cylinder will be called 
the primary pipe L,, while the second pipe (from expan- 
sion chamber to atmosphere) will be called the secondary 
pipe L;. 

Most of the tests to be described were carried out 
on small crankcase-scavenged engines of three sizes :— 
(1) Bore, 4} in.; stroke, 6} in.; speed,.650 r.p.m. to 
800 r.p.m.; output, 8 h.p. to 10 h.p. (2) Bore, 4 in. ; 
stroke, 5} in. ; speed, 750 r.p.m. to 900 r.p.m. ; output, 
5 brake horse-power to 6 brake horse-power. (3) Bore, 
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b. Ly, 7-1 ft.; V, 0-422 cub. ft. + Lg. 


Fig.9. “BAD'POINT AT VARIOUS LOADS 
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Half Load 
es 3 we ern” * 
2 aia Length of Secondary Pipe.L, ...Ft. i 

Engine type (3); 700 r.p.m. 

34 in.; stroke, 44 in.; speed, 700 r.p.m. to 1,000 
r.p.m.; output, 3° brake horse-power to 5 brake 


horse-power. Thé same éngines were not used through- 
out the course of the investigations, and for this 
reason there are slight discrepancies in some of the 
results. The first series of tests was carried out on 
engines of types (1) and (2).. The expansion box, 
normally fitted immediately outside the exhaust ports, 
was replaced by a length of straight pipe. Fuel 
consumption “loops” were taken with different 
lengths of pipe and it was found that the engine was 
very sensitive to any variation in the pipe length. 
Fig. 4 gives typical results for an engine of type (2), 
running at 750 r.p.m., the two cases being a “ good ” 
length and a “‘ bad” length; the difference in engine 
performance is remarkable. With a pipe 13 ft. long, 
the engine would not carry its rated load for any length 
of time ;_the exhaust was dirty at all loads; and the 
symptoms indicated a shortage of air. A length of 
7 ft. gave the best performance ; the exhaust was clean, 
and the engine would carry a considerable overload 
without any difficulty. It was assumed at first that 
so long as a correct length of pipe was fitted to the 
engine cylinder, and an expansion chamber fitted to the 
outer end of this pipe, the length of the secondary 
pipe L, was immaterial, and could be made to fit 
the requirements of any particular installation. 
Further tests showed the fallacy of this idea, and, as a 
result, a further extensive series of tests had to be 
carried out in order to determine exactly what should 
be the most favourable conditions to obtain satisfactory 
engine performance. Fig. 5 shows four series of tests. 
In each case the primary pipe length L, was such that 





with this length of pipe alone the engine performance 





would be satisfactory and the engine would maintain 
its rated load indefinitely. The conditions for the 
curves a, b and c were an exhaust system of the type 
(c), the primary length of pipe being different in each 
case, while curve d was run with the expansion box as 
close as possible to the cylinder, as in (b), where L, = 0. 
The curves show the variation of fuel consumption 
at the rated load, plotted against the length of the 
secondary pipe L,. Each of the four curves is similar 
in that at some length of L,, over the range investi- 
gated, the engine will not carry its rated load, although 
Ly may be a length which by itself results in a very 
good performance. For example, in the case of curve ¢, 
the length of L, is such that with this pipe alone a 
marked improvement is obtained, as shown in Fig. 4 ; 
and yet when an expansion chamber and a length of 
L, of 11 ft. is added, the engine performance falls 


Fig. 5. 
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(6335.c) 
Engine type (2); speed, 750 r.p.m. ; 
capacity of box, 0-422 cub. ft. 


pipe bore, 24 in. ; 


a. Lp 11-6 ft. box Ls 
b, Lp 8-6 .,, »» »» 
c. Lp 7°] os 
d, Ly 0 > 


Fig.8. INFLUENCE OF DIAMETER OF L, 
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Length of Secondary Pipe,,...Ft. 
‘ENGINEERIN 


(os35.r) . 
Engine type (2); speed, 750 r.p.m. 


Lp, 7:1 ft. ; V, 0/972 cub. ft. 5, Ly, 3 in, diameter. 
Ly, 7-1 ft. ; V, 0-972 cub. ft. ; Lg, 24 in. diameter. 


away so much that the rated output of 5 h.p. cannot 
be obtained. It may be noted that as Ly is increased, 
so the “* bad.”’ point occurs with a shorter length of Ly. 

It would have been somewhat laborious to have 
taken a complete fuel-eonsumption loop for every 
increase, and, even if this had been done, it is not possible 
to obtain any definite point on each loop for the purpose 
of comparison. It was therefore decided to obtain 
readings of the volumetric efficiency under conditions 
of varying lengths of L,. The results are given in 
Fig. 6, the conditions being ‘identical with those of 
curve c in Fig. 5. The two curves show a very marked 
similarity ; in fact, they are almost identical. As a 
rule, the value of the volumetric efficiency of a ported 
two-cycle engine is not a reliable guide to engine 
performance, for it gives no information as to the 
amount of air retained in the ‘cylinder during the 
working cycle. A certain proportion of the air pumped 
through the crankcase will go straight through the 
working cylinder and out through the exhaust ports, 
and is therefore not available for combustion. As the 
curve in Fig. 6 is very similar to the curve of fuel 
consumption taken under similar conditions, it is 
probable that the ratio of air retained in the working 
cylinder during each cycle to the air delivered by the 
scavenge pump, is approximately constant. It would 
appear, therefore, that the variation in/engine pertor- 
mance is due to variation in*the volumetric efficiency 
caused by pressure changes in the exhaust pipe. The 
four curves in Fig. 5 seemed to suggest that the gas 
in the exhaust system, which consisted of pipes and 
expansion chamber, was oscillating as a single system, 
and that when its periodicity synchronised with the 
engine speed, some restriction to the flow of gas down 
the pipe was set up. Further investigations were then 
made to determine the effect of such variations as the 
capacity of the expansion chamber, and changes 
in the diameter of the exhaust pipe. Fig. 7 shows the 
effect of increasing the volume of the expansion 
chamber from @-422 cub. ft. to 0-972 cub. ft., while 
Fig. 8 shows the effect’ of increasing the diameter of 
L, from 24 in. to3in. The effect of both these changes 
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js that the “bad” point occurs with a shorter length | the critical. The result is that a pressure im pulse | 12 Ly N = 50 crankshaft :deg., pwhere L, + 7:1, ft., 
of Ly. jor “ puff” is formed, which travels down the pipe}; =” ‘ el 

All the above tests were carried out with a constant | at the speed of sound in the gas. This puff arrives N = 750 r.p.m.,and 02 1,260 fee per second. This 
load on the engine, corresponding to its rated load at | at the end of the primary pipe, and then passes jnto | value for the velocity of the wave eypreention ager 
that speed. As the load varies, so will the exhaust|the expansion chamber. It is reflected from the | exhaust system is an average for a large number of 
temperature vary, also the strength of the initial | open end of L, in a manner analogous to the reflection | readings and may be considered as mpenantetire - 

puff” of gas which passes down the pipe immediately | of a sound wave from the end of an open pipe, the | the exhaust systems of the a ~ engines —_ er 
the ports open. The tests given in Fig. 9 were carried | reflection being negative in sign. The wave which | consideration. Naturally, it wi es to gig nt, 
mit in order to ascertain whether the “ bad” point | travels down the pipe is of far greater amplitude | depending on the temperature of the gases. us, it 


was the same at all loads. The three curves were each | 




































































taken at a constant load. The tests indicate that there | :a.10 TEST RESULTS 2 
is no appreciable change in the position of the “ bad ” | - Fig. a D om wepth oe 
point over the range of load, although the exhaust | | au \ | | | | | | fobs 
temperature may vary as much as 250 deg. F., due to | rene | | bh ob a i | } 4 | 1480 
the load alone, apart from variations due to poor | j | ‘ite \ Exhaust Tenperature | f 7} 
volumetric efficiency. = | | | j ‘a Dia € 3 { ify 440 

These results indicated quite clearly that for an & fie 8 A 1} | ] \ / \ | / tj 
engine of this type there is some arrangement of the | Pal ee | hal “J aia (et . 
. “wm whic’ be avoided if iafactorv | a —— i } I a “ = NOP, 
exhaust system which must avoided if satisfactory | owe+— | Fudd G + ~] /| 
engine performance is to be obtained. By the use of a | g j ss ae = 
formula, the system can be reduced to an equivalent | 44— = ; 

iula, 'y 2 can ] o-44 

length of plain pipe. Assuming the system (pipe, | \ 
expansion chamber, pipe) to be vibrating as one body, | : | | 

I ply & 7°] ae a a oa 20 L 


24 32 36 40 
ength of Secondary Pipe.L,...Ft. 


it can be shown that it is represented by : 
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where L, and L, have the meanings already assigned e 

to them; L, is the equivalent length of pipe of the | & ia 
whole system, V the capacity of the expansion box, 30-8 

and A the area of pipes L, and L,. This covers | 2° 


the exhaust system (c). When the expansion box | 
is bolted directly on to the cylinder, Ly 0: this | 
gives the conditions of (b). The formula then | 
becomes tan ) A Lie The formula can be | 
L, a \V 
applied to the various tests so far considered and the 
value of L, can be obtained for any particular exhaust Equivalent Length of Pipe,L,...Ft. 
system. Referring to Fig. 5, the equivalent length L, 
of the * bad” point for each condition was caleulated 
and found to be the same in each case. These figures | 
are given in. Table I, and it was concluded that for 
this particular engine the equivalent length of the | 


Taste L.—-Equivalent Length of * Bad” Point 





Lp ft Lg, ft L», ft 
Fig. 5a 11-6 a3 w-3 
Fin. 56 a6 0 iO-2 
Fig. Se 7:1 11 Ms 


Fig. 5d 0-6 14-5 51 





exhaust system must not be in the neighbourhood | 
of 50 ft. 

The next step was to find a method of predicting the | 
effect on any engine of any given equivalent length | 
of exhaust pipe, and so an attempt was made to find | 
what was happening in the pipe itself. It was con 
sidered that a major * bad” point would occur when | 
some fundamental vibration in the exhaust system | 
coincided with the engine speed, while minor “* bad ” | 
points would coincide with harmonics of the funda- es 
mental. The results shown in Fig. 10 were obtained | (6335.4. 
with the same exhaust system as in Fig. 5c, but the | 
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first curves give the variation of fuel consumption | 
equivalent length L,. The diagrams, which give a | . 
° eral -Crank Angle - 

ray indicator by placing a piece of tracing paper 

series were taken at a point in Ly, immediately outside 

taken ; for example, the first two diagrams were taken ; will vary throughout the cycle, and it will vary as the 
pated, a second major “ bad" point was reached. L_. the diagrams are not very helpful in showing what 

» . 


and exhaust temperature against L,. The second | Fig. 13. PRESSURE DIAGRAM & RATE OF 
record of the pressure variations in the exhaust pipe p | fp aenen as >| 
| | } i = 
over the end of the cathode tube. No attempt was 
the exhaust ports in the cylinder, while the lower | 
when the equivalent length of the exhaust system was | \ | grses progress down the exhaust pipe and cool down. 
This occurred when L, was 55 ft., giving an equivalent ‘happens throughout the remainder of the cycle, and 
i | it is difficult to discern any definite wave motion. 
“ENGINEERING 








times the equivalent length of the first major “ bad ” 
point. : se can just be distinguished, though the point 
The first row .of diagrams ali show one definite | sa ne hich it onus is not we. consistent. One point. 
characteristic. Immediately after the exhaust ports | however, is made clear and that is, at a ‘ good ” point 
open there is a detinite kick, of about the same severity | Engine type (3): speed, 1,000 r.p.m. the whole of the diagram is at or below atmospheric 
im each case, while some 50 deg. later there is a kick | pressure, whereas at a “ bad ” point the whole diagram 
below the atmospheric line. When the exhaust ports , , . LF? os ¢ itive pressure throughout 
» diffe dealin vari than a sound wave; also it is not necessarily of the | is lifted up and shows a positive | . © 

open the pressure difference between the cylinder | same form, and so to avoid confusion it is termed a| the cycle. For example, when the equivalent length 
and the exhaust pipe is above the critical, so the exhaust | * ff.” The reflected puff which travels back u | of the system is 38 ft., the pressures throughout the 
gases flow out along the pipe at the velocity of sound| PUM. = Fe Fenies i wi ‘ f the original uff | eyele at both points in the exhaust pipe are shown to 
in the gas, until the pressure difference drops below | the pipe is a mirrored re ~.? apes: aby rmng Py be below atmospheric, whereas when L, is 57 ft., repre- 
_. | but is of reduced amplitude. Its arriv ck a e he pressures throughout the 


3 P Lp i i by the indicator ; | senting a “ bad” point, t t 
exhaust port end of L, is registered by the per mp Bom well above atmospheric, The wave motion 


set up in the exhaust system must be somewhat compli- 


teats were continued up to a length L, of 60 ft. The | Engine type (2); speed, 750 r.p.m. 
curves are the first ones replotted on the basis of the | PRESSURE VARIATION 
throughout the cyele, were obtained with a cathode. 

Ri 
made at this stage to record the scales. The top at ; 

r i SS 
diagrams were taken at a point in L, immediately | yo pommeemens Crank Angle 
outside the expansion box. The position of each F cette umm A (e335. x.) Tine 
diagram indicates the exhaust system in use when it was | — ' 
29 ft. The length of Ly, was increased until, as antici- Apart from the initial puff and its first reflection in 

| 2 
length of the system of 148 ft., or approximately three 
In the second row of diagrams the original pressure 


* Schmidt, T. ‘ Schwingungen in Auspuffleitungen : - 
von Verbrennungamoteren,” Z.V.D. /., vol. 79, page 27, thus the time taken to travel twice the length of Ly 
1935 |is given. In the case of the diagrams in Fig. 10, 
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cated. The original puff travels down Ly, and is|So far, however, no relationship between the wave 

reflected from the open end, while there may also be |)motion! with a plain pipe, and the wave motion in a 

a reflection from some point in the expansion chamber. combined system has been discovered. As an indica- 


The puff, greatly reduced in amplitude, then travels 
down L, and is again reflected from the open end. A 
number of tests were carried out on different engines, 
each having an exhaust system consisting of a com- 
bination of pipes and expansion chamber. Each 
engine showed similar characteristics and several of the 
results are tabulated in Table II. The figures refer 
to the conditions at which the first major ‘“ bad” 
point occurs, and the sixth column gives L,, the equiva- 
lent length of the particular exhaust system. 


Taswe Il.—Evhaust System Test Results. 
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| Volume of | Equivalent) Wave 








Engine | Speed,| Lp, | Ls, | Expansion | Length of | Period 
Type. |r.pm.| ff. | ft. Box V, | System L,,/12L,N/r, 
} | cub. ft. ft. deg. 
( ' 
1 650 | 8-75 | 12-1 0-972 54-1 | 885 
1 800 | 8-75 | 9-1 0-972 49-6 379 
2 | 750 8-6 | 10 | 0-422 | 50-2 | 357 
2 | WOT1 |] 62 0-972 | 48-8 348 
> | goolae | 9-6 0-422 | 438-5 373 
2 | 900 | 8-6 7-35| 0-422 42-5 365 
2 900 | 8-6 | 4 0-972 39-7 340 
3 | 700 | 0 | 21 0-196 53 | 354 


The last column gives the time taken, in crank angle 
degrees, for a wave or puff to travel twice the length 
of L,, #.e., to the open end and back again, the value 
of v in each case being taken as 1,260 ft. per second. 
It will be seen that this period of time is approximately 
360 deg., or one complete cycle. It is probable that 
more accurate observations of all the relevant details 
would result in temperature corrections, giving more 
accurate values for the velocity v, which would bring 
the figures in the last column closer together. The 
results, however, do show some consistency, and from 
them can be predicted the particular exhaust system 
which must be avoided with a crankcase-scavenged 
engine. 

The tests so far described have dealt either with 
comparatively short lengths of plain pipe connected 
directly to the cylinder, or combinations of pipes and 
an expansion box. In the first case the wave motion 
in the pipe affecting the scavenging process. is that which 
takes place during the period of port opening. In the 
second case, it is the wave motion in the pipe which 
affects the following cycle, or a synchronisation of 
wave motion and engine speed. All the tests have 
referred to single-cylinder engines, but some tests were 
also carried out on a twin-cylinder engine of type (1) 
exhausting into a common manifold. It was found 
that when a single plain pipe was fitted to the manifold 
the engine fart | in exactly the same manner as a 
single-cylinder engine. If, however, an expansion 
box and secondary pipe were added, the performance 
was not affected in any way by the length of the 
secondary pipe. This result bears out the observation 
made in the previous paragraph, for the puff from the 
second cylinder blows away any wave motion resulting 
from the puff from the first cylinder. There is also 
the case of a two-stroke ported engine where the 
scavenge air is supplied by a blower. It is found that 
an engine of this type shows the same characteristics 
as a crankcase-scavenged engine, but to a much smaller 
degree ; in fact, it is difficult to detect changes in the 
actual performance of the engine. The effect of the 
wave motion set up in the exhaust pipe can just be 
detected in the variation of the pressure of the scaven- 
ving air, the quantity of air supplied being kept con- 
stant. This is due to the fact that the scavenging 
air pressure is practically constant throughout the 
cyele, and is higher than the pressure in the cylinder 
during the whole of the port-opening period, unlike 
the crankcase-scavenged engine where the scavenge 
air pressure drops appreciably after the piston has 
passed its bottom centre position. 

The next investigations were made to find out 
whether the effect of a plain pipe was the same as the 
equivalent length of a combination of pipes and 
expansion box. With engine performance plotted 
against equivalent lengths of pipe for an engine of type 
(3) running at 1,000 r.p.m., with an exhaust system 
described by “Ly + box + Ly,” a “bad” point 
occurs with an equivalent length L, of 80 ft., and a 
second “ bad” point at 125 ft. A second series of 
tests was then carried out with the same engine, using 
\ plain pipe, the tests being continued to a pipe length 
of 135 ft. There does not appear to be any connection 
between the two series of tests. With short lengths 
of pipe the “ bad ” points come at frequent intervals, 
while as the length of pipe is increased the intervals 
are spread out to a greater extent. This appears to 


be due to the fact that when a long pipe is used, the 
initial exhaust puff dies down to a negligible amplitude 
hy the time it has reached the end of the pipe, and the 
eturn wave is a very low-pressure wave; in fact, the 
resulting wave is probably nearer to a pure sine wave. 





tion of the temperature gradient in the exhaust pipe, 
it was noticed that when a very long plain pipe was 
being used the end of the pipe was quite cold and there 
was a continuous trickle of water from it due to con- 
densation of the steam in the exhaust gas. 

A calibrating unit was made up for the cathode- 
ray indicator in order to determine the amplitude of 
the pressure waves, under constant load. The initial 
puff of exhaust gas ‘appears to have a constant maxi- 
mum of 3} Ib. square inch under all conditions, 
and varies but little with the different lengths of pipe. 
Fig. 13 shows a pressure diagram together with a 
diagram giving the rate of pressure variation obtained 
from the calibrating unit when the pressure above 
the disc was atmospheric. It is not easy to determine 
the atmospheric or base line on the actual pressure 
diagrams, but the diagrams of rate-of-pressure change 
do show where the pressure line crosses the atmospheric 
line. As the pressure above the dise of the calibrating 
unit is increased, the ‘ kicks ” of the diagram disappear 
when the pressure exceeds the maximum pressure 
of any one peak. The highest point of any pressure- 
time diagram is always at the first peak; and the 
kick in the second diagram just disappears at about 
3} lb. per square inch. The second diagram shows 
that the pressure in the exhaust pipe is above atmo- 
spheric during the whole of the port-opening period. 
Just as the exhaust port is closed the pressure drops 
below atmospheric for a short time, and later in the 
cycle it drops once more below atmospheric and remains 
there until the exhaust port opens again on the next 
cycle. In the course of this investigation many tests 
were carried out with the absorption type of silencer, 
using the exhaust system (d). It was found that, 
as far as engine performance was concerned, the silencer 
had exactly the same effect as an expansion chamber. 
By fitting such a silencer in place of an expansion box, 
and making use of the formula for finding the equivalent 
length of pipe, the equivalent capacity of an absorption 
silencer could be found. In practice, however, this 
type of silencer is invariably fitted on the end of the 
exhaust pipe, and so it has little effect on the wave 
motion in the exhaust pipe. 


to the self-induction engine,* which makes: use of the 
pressure variations in the exhaust pipe to scavenge the 
cylinder and pump in the fresh air charge, without 
the use of an auxiliary air pump. In Fig. 14 is shown 
a rood ae pressure variations in the exhaust pipe 
during port-o period, taken at a point 
immediately cade ae exhaust valve. The dotted 
lines show the individual puffs or waves from which the 
complete diagram is made up. The exhaust valve 
opens and the gas flows from cylinder to pipe. As the 
valve lift increases so the pressure in the pipe increases 
along the curve A B until a point is reached where the 
pressure on either side of the valve is approximately 
the same. During this period the pressure difference 
across the valve seat is above the critical pressure 
and the gas flows out at the velocity of sound. After 
the point B the gas expands along the curve BC, 
the pressure being only slightly below the pressure in 
the cylinder. In this way the pressure impulse of the 
puff A BC is formed, which travels down the exhaust 
pipe at the speed of sound. The dotted line DEF 
is the wave reflected from the step in the pipe, while 
the second dotted line HIJ is the reflection of the 
original wave from the open end of the pipe. The 
distance A D is the time taken for the wave to travel 
from the exhaust valve to the end of the first length 
of pipe and back, while the distance A H is the time 
taken to travel to the end of the second pipe and back 
again. The ratio of the amplitudes of the two reflected 
waves is proportional to the ratio of the diameters of 
the two pipes. If the increase in diameter is large then 
the first reflected wave is greater than the second. 
Conversely, as the diameter of the second length is 
reduced, it tends to increase the second reflected wave 
until, when there is no step at all, the only reflection 
comes from the outer end of the pipe. The second 
positive reflection from the step then follows, as shown, 
and causes a rise of pressure in the pipe. The final 
wave form is the sum of the individual waves, and in 
Fig. 14 the full-line diagram is that actually obtained 
with a cathode-ray type of indicator. The relation 
of the port timing to the diagram is also shown in 
Fig. 14, and it will be seen that the exhaust-port opening 
has an appreciable lead over the inlet opening, while 
both ports are closed at about the same time. The 
exhaust opens soon after the piston has passed the 
mid-stroke position, and naturally the gases pass into 
the exhaust pipe at a much higher temperature and 
pressure than with the normal two-stroke engine. 
This is shown on the cylinder pressure indicator 
diagram, where a larger slice of the toe of the diagram 
is cut off. The loss here is not very great, for the gases 








* See ENGINEERING, vol. exlii, page 677 (1936). 
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The paper would not be complete without a reference- 
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have already expanded from peak pressure down to 
about 60) lb. per square inch. It will be appreciated 
that the method of pumping the air charge into the 
cylinder is far more efficient than any hitherto employed 
on two-stroke engines. 








ROYAL METEOROLOGICAL 
SOCIETY. 


THE usual monthly meeting of the Society was held 
on Wednesday, March 16, in the Soeiety’s rooms, at 
49, Cromwell-road, South Kensington, Dr. B. A. Keen, 
F.R.S., the President, oceupying the chair. Mr. F. 
Entwistle, B.Sc., F.R.Met.S., Head of the Overseas 
Division of the Meteorological Office, Air Ministry, 
delivered the Symons Memorial Lecture on the subject 
of “ Atlantic Flight and its Bearings on Meteorology.” 
In the course of the lecture he said that the series of 
survey flights carried out across the North Atlantic 
last year by Messrs. Imperial Airways in conjunction 
with Messrs. Pan-American Airways, aroused consider- 
able public interest, largely owing to the fact that, 
although the flights were of an experimental character, 
the operations were effected with the smoothness and 
efficiency of a scheduled air service. The success of 
these flights was due, in very large measure, to the 
thorough preparations which preceded them and to the 
ground organisation, including radio and meteorological 
services, which was provided. On the first double 
flight, on the night of July 5-6, the times of departure 
of the two aircraft from Foynes and Botwood were 
adjusted, on the basis of meteorological forecasts, so 
that they should arrive at their respective destinations 
as nearly as possible at the same time. Actually, they 
arrived within 10 minutes of each other. The lecturer 
referred to preliminary investigations which were 
carried out by the Overseas Division of the Meteoro- 
logical Office in order to provide essential operational 
data before the flights commenced. The first investi- 
gation, commenced early in 1936, had as its object the 
determination of the maximum average head-wind 
component that would be experienced on an east to 
west track along the great-circle route between Ireland 
and Newfoundland. The results, which were based 
on an examination of data covering a period of 10 years, 
indicated that while the maximum wind speed likely to 
be encountered at any point was 95 m.p.h., the maxi- 
mum average speed over the whole route was 60 m.p.h. 
This average speed, however, occurred only once in ten 
years and the investigation showed that if, in the 
operation of a trans-Atlantic aircraft, an allowance 
were made for a maximum head wind on the east-west 
track of 40 m.p.h., there would be few occasions in any 
year when it was necessary to cancel the flight. 

A more comprehensive investigation followed, in 
which the times of flight of aircraft of different air 
speeds on alternative trans-Atlantic routes were com- 
pared. The results of this investigation confirmed those 
of the earlier research, besides producing additional 
valuable data. Later investigations were concerned 
with the meteorological conditions affecting the opera- 
tion of aircraft in Newfoundland, the variation of wind 
with altitude over the North Atlantic, and the frequency 
and minimum heights of low cloud. Reference was 
also made to the attachment, for one year from Novem- 
ber, 1936, of a technical officer of the Overseas Division 
of the Meteorological Office to the Manchester Port, a 
cargo ship operating between Manchester and Canada. 
During this period the meteorological officer completed 
eight round voyages, in the course of which he made 
regular pilot-balloon observations to determine the 
wind s and direction at different altitudes, con- 
structed daily weather charts from observations received 
by radio from Europe and North America, as well as 
from ships at sea, and studied in jetail the character- 
istics of the Atlantic disturbances through which the 
ship passed. 

Turning to the actual meteorological organisation 
brought into operation for the flights, the lecturer 
mentioned that the Meteorological Office, Air Ministry, 
operates the meteorological service at the Irish base 
at Foynes on behalf of the Government of Eire on an 
agency basis, while the Meteorological Service of Canada 
operates the service at Botwood on behalf of the New- 
foundland Government. The organisation involved the 
preparation of weather charts covering eastern North 
America, the Atlantic and western Europe, at intervals 
of six hours. Close co-operation was maintained by 
radio between the meteorological services at Foynes 
and Botwood, views being exchanged on the develop- 
ment of the meteorological situation. Before a flight 
commenced the Commander was supplied with a com- 
prehensive weather report, including a detailed forecast 
of the meteorological conditions likely to be experienced 
over different parts of the route, and a copy of the 
latest weather chart on which the forecast was based. 
This information was supplemented by later advices 
sent by radio to the aircraft in flight as new information 
became available. Approximately half-way across the 





Atlantic the control of the aircraft was transferred from 
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the hase of departure to the terminus, and the meteo 
rological station at the latter base then took over the 
supply of information for the remainder of the flight. 
A detailed description of the weather conditions ex 
perienced during the daylight flight of the Caledonia, 
August 15, was given. It was pointed out that 
although conditions were far from ideal along the route 
the Hight was completed without incident, and the 
Commander was kept fully informed as to the weather 
abead, landing at Botwood in perfect conditions, as 
forecast before he left Foynes 

Examples of the research which is being pursued on 
the meteorology of the North Atlantic were then given. 
One example included a discussion of the detailed 
vertical structure of a disturbance through which the 
Caledonia passed on August 20-21, and illustrated the 
value of combining information obtained from the log 
of the aircraft with the weather data normally avail 
able. The lecturer, in conclusion, explained how these 
investigations, which are essential to the supply of 
accurate meteorological information for trans-Atlantic 
flying. will benefit meteorological science generally and, 
in particular, the weather forecasting services of the 
countries of Western Europe, the greater part of the 
weather of these countries developing over, and moving 
from, the Atlantic. The development of long-distance 
air routes in various parts of the world, he said, was 
stimulating similar meteorological activity and was 
providing data for investigation on a seale hitherto un 
known 








PORTABLE POWER-DRIVEN 
APPLIANCES. 


THe provision of some form of easily movable power | light tubular frame by means of three shock-absorbing , is also available. 


unit for reducing the burden of manual labour has 
long been recognised as desirable. In the days when 
the steam engine alone was available, this object was 
only partly achieved, and then only with relatively 
heavy and cumbersome plant. In some respects the 
position was improved with the advent of the oil 





engine, but it was not really until the small petrol | 


that many desirable 
Recent years 


the scene 
possible. 


engine came 
applications 


upon 
became 


have | 


seen still further developments and have again widened | 


the field of application, some of these having been 
referred to from time to time in our columns. 

What may be regarded as the most advanced form is 
perhaps the Continental development providing for 
petrol engines small enough to be carried by a worker | 
on his back, and capable of being used with a variety 
of appliances for different classes of work. An interest- 
ing example of this form of portable plant is that 
manufactured by the Geneva firm of Messrs. Ateliers 
des Charmilles, 8.A.. and illustrated in Figs. | and 2, 
This form of appliance is being increasingly 
used for agricultural work. The engine is of the two- 
stroke type with a evlinder 55 mm. in diameter by 
35-mm. stroke, and developing | h.p. at 3,000 r.p.m. | 
when running on petrol. The compression ratio is | : 7. 
The crankcase is in one piece, owing to the necessity | 
for avoiding any possible leakage at this point. The | 
carburettor is of the floatless type, and the equipment 
includes magneto ignition on the flywheel system, with | 
a governor cutting out at 3,200 r.p.m. 

The sparking plug is of the standard car type, and | 


above 
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springs, the frame being carried on the shoulders of | 
the user in the same manner as a knapsack. Any | 
vibration not entirely absorbed by the spring mounting | 
is further deadened by thick felt bands placed under 
the shoulder straps. The weight of the outfit, which 
is only 29 1b., is mainly supported on the hips by means 
of the broad leather-lined support shown, The approxi- 
mate consumption of the engine is 0-8 pint per hour, 
and lubrication is provided by a 5 per cent. to 6 per 
cent. admixture of Gargoyle oil with the petrol supply. | 
Power is transmitted to the tool by means of a} 
flexible shaft provided with a bayonet connection per- 
mitting of the instantaneous application or removal of 


a tool. The flexible shaft is available in lengths of 
2 ft. 4 in., 6 ft. 7 in., or 9 ft. 10 in., according to the 
work for which the engine is intended. At present 


there are 24 different tools within the capacity of the 
engine, classified as standard attachments. and the 
number of these is being increased. Some of these are | 
shown in Figs. 3 to 8, on this and the opposite pages. 
Among the industrial tools adapted for use with | 
these power units are wire brushes for rust removal. | 


| percussion tools for rust and scale, grinding wheels of | 


various sizes up to 5} in. in diameter, buffs and polish- 
ing dises. Fig. 4 shows the use of a wire brush for | 
cleaning steelwork, the motor being temporarily sus- | 
pended from a support. Fig. 3 shows a portable drill | 
being used on metal ; another drill is supplied for wood. 
Diameters up to 49 in. can be drilled in cast iron, and 
up to 2} in. wood. In Fig. 5 two forms of saw are | 
illustrated ; one a circular saw capable of cutting to | 


the engine is air cooled by means of fan blades attached | a depth of 2 in. and the other a chain saw having a | 


to the flywheel. The engine itself is suspended on a 





maximum length of cut of 8 in. A mortising cutter 





4. 


Among the metal cutting tools are 
shears capable of cutting wrought-iron or steel up to 
a thickness of ,); in. at a speed of 13 ft. per minute. 

The agricultural implements are of various types. 
including a cultivator with revolving tines, shown in 
Fig. 6, working a maximum width of 6 in. and depth 
of soil of 6 in. Hedge cutters are of several forms, two 
of which are shown in Figs. 7 and 8. A rotary pump 
capable of delivering 800 gallons per hour against a 
total head of 50 ft. has also been developed. In this 
case the engine and frame are placed upon the ground. 
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AT 


INTERNATIONAL HEATING 
VENTILATING EXHIBITION 
NEW YORK. 

Tue extent to which the heating, ventilating and 
air-conditioning branches of engineering have been 
developed in the United States, compared with, say. 
Great Britain, is hardly to be wondered at when it is 
realised that the country from east to west extends 
for approximately one-sixth of the earth’s cireum 
ference at its mean latitude, and from north to south 
spans roughly 24 deg. of latitude. With two long 
seaboards, great mountain ranges, deserts, prairies anc 
forests within these limits, the climatic conditions are 
varied and extreme, and the amelioration of them 
early received attention, which has steadily increased 
to such a degree that the section relating to heating, 
ventilating and air conditioning, in the exhibition at 
New York, generally known as the “ National Power 
Show,” outgrew the space that could be conveni 
ently allotted to it. In 1930, then, the American 
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Society of Heating and Ventilating Engineers arranged 
an Exhibition at Philadelphia and, in alternate succeed- 
ing vears, at other large cities, the fifth of the series being 









held at the end of January of this year in the Grand 
| Central Palace, New York. This exhibition appears 
| to have been on a considerable scale, as there were some 
| 300 exhibitors and the attendance during the five 
days it was open numbered 44,300 visitors, though 
admission was, in general, by invitation or on a mem ber- 
ship badge of a recognised society. In this latter 
connection it should be noted that the holding of the 
exhibition was coincident with conferences of the 
Heating and Ventilating Engineers, the American 
Society of Refrigerating Engineers, and the National 
| Warm Air Heating and Air Conditioning Association, 
| the first-mentioned society discussing a number of 
papers at its meeting which was the 44th annual one. 
It is of interest to note that for the first time the 
presidency of this Society is this year held by a Canadian 
engineer, Mr. E. H, Gurney, of Toronto. The brief 
outline here given of the Exhibition and meetings will 
afford some indication of the directions in which the 
| several industries are moving in the United States. 

| Air-conditioning equipment bulked largely in the 
| Exhibition and the increase of the practice is reflected 
|in the growth of air conditioning in vehicles. At the 
| end of last year there were over 5,450 air-conditioned 
| passenger cars on the Class I railways of the United 
| States, owned by the various railways, and, in addi- 
| tion, the Pullman Company operated rather more 
| than 4,830 air-conditioned cars. These figures, con- 
| sidering the short time which has elapsed since the 
| first experimental car, are remarkable. The practica- 
bility of air conditioning for motor cars is being 
studied in both the research laboratories maintained 
by car manufacturers and in other laboratories. 
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Growth is also indicated by the fact that equipment 
sold by members of the Air Conditioning Manufacturers’ 
| Association during the first four months of 1937 
| showed an increase of 180 per cent. over the whole 
|sales for 1936. Hitherto, air-conditioning has been 
| largely looked upon as being more important in winter 
|than in summer, but there is apparently widespread 
| recognition of the fact that the atmospheric conditions 
| in the home, office and factory can properly be controlled 
all the year round, as the hot moist air of summer 
can be as trying as the cold dry air of winter. Most of 
the important new building construction, it is stated, 
is being planned for the installation of equipment 
operating throughout the year. In this connection, 
it is significant that one of the papers discussed is 
entitled “Summer Cooling Requirements of 
Workers in an Air-conditioned Office.” This is the joint 
production of Mr. A. B. Newton, Mr. F. C, Houghten, 
Mr. C. Gutberlet, and Mr. R. W. Qualley, and records 
the results of an elaborate research. The conclusion 
reached is that the indoor summer temperature should 
be somewhat higher than the winter one, to avoid 
shock in entering an over-cool'room. This finding 
conduces to economy in provision for cooling. The 
optimum effective temperature for winter heating 
and cooling is given as 66 deg. F., and the suggested 
continuous summer condition in the Minneapolis area 
is 72 deg. F. effective temperature. Of the exhibits 
more specifically concerned with all-seasonal air- 
conditioning, Messrs. Viking Air Conditioning Corpora- 
tion (Circulator), Main and Centre Streets, Cleveland, 
Ohio, may be mentioned as showing a new three- 
speed apparatus for summer, autumn and _ winter 
operation, in which, in addition to its flexibility, 
provision is made to ensure a high degree of cleanliness 
by specially large filters and dust-proof construction, 
so that no leakage into or out of the apparatus can 
take place. The same firm showed portable air-con- 
ditioners of the so-called “ package ” type, for use in 
a single room. This type was also demonstrated by 
Messrs. Airtemps Incorporated, Cleveland, Ohio. 

A good deal of attention seems to have been paid to 
the distribution of conditioned air to ensure a homo- 
geneous state and the avoidance of draughts both in 
all the rooms of a building and in individual rooms, 
the experiments on distribution being carried out 
rather from the aspect of temperature than from that 
of humidity. A paper entitled * Study of Methods 
of Control and Types of Registers as Affecting Tem- 
perature Variations in the Research Residence,” by 
Mr. A. P. Kratz and Mr. 8. Konzo,. gave an account of 
some extensive experiments on a three-storey frame 
house occupied by four people, the heating being effected 
by a thermostatically-controlled oil-fired furnace 
and either a constant speed or a two-speed fan. The 
air supply to the rooms was from grilles near the floor 
level and the distribution was mapped out by means of 
anemometers and smoke. The method of contro! 
was of the “ on-and-off” type and it was found that 
the cyclic temperature variation was about three times 
as great in the first-storey rooms as in those of the 
second and third storeys. The two-speed fan gave a 
more continuous heat supply and the amount of dam- 
pering required on any given duct installation was 
found to be dependent on the method of fan operation 
used and was not the same for both continuous and 
intermittent operation of the fan. The temperature 
variation could be reduced to a large extent by the use 
of registers which deflected the incoming air towards 
the floor, the more usual perforated grille causing an 
air flow towards the ceiling. The advantages of 
deflecting air registers were attested in another paper 
entitled “ Air Distribution from Side Wall Outlets.’’ by 
Mr. D. W. Nelson and Mr. D. J. Stewart, though this 
paper was concerned with the distribution of cooled air 
in summer. Though establishing the fact that plain 
side wall openings were unsatisfactory, the authors 
submitted that authoritative criteria of comfortable 
air-conditioning requirements were called for, including 
a relation between the three factors of room temperature, 
air velocity, and the difference between the room 
temperature and that of the moving air. 

Several firms had displays illustrating the distribution 
aspect, generally known as “ zone control,’ one such 
exhibit, by Messrs. Fox Furnace Company, Elyria, 
Ohio, showing a central air-conditioning unit with 
separate ducts and thermostatic controls to the several 
zones. One at least of the summer air-conditioning 
exhibits embodied diffusion equipment which simul- 
taneously supplies and extracts air, that is, mixes 
room ‘air with incoming air within the apparatus. 
This principle was also made use of in some high- 
velocity air-diffusion devices which, it was stated, 
would ensure the even distribution of any volume 
of air at any velocity without draught, and had an 
air-mixing effect whereby 35 per cent. of the room 
air was mixed with the incoming air. The exhibition 
was well provided with exhibits of automatic-cantrol 
apparatus, both for air-conditioning systems and for 
central-heating equipment only. A _ characteristic 
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feature seems to be the extent to which control is 








made more responsive to small changes of temperature 
and humidity, and more completely automatic, examples 
being provided by the instruments shown by Messrs. | 
Automatic Temperature Control, Incorporated, 101, | 
Park-avenue, New York. One of this firm’s thermostats 
provides automatic reduction and increase of heat 
supply when it is desired, for example, to shut down | 
partially at night and to start up again in the morning. 
An instrument which, though not strictly speaking 
sonnected with the subjects of the exhibition, was 
shown, and well exemplifies the qualities referred to 
above. This was a radio-meteorograph for exploring 
the stratosphere, and was developed by Messrs. 
Julien P. Friez and Sons, Incorporated, Baltimore, | 
Maryland, for the United States Government. It is 
suspended from a carrying balloon which is capable | 
of ascending to a height of 17 miles and automatically 
signals by wireless to an automatic recording instru- 
ment on the earth indications of the altitude in terms 
of barometric pressure, degree of humidity and 
temperature. A paper in the convention by Mr. | 
&. F. Nicoll and Mr. W. E. Zieber, entitled *‘ Controls | 
far Air Conditioning Large. Medium and Small 
Buildings,”’ gave an account of typical control systems. 

The scope of the exhibition in other directions may 
be thus briefly summarised, Boilers and furnaces | 
for central heating and other purposes were shown 
in great variety and with a number of different firing 
systems using gas, coke and coal, both hand and stoker 
fired, and oil. For the latter fuel a new burner of the 
combined pressure jet and rotary types was shown by 
Messrs. Swirling Heat Incorporated, 1753 N. Arlington 
Ridge-road, Arlington, Virginia. This is stated to 
give such complete atomisation that no refractory 
is needed in the furnace. Fans and blowers were 
well illustrated, considerable attention being paid to 
silent running and the control of discharge. Messrs. 
B. F. Sturtevant Company, Hyde Park, Boston, 
Massachusetts, showed, for example, a fan with a system 
of inlet-vane controls which enabled the performance 
to be varied while maintaining constant speed. Filters, 
washers, coolers, and condensers were exhibited, and 
two papers dealing with the latter subjects were read 
at the convention, viz., ‘Cooling Tower Equipment 
and its Relation to Water Conservation,” by Mr. 
S. IL. Rottmayer, and “ Application and Economy 
of Steam Jet Refrigeration to Air Conditioning,” by | 
Mr. A. R. Mumford and Mr. A. A. Markson. Both 
papers are, in the main, concerned with the problem 
of cooling for air-conditioning in situations where | 
water is scarce or expensive. Other sections of the | 
exhibition illustrated the insulation of air-conditioned 
buildings. and here again a pertinent paper was read 
at the convention, this being “Condensation Within | 
Walls.”” by Mr, F. B. Rowley, Mr. A. B. Algren, and 
Mr. ©. E. Land. The adoption of air conditioning 
has, in most cases, been accompanied by sealing windows 
and other orifices to prevent loss of heat through the 
leakage of warm air, with the result that, in cold situa 
tions, the moisture content of the internal air is built 
up and condensation, and sometimes even ice, may 
form on the inner walls. The paper describes experi 
ments to determine the effect of wall and ceiling 
insulation to minimise the trouble. A number of 
subsidiary appliances connected with air-conditioning 
systems were shown at the exhibition, including various 
forms of ducting. Insulated metal ducting is largely 
used, but it would appear from a paper by Mr. R. H. 
Heilman and Mr. R. A. MacArthur, on © Performance 
Tests of Asbestos Insulating Air Duct.”’ that ducts 
made wholly of asbestos possess considerable advan- | 
tages in the way of noise reduction, and the air velocities 
at present used can be greatly increased without undue 
The asbestos ducta, it is stated, have practically 
coefficient of friction as metal ducts 


noise. 
the same 





HEAT-RESISTING STEELS.* 
By Dr. W. H. Harriecp, F.R.S 


MB&TALLURGICAL progress during recent years has 
provided very interesting and useful alloy steels, 
capable not only of resisting scaling effects due to high 
temperatures, but also of sumaining usefully high 
stresses at enhanced temperatures. It would hardly 
be expected that the steela which have the greatest 
resistance to oxidation would also have the greatest | 
strength at high temperatures and any study of the 
subject demands attention to both of these factors. | 
It is proposed to illustrate the present industrial | 
position. as regards the practice of employing such 





| from petrols or oils. Steels 


fare No. Il (V.), No. 7 (H.R.), No 
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surface prevents corrosion. 
have to be encountered, the tensile test gives little 


When high temperatures | bars and castings and possibly forgings. 
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Tubes. 
| whether solid drawn or welded, are not available in 


indication of the stresses the steel will withstand, since |} this quality. As regards mechanical strength at 


temperatures much above 300 deg. C. produce, in 
different steels in varying degree, a condition of the 
material in which stresses of a relatively low order will 


cause deformation with time, i.e., the creep phenomenon | 


must be taken into consideration. 

I. Typical Applications of Heat-Resisting Steels.—At 
the outset, one may usefully give an indication of the 
maximum range of temperature in which the particular 
steel or alloy can operate. These data are set out in 
Table Il. Although different compositions are shown 
as suitable for different ranges of temperature, they 


| must be selected according to the order of strength and 


other properties required. Steel No. | is mild steel, 
the properties of which were first thoroughly investi- 
gated. Curves showing the change in mechanical proper- 
ties of this normalised steel, up to a temperature of 
1,000 deg. C., are given in Fig. 1, on the opposite page. 
Steel No. 2 has an addition of molybdenum, which 


elevated temperatures, no special claim is made for 
this steel, so that it would not be used for parts having 
to withstand any appreciable stress at high tempera 
tures. As regards steels No. 7 (H.R.C.) and No. 8 
(1.4.W.), these materials, in the first place, retain 
perhaps the highest mechanical strength at elevate: 
temperatures of all the steels under consideration, an« 
would, therefore, come into consideration where resist - 
ance to oxidation, together with resistance to stress at 
high temperatures, is required. Moreover, these steels 
can be welded. They can be obtained as castings. 
forgings, sheet, wire and bars, but not in the form of 
solid-drawn tubes. In No. 10 (1.5), we have a steel 
with good oxidation resistance (somewhat superior 
even to No. 7 (H.R.C.) ), and one which is somewhat 
easier for manipulation in the cold, and has mechanical! 
strength at high temperatures not very greatly inferior 





to steel No. 7. Sheets in steel No. 10 are somewhat 


greatly increases its strength in the range up to about | easier to produce than in No. 7 and are easier to 


TABLE 1.—Composrrion or Streets Usep ror Time-Yretp Trsts. 
Ref . a Man- — Chro- on | Other Condition of 
No Symbol Carbon Silicon ganese. Nickel. mium. | tte. | Elements. Test Specimens.* 
Per cent Per cent Per cent. | Per cent. Per cent. Per cent. | Per cent. 
1 28/32 0-24 0-21 0-54 (0-15) Trace  — N. 870 deg. C. 
2 Mo. steel .. 0-28 0-22 0-53 (0-16) (0-11) Mo, 0-66 | A. 650 deg. C. 
; F.G : 0-29 0-30 0-28 (0-35) 13-04 _- O.H. 970 deg. ¢ 
T. 750 deg. C. 
4 S.L.V oe 0-40 3-88 0-53 (0-16) 8-19 - | O.H. 950 deg. ( 
T. 750 deg. C 
5 F.D.P ‘ 0-14 0-64 0-32 8-0 17-36 0-68 Ti, 0-56 | A.C. 1,050 deg. « 
6 | FV. : 0-49 0-74 0-51 14-15 12-93 4-0 — A.C. 950 deg. ( 
7 H.RAC, 0-23 1-65 0-41 11-85 23-20 2-98 | A.C. 1,050 deg. ¢ 
8 L4w. ‘ 0-35 1-69 0-65 7:22 19-10 3-96 - A.C. 1,050 deg. ( 
” a ws ‘ 0-41 1-48 1-33 27-69 15-70 4-07 - A.C. 1,050 deg. ¢ 
10 L5 0-12 1-50 0-33 21-07 24-63 - A.C, 1,050 deg. ( 
11 Vv. 0-20 0-58 0-43 - 33-52 A.C. 1,000 deg. ( 
T. 700 deg. C 
12 Vik. es 0-07 0-44 1-42 63-20 12-52 - — A.C. 1,050 deg. ( 
13 80/13 ¥. 0-07 0-27 0-21 78-55 13 A.C. 1,050 deg. ‘ 
14 80/20 j 0-09 0-65 1-24 77-65 18-72 - A.C. 1,050 deg. ( 
° N, normalised ; A.“ annealed ; O.H. oil hardened ; T. tempered ; and A.C. = air-cooled. 


550 deg. C. Steels Nos. 3, 4 and 6 are used essentially 
for exhaust valves in motor-car, aero and Diesel 
engines, t.e., in contact with products of combustion 
os. 4 and 6 will stand 
higher temperatures (as regards oxidation resistance) 
than No. 3. The main feature of the difference between 
steels Nos. 4 and 6 is that the latter retains higher 
mechanical strength at elevated temperatures than 
the former, and is therefore used for more onerous 
conditions of stress. Steel No. 3, particularly when low 
in carbon, is useful for purposes where sheet or plate 


Taste Il 
Steel No Ded. ( Deg. F 
; ‘ - we 34 700-750 
4 oé a _ : 900 
0 e* ee 800 
t ; 950-1 ,000 


1,050-1,100 
1,100-1,150 


7, Sand 9 


1, 11. 12, 13 and 14 





manipulate in the cold. Solid-drawn tubes may be 
obtained in steel No. 10. Generally speaking, therefore. 
for use at temperatures between 800 deg. and 1.150) 
deg. C., steel No. 10 is mostly used if the plant in 
question necessitates the use of sheet material or solic- 
drawn tubes. Turning now to No. 12 (Vik.), this alloy 
possesses good resistance to oxidation, together with 
good strength at high temperatures, but generally) 
speaking it is supplied mostly in the form of castings 
for heat-treatment and case-hardening pots. 

Having outlined the properties and characteristic~ 
of the various steels, it can be stated that the maximum 
service temperatures given apply in all cases in 
| which the atmosphere is the result of the combustion 
| of any normal fuel, whether coal, coke, town gas, oil 
or petrol. With the possible exception of the high 
hickel-chromium alloys Nos. 12, 13 and 14, none of 





these steels is appreciably affected by a high sulphir 
| content in the fuel. 

| The following are successful applications of thes 
| steels which may suggest further useful services. 
| Steels Nos. 7 and 8 have been used very successfully 


material or even wire is required to work at tempera- | for some time now in the form of castings, bars and 


tures not above 700-750 deg. C.. 
readily available in this quality. If the material has 
to be welded, however, it is not advisable to use this 


sheet and plate being | thick plate material for supporting the tubes in super- 


heaters in marine craft. The supports are working at 
a temperature of 850 deg. to 950 deg. C., in coal o1 





steel (owing to embrittlement near the welds) and in oil-fired boilers, and have to withstand considerable 


such a case, No. 5 F.D.P. steel should be em ployed, | stress at these temperatures. 


Castings in steel No. 7 


for which the working temperature can go up to} have been employed for carrier and conveyer bars in 


800 deg. C, without serious oxidation occurring. Not 
only can steel No. 5 F.D.P. be satisfactorily welded, 
but it can be obtained in practically any form, and, 





moreover, can be manipulated or fabricated by practi- | 


cally any of the methods used for ordinary steel, i.e., 
it can be riveted, pressed (hot or cold), bent and formed 
to shape, &c. 


furnaces used for the heat-treatment of steel sheets 
at a temperature of about 950 deg. C. Steels Nos. 7 
and 10 are used for soot-blower nozzles, while bars o! 
No. 7 steel have been used as skids in furnace bottoms 
employed for heating sheets for rolling, at 950 deg. to 
| 1,050 deg. C. Furthermore, steels Nos. 7 and 10, in 


For use at temperatures above 800 deg. C. | the form of castings and rolled flat bars, are used for 


and up to, say, 1,150 deg. C., the steels for consideration | perrets or racks in furnaces for stove enamelling at 


8 (1.4.W.), and 
No. 10 (1.5). 


The choice of steel will depend upon (1) the maximum 


| working temperature; (2) the form in which the 


900 deg. to 950 deg. C. Pyrometer sheaths of No. 7 
steel (welded tube) and of No. 10 (solid-drawn tube) 
are in suecessful service in various types of furnaces 
at temperatures up to 1,050 deg. C. Steels Nos. 3. 


material is required and the manipulation to be carried |4 and 6 are all being used for motor-car, aero and 


out on the material; and (3) a consideration of the 


| 


Diesel-engine exhaust valves, Nos. 3 and 4 being mostly 


question of strength required at the elevated tempera- | for motor-car engine valves, and No. 6 for aero-engine 
ture. The maximum service temperature of the steels | valves, whilst all three types have been used with 


has been given in Table IT. 


With regard to the form in | success in Diesel engines. . Se 
| which the material is required and the manipulation | been used for superheater tubes, working in products of 


Steel No. 5 F.D.P. has 


materials, by a selection of 14 compositions, includin . 
oh fi : 8) which has to be carried out upon it, the following | combustion from coal, while parts made from the 


mild steel, for the comparison of properties and charac- | 
teristics. The analyses of the materials chosen are | 
given in Table 1. When steel has to serve at, or little | 
above, atmospheric temperatures, its ability to sustain | 
stress may be deduced from an ordinary tensile test | 
and, as regards permanence, suitable protection of its | 


* Paper read before the Inatitute of Fuel, on Thursday, 
March 24, 1938 


Abridged, 


| sheet work which has to be bent to shape cold. 


points may serve as a rough guide : 


Steel No. 11 (V.) | same material have been used in 


low-tem perature 


is relatively brittle in the cold (although ductile when | carbonisation plant for temperatures of about 650 deg. 


hot), and therefore should not be used for parts subject | to 700 deg. C. , 
Also, being some-| for exhaust manifolds and heater pipes on certain 


| motor-cars and on aeroplanes. 


to shock at ordinary temperatures. 
what brittle, it is not specially suitable for plate and 
Further, 


it is not recommended for welding. These considera- 


tions, therefore, largely limit its applications to rolled | products of combustion on the outside of t 








Steel No. 5 F.D.P. is also being used 


Moreover, thin sheet 
of No. 5 F.D.P. steel has been employed for air heaters 


for the quick drying of enamel. In these stoves the 
n he units 


eee eee 
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heat the air inside them, this air being used for drying 
enamel on cycles, &c. 

Mechanical-stoker parts, parts for mechanical furnace 
chargers, furnace bolts and tie-bars, furnace doors and 
dampers, fans for hot gases, nozzles for pulverised 
fuels, and oil-burner nozzles, are all items where one 
or other of the various heat-resisting steels are used 
with advantage. Whilst electric heating cannot be 
considered under the category of fuel, it is of interest 
to note that large quantities of No. 5 F.D.P. steel 
solid-drawn tubes are being used as element sheaths in 
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| appreciation of the relative merits of the various heat- 
resisting steels, as well as providing a more critical 
test for new products. Before any test can be satis- 
factorily employed to assess the value of new products, 
it is obviously necessary to compare the results given 
by the test on existing materials over a range of 
temperatures with the behaviour of these materials in 
service. For this reason a long series of tests on the 
more usual heat-resisting ma- 
terials was conducted, consisting 


a given temperature, but responded differently to 
increasing temperature. With some steels a very large 
increase in scaling occurred over a small temperature 
range, the steel passing rapidly from useful to quite 
useless resistance, so making it possible to state a 
fairly definite ‘‘ breakdown ” temperature. With other 
materials, the slope of the time-oxidation curves 
increases only gradually with rise in temperature, 





Fig. 2. RELATIVE SCALING INDICES OF DIFFERENT STEELS 





of exposing the samples to high 
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even up to a point at which the oxidation is sufficiently 
great to make them useless as oxidation-resisting 
F materials, In the consideration of individual curves. 
Fia.3 due attention was given to the ehange of slope, i.c.. 
9 t a whether the curve approximated to a straight line, or 
9 Rk whether it was concave downwards or upwards. In 
Gas Air “ENGINEERING” this connection, it is, of course, always desirable that 
- the test should be for as long a period as possible, to 
ensure that important changes in the slope of the curves 
with time are not missed, but it was considered that the 
d use of more than seven cycles at each temperature was 
A pe 
e not necessary. 
In the application of steels to high-temperature 
b A work, the rate of scaling which can be tolerated is a 
a @ variable, depending upon the particular form in which 
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APPARATUS FOR TESTING 


~while solid-drawn No. 10 steel tubes are used in 
-electrically-heated tubular heaters for heat-treating 
wire at 1,050 deg. C. Finally, steels Nos. 10 and Il 
are being employed for boxes used in the nitriding 
process, since these two steels offer good resistance to 
nitriding on the inside and resistance to oxidation from 
the heating gases on the outside. 

II. Comparative Study of Resistance to Oxidation or 
Scaling.—The object of the tests carried out has been 
to obtain data permitting a more critical and complete 








OXIDATION AND SCALING. 


industrial atmosphere. The tests include a factor 
which is of considerable importance in practice, but 
is often largely omitted in laboratory test work, 
namely, the influence of repeated heating and cooling ; 
the specimens were cooled down to atmospheric tem- 
perature between each six-hour period of exposure to 
the scaling conditions at high temperatures, the full 
test normally consisting of seven complete cycles. 

As the tests proceeded, it became apparent that 
different steels not only scaled to different degrees at 





the steel is employed. For example, used in the form 
| of No. 18-gauge sheet, a loss corresponding to | mm. 
| thickness per annum* would obviously be a very 
| serious matter, whereas the same loss in the case ot 
| }-in. plate would probably be considered satisfactory 
| from the point of view of the life of the material. In 
many cases, of course, a quite considerable rate of loss 
must be tolerated, because, at the temperatures in 
question, it is impossible to obtain more resistant 
material having suitable mechanical properties. lt 
thus becomes impossible to fix with precision an uppe: 
| limit for the use of any particular steel. On the other 
| hand, it is possible, in a given case, to decide from 
the data furnished below which are the most suitable 
steels for use at the temperature in question, or whethe: 
there is likely to be any sufficient improvement to 
justify the use of a more highly alloyed steel. Natur- 
j ally, as already indicated, it is necessary to keep in 
|mind not only the loss in weight, but the changing 
| slope of the curve. For example, in some cases the 
| curves are concave downwards, oxidation having prac- 
| tically ceased, and in other cases concave upwards, the 
jrate of attack still increasing at the end of the seven 
| cycles. It is also, of course, necessary to keep in 
| mind that these tests relate only to one particular 
| atmosphere, but the results can probably be taken as 
typical of those which would be obtained in the com- 
| bustion products of most normal fuels. 

As a matter of interest, a few selected comparisons 
|can be made. Thus, for example, the resistance ot 
| steel No. 1 (mild steel) at 500 deg. C. was found to be 
| of about the same order as that of No. 3 at 800 deg. C., 
and of No. 5 at about 825 deg. C. No. 6 steel is likely 
to be a little superior to No. 5 in the useful range, 
while No. 5 steel is superior to No, 3 and does not 
begin to oxidise abe Tow. until in the neighbourhood 
of 900 deg. C. In practice, the upper limit for this 
material is generally considered to be from 800 deg, to 
850 deg. C., which is in satisfactory agreement with the 
present indication. Passing to the more resistant 
materials, steel No. 10 is a little superior to No, 7 at 
1,000 deg. C., and is definitely safer at 1,100 deg. C., 








* The composition of this oxide layer formed will 
obviously vary from steel to steel and with the tempera- 
ture, but taking the case of iron oxidising to FeO, as a 
very approximate indication, we find that a loss of metal 
corresponding to | mm. per annum corresponds to a gain 





in weight of approx. 0-25 mg. per square cm. per cycle. 
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in oe of the fact that the actual gains were very 
similar up to six cycles, 

between the two steels is very marked. 


At 1,200 deg. C. the difference 
Steel No. 9 is | 
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NOTES ON NEW BOOKS. 


Ix their endeavour to be truly encyclopedic, tech- 


| 


superior even to No. 10 at 1,000 deg. C.and 1,100 deg. C.; | nical handbooks frequently tend to say less and less 


at 1.200 deg. (> there is nothing to choose between |®bout more and more, and to grow, as one edition | 
them, but at this temperature the loss is probably | succeeds another, into rather bulky volumes, ill-suited | 
much too great for any practical use to be made of | *° withstand the hard usage which is their pre-destined | 
i | purpose. The subject of aeronautics covers so wide a | 


either. Steel No. 12 is rather similar to No. 10 or 
No. 9 (the 1,100 deg. C. curve was very uncertain for 
this steel owing to the flaking 
most resistant material is No. 
deg. C. to 1,100 deg. C., there is not a great deal to 
choose between the resistance of these three most 
resistant materials, namely, No. 9, No. 11 and No. 12. 
These various deductions are in line with the general 
impressions gained from actual experience and this 
method of testing can therefore be considered to have 
a sufficiently close relationship to practical conditions 
to provide useful results. In Fig. 2, on page 373, are 
portrayed the results obtained for a number of the 
steels and alloys under consideration after the seven 
cycles of heatings and. coolings, the figures of merit 


11, although, at 1,000 


being given in milligrammes of gain in weight per | tory, now contains representative aerofoil and other | 


square centimetre of surface. . It will be seen how 
clearly the merit of the different materials is brought 
out as regards resiatance to oxidation. The “ scaling 


index ” of steel No. 2 is of the same order as that of 


ordinary mild steel, while that of alloy No. 13 is | tion on stability, spinning, and the influences of wing | for 1937, which has just been issued,* is provisional. 


2 mg. per square centimetre at 1,200 deg. C., and that 
of allay No. 14, 3 mg. per sq. cm. at 1,200 deg. C. 
Apparatus and Gas Used. 
in the form of small cylinders, approximately 1} in. 
long by § in. diameter, having a 120-emery finish. To 
permit easy removal from the furnace, they are mounted 
on open-ended siliea boats, as indicated in Fig. 3, on 
page 373. This gives a diagrammatic representation 
of the apparatus employed ; a general view is given in 
Fig. 4, on the same page. The boats (4 and /) are so 
arranged that both samples attain the same tempera- 
ture, this being checked by temporarily placing an 
unsheathed thermocouple in contact with the speci- 
mens. The constancy of the temperature during test 
is measured by the sheathed thermocouple f?, which 
actually gives practically the same reading as that 
obtained with the unsheathed couple on the specimens. 
A voltage control is fitted to the power supply to the 
electrically-heated furnace to ensure satisfactory main- 
tenance of the temperature. The scaling gas is prepared 
by burning town gas with excess air. The actual 
amounts used are 3 cub. ft. of gas and 18 cub. ft. of 
air per hour. The amount of air used gives something 
approaching 50 per cent. excess for the complete 
combustion of this gas. 
from a blower, and both gas and air are measured by 
flow meters a' and a*, Fig. 3, 
nd are then mixed in the Meker burner c, 
f which fits into the combustion chamber d. 
latter is fitted with a mica window e¢, and a 
plugged hole through which the gas is lighted. 
The products of combustion pass through a pre- 
heating furnace g before entering the actual scaling 
furnace m. This preheating furnace is packed with 
small pieces of broken silica tubes A and is maintained 
at the test temperature, this being checked by the 
sheathed thermocouple f'. In the absence of the pre- 
heater, it was found that there ‘was a tendency for 


the top 
This 


small 


the specimen nearer the gas entry to suffer rather less | 


sealing than the second specimen, but with the pre- 
heater in position satisfactory check results are 
obtained, thus permitting duplicate tests to be carried 
out in a single furnace. As regards rate of flow, a test 
with stainless iron material at 900 deg. C. showed that 
increasing the gas to 8 cub. ft. per hour and the air 
in proportion gave no increase in scaling rate, and the 
normal rate of flow through the 2-in. diameter furnace 
tube can therefore be considered as having no important 
influence on the amount of scaling in these tests. 
Estimation of Scaling.-On removal from the furnace 


the test cylinders are immediately placed in silica | 


covered with small Pyrex glass beakers to 


dishes 
prevent loss of loose scale during cooling. After 


standing overnight, the specimen is weighed together | 


with any scale which has dropped off. Any further 
loose scale is then brushed off with a fairly stiff tooth 
brush and the specimen re-weighed, without the loose 
scale, in preparation for the next cycle. 
of seven cycles, the daily increases in weight are added 
together to give the scaling figure for the particular 
steel at the temperature of test. This figure represents 


the total gain in weight expressed as mg. per square | bad 
In certain cases, the rate of scaling has | strongly practical should not be available to workers | tendency is a slight increase in the number of first-class 


centimetre. 


been so excessive that the final figure has been caleu-| who are unacquainted with the German language. | season-ticket 


lated from the results of a four-day test. Actually, 
a full seven-day test in such cases would be leas accurate, 


on account of the considerable decrease in surface area | 


of the remaining steel. It has also been impossible to 


use the complete seven cycles in a few cases, because | slowly in comparison with the welding of iron and steel, | with shunting-engine hours, 35,289 against 24,000 ; 


of the development of scale having such a considerable 
tendency to flake that some loss inevitably occurred 
in the furnace during reheating. 

(To be continued.) 


The samples tested are | 


The air supply is obtained | 


6 being an overflow, | 


At the end | 





| scope as to offer no relief in this respect, and it has 


of the scale), and the | the additional difficulty, from the compilers’ and | 


| publisher's points of view, of developing so rapidly as 
to require almost continuous revision. Messrs. Sir 
Isaac Pitman and Sons, Limited, London, are therefore 
|greatly to be commended for publishing the third 
edition of their Handbook of Aeronautics as a very 
handy series of, separate volumes. superseding the 
previous edition after only three years. Even this 
short interval has called for drastic revision of the first 
| two parts now under notice, which are priced at 6s. net 
each. Part I, dealing with Aerodynamics and compiled 
by Ernest Relf, F.R.S., Superintendent of the Aero- 
dynamics Department at the National Physical Labora- 


data derived from recent compressed-air tunnel tests 
at high Reynolds numbers. New knowledge on skin 
friction and surface roughness effects is given the 
prominence it merits, while the latest available informa- 


taper and thickness, is presented in relation to medern 

jaeroplane design. Corresponding changes to meet 
structural and motive power developments have been 
made by Captain R. N. Liptrot, who deals, in Part II, 
with Performance, In addition to the obvious scope 
under this title, such matters as wing flaps, engine- 
cowlings, supercharging and the economics of speed and 
| flight are well covered, while sections on gliding and 
|rotary-wing aircraft are likely to be imereasingly 
appreciated. Both parts of the handbook are well 
arranged and indexed; and, with the authority of 
the Royal Aeronautical Society behind them, can be 
regarded as valuable contributions to the scientific 
design of aircraft. 


In the fight against corrosion of metals our know- 
ledge, or at least our accumulation of theoretical and 
practical details, increases with embarrassing rapidity. 
The extent to which it is expanding is exemplified by 
noting that the work of W. J. Muller on anodic phe- 
nomena has alone given birth to over 50 papers. 
Students and other newcomers to this field may well 
ask how they are to choose from the vast store. Five 
years ago there appeared in the series of Monographs 
on Applied Chemistry published by Messrs. Chapman 
and Hall, Limited, of London, a volume entitled 
Protective Films on Metals, by Dr. E. 8S. Hedges. A 
second edition at the price of 21s. net has now followed, 
seeking to catch up with progress in the intervening 
period. In writing such a textbook a high standard of 
attai t was ry if it was to take its place 
among the excellent monographs invaluable to the 
industrial chemist. That standard has been fully 
achieved. The new edition is no mere patch-up of 
the old, for additional matter added has been com- 
bined with much re-writing in the light of to-day’s 
theory. The reader is presented with a compre- 
| hensive survey of anodic oxidation ; details of structure 
of tin coatings and progress in the tinplate industries ; 
and references to applications of electron-diffraction 
analysis in the study of oxide films. After complete 
surveys of basic theory underlying corrosion and pro- 
tective films formed by exposure to the atmos 
a portion on which the author is qualified to write 
after his publications in the Journal of the Chemical 
| Society—there follow sections on anodic films, Coslettis- 
ing, Parkerising, ion of aluminium, magnesium, 
| zine and other metals. A full chapter on coating by 
hot dipping and one on electro-plating are followed 
| by diseussion of spraying metal films, of Sherardising, 
Calorising, &c. Mi. films are considered, 
and finally there is a brief account of paints, lacquers 
and enamels. The latter is added for com 
although it might almost have been left to a fuller 
| treatise, since an incomplete survey merely adds to the 
| cost of the volume. 





Last year the German Copper Institute in Berlin 
| published a small book on the welding of copper and 
| brass. Althongh German and British practice differ 
in that deoxidised copper is in general use in this 
‘country, it seemed a pity that a little treatise so 


|The Copper Development Association of Londan has 
|now met this deficiency by publishing an English 
ltext which closely follows the German version and 
| includes converted units. Copper welding has developed 


| 80 that a work so well illustrated will be invaluable. 
Under the title of German Copper and Brass Welding 
Practice, an outline is given of the treatment of German 
| copper, which, with its oxygen content of 0 -02 per cent. 
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to 0-10 per cent., is comparable to British tough pitch 

| copper. Starting from the basic principles of welding, 
| with a table summarising types of joints, the prepara- 
, tion of seams for welding, the maintenance of gap, 
characteristics of the welding flame, and types of weld- 
ing rods and fluxes are dealt with. Precautions in the 
use of backing plates and to avoid risk of strain fissures 
are stated in a simple manner, while sections on the 
| treatment of copper welds, on examples of welded work. 
including a hopper head, a manifold, a calorifier and 
| an autoclave, all furnish proof that the book is intended 
| for and will serve the practical man. It is assumed that 
the user is familiar with general operation and equip- 
ment, so. that instructions are brief., An equally 
explicit section on electric welding is concise since gas 
| welding still holds the field. Brass welding occupies 
| but a small space, since welding is much facilitated 
| by greater fluidity and smaller stresses developed. 
| Even in such a short space of 50 pages, the welding 
processes, after-treatment and many examples of 
possibilities of application are surveyed in a way to 
furnish an extremely useful book, 











|THE BRITISH RAILWAY RETURNS. 


“ Tue Return Relating to Railways of Great Britain.” 


inasmuch as the figures for some of the smaller com- 
panies have been estimated. As, however, thos 
for the four main line systems are complete, any effect 
this would have on the total figures must be. for 
practical purposes, negligible. The present statement 
does not cover the railways of the London Passenger 
Transport Board, the Metropolitan Surplus Lands 
Committee, or the Manchester Ship Canal. 

It is satisfactory to note that the figures generally 

| show an improvement on those of the previous year. 
| though it should not be forgotten that the net receipts 
| are still a long way below the 1929 level. The total 
net revenue for the year is 38,700,0001., compared with 
36,527,0001. a year ago, and represents a return on 
capital of 3-43 per cent. against 3-26 per cent. On 
| railway working only, gross receipts are 171,400,000/. 
and expenditure 136,100,000/., giving an operatinz 
ratio of 79-4 per cent., whereas in 1936 the figur: 
was 79-62 per cent. It is worth mentioning here 
that the parallel figures in 1913 were 124,750.000/. 
and 78,803,000/. 

Receipts from other sources than railway working 
do not much affect the figures of the main line com- 
panies, with the exception of the Southern Railway. 
where they amount to over 13 per cent. of the whole. 
and accounted, in 1937, for an unexpectedly high 
dividend. For the other three lines, only the Great 
Western proportion reaches as much as 2 per cent.. 
while the London and North Eastern is less than 
1 per cent. The three-quarters of a million pounds 
net which the Southern earned in this way, is, of course. 
mainly derived from steamboats and docks, and the 
former earnings trebled themselves during the year, 
thanks to improved Continental traffic, which is. 
however, unfortunately, very susceptible to any 
disturbance in political conditions. It is very satis- 
factory to find a substantial rise in the receipts from 
Great Western docks, mainly situated in South Wales. 
which have increased from 46,0001. in 1935 to 342,000/. 
in 1937. Earnings from hotels and catering show a 
drop. Expenditure under railway working has risen 
by five and a-half millions, an increase occurring under 
each of the main heads. 

Turning to the statistical side, the miles of line open 
to traffic continue to fall slowly, though the reduction 
during the year was only 40 miles, leaving the total at 
20,081. There is also a further reduction in the number 
of locomotives from 20,016 to 19,881, though the 
Great Western stock has actually imcreased by 45 
engines. In this connection it is worth mentioning 
that electric multiple-unit trains and motor coaches 
come under coaching vehicles, so that the improvement 
in engine user which has actually oceurred is not quite 
so good as would appear from the quoted. 
Train mileage has risen from 415 to 423 millions. of 
which, in each case, almost exactly two thirds represents 
passenger traffic, but whereas coaching stock has slightly 
decreased, goods behicles have increased from 635.46 
to 656,849. The improved earnings are derived from 
both passengers and freight, the average receipt pe 
passenger and per ton of freight carried being virtually 
}unaltered. A noteworthy change from _ previous 








holders, but a marked reduction in 
earnings from live-stock has brought down receipts 
by 83,0001., 1,400,000 fewer animals being conveyed. 
That the problem of keeping down shunting work 


grows no easier is clear from the comparison of train 





| average goods train and wagon loads are very slightly 
| up at 131-02 tons and 5-65 tons, respectively. 


| * HM. Stationery Office. Price 6d. net. 
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THE LINCOLN VEHICULAR TUNNEL, 
NEW YORK. 


UnTIL some ten years ago the island of Manhattan, 
New York, suffered greatly from the fact that it 
had no connection for road traffic, except by ferry, 
with the New Jersey shore of New York harbour. 
With Brooklyn and other districts on the east 
much better facilities were available, various well- 
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| of traffic requirements and the possible means of 
coping with them. On the west, the next step was 
the construction of the George Washington Bridge, 
opened for traffic in 1931, giving Manhattan two 
road connections with New Jersey, one down-town 
and one well up-town. These two, though helpful, 
left a very large mid-town section unprovided for, 
and as a next step it was therefore decided to provide 








facilities for this important business zone. 





Fie. 11. 





Fie. 10. 


known bridges making communication on this side 
a matter of little difficulty, except for increasing 
congestion as years passed. On the west the ferry 
traffic expanded to great dimensions in course of 
time, but even so, the immense growth in the use 
of motor vehicles made it impossible to cope with 
the traffic with such means. A careful study of the 
situation, many years ago, and of the anticipated 
developments resulted in the construction of the 
Holland Tunnels, opened in 1927, and their imme- 
diate success resulted in the further careful survey 


Srut, Entertnc THroveH SHretp, Berne Cur Orr. 


A diagram drawn to indicate the growth of 
traffic across the Hudson River shows that the 
opening of the Holland Tunnels gave an immense 
impetus to this movement, and that the opening of 
the George Washington Bridge resulted in another 
marked increase, though it robbed the Holland 
Tunnels of part of their traffic. The latter was only 
natural since some of the up-town traffic would find 
the bridge more convenient than the tunnels, on 
the former being opened, while this event also 
coincided with the depression, so that for this reason 





| normal growth suffered something of a check: 


Nevertheless, the total traffic has continued to 
expand almost without serious interruption, and 
the most recent figures show forecasts to have been 
very close to the actual developments, so that 
the authorities may be regarded as having been 
completely warranted in taking the further steps, 
after the George Washington Bridge, of planning 
the mid-town crossing. It is interesting to note 





MeEcHANICAL Bout-TIGHTENBR IN Usk ON TUNNEL SEGMENTS. 


that on a typical day in 1932, on which a count was 
made, out of about 260,000 motor vehicles entering 
Manhattan, only 40,000 came from the west, while 
some 120,000 crossed the East River alone and 
220,000 the East River and Harlem River. This is 
taken to indicate the retarding effect of inadequate 
facilities on the west side, and to illustrate the need 
for more adequate provision. 

The new tunnel, which was officially dedicated on 
December 21 last, is not notable for any great 
departure from accepted practice. It is rather 
interesting for the way it has come into existence 
through a time of great financial difficulty and stress, 
while it is also so from the technical point of view 
owing to the fact that every advantage has been 
taken in the construction of the latest ideas and 
material available to the engineers, and from the 
very high standard of organisation of the con- 
structional work, resulting in economy and rapid 
execution. 

Tentative studies were made for a mid-town 
tunnel, both by the Holland Tunnel Commission, 
representing the two States of New York and New 
Jersey, and by the Port of New York Authority. 
Later it was decided that the Port of New York 
Authority should take over all such means of 
communication, and the Holland Tunnels were 
turned over to that body. In 1931, the Port 
Authority reported favourably on the mid-town 
tunnel project, and was given power to proceed with 
the scheme. Unfortunately, the economic situation 
developed in such a manner that it became impos- 
sible to finance the work by the usual sale of bonds, 
and the project was temporarily held up. 

In 1932, the Emergency Relief and Construction 
Act was passed by Congress, and under this Act the 
Federal Reconstruction Finance Corporation was 
brought into being to help to finance important 
projects of a self-liquidating nature, in the effort to 
ease the business and employment situation. Nego- 
tiations between the Port Authority and the 
Corporation were entered upon but not concluded, 
as the Corporation’s public works activities were 
before long transferred to the Federal Emergency 
Administration of Public Works, known as P.W.A. 
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During this time the Port Authority had been 
considering the feasibility of constructing one 
tunnel only and deferring the other, and plans for 
this being apparently workable, it concluded with 
P.W.A. an agreement for a loan of 37,500,000 dols., 
with the object of commencing operations on these 
lines. In some directions this procedure promised 
to add to the total cost ; on the other hand, heavy 
interest charges would be saved, some of the plant 
would be usable on both tubes, and there was the 
additional incentive of creating employment on a 
considerable scale without delay. 

As the situation improved the Port Authority 
found it again possible to sell bonds, and before 
long the proceeds enabled the P.W.A. advances to be 
paid off and the costs of the first part of the project 
to be covered in this way. At the same time, 
P.W.A. made a grant of almost 5,000,000 dols. for 
an extension of the undertaking on the New Jersey 
side in order to make good traffic connections with 
New Jersey State Highways Nos. 1 and 3, in the 
Hackensack meadows. The continued improvement 
in the economic situation made it possible for the 
Port Authority to go ahead with the financing of 
the second part of the scheme in 1936, and subse- 
quently the whole of the project was organised for 
completion in 1940. 

The line of the new tunnels, shown in the plan, 
Fig. 1, Plate XIX, is some three miles up-town of the 
Holland Tunnels and seven miles below the George 
Washington Bridge, as indicated in Fig. 9, page 375. 
This was considered to represent approximately the 
centre of gravity of the cross-river traffic within the 
Metropolitan area, the decision also being influenced 
by the fact that a tunnel under the East River at 
38th-Street was then contemplated, this being 
at the present time under construction. With this 
further connection a new traffic artery would be 
available from the Hackensack meadows, New 
Jersey, across Manhattan, into Queens. As a 


further facility a tunnel is proposed across Man- 
hattan, so that traffic for beyond the Hudson or 
East rivers need not interfere with street traffic. 





In the final planning of the tunnel terminal 
arrangements a great many matters had to be 
taken into account with which we need not now 
concern ourselves. At an early stage a decision 
had to be made between schemes involving centra- 
lised terminals, or decentralisation. While the 
former presented undoubtedly certain advantages, 
the latter, on the whole, proved more: attractive, 
owing to reduced interference with normal street 
traffic. At the Manhattan end, this aspect was 
given the closest attention, and the least inter- 
ference assured by making the tunnels debouch 
on to new streets, which would carry this traffic 
only. For this purpose, two new north-south 
avenues, shown in Fig. 1, were cut through blocks 
bounded by Ninth and Tenth Avenues and Tenth 
and Eleventh Avenues, extending from 34th to 
42nd Streets. The tunnels terminate in funnel- 
shaped ramps, expanding from the low-level tunnel 
mouth to the width of a whole block, at road level. 
The present, or south, tube of the pair, opens on 
to a north-south avenue between Ninth and Tenth 
Avenues. This new avenue carries no through up- 
and-down town traffic, and the second tube will be 
similarly served by a depressed plaza slightly to 
the west and north. Further, if the cross-town 
vehicular tunnel is built, it will be an easy matter 
to connect both these Lincoln Tunnels to it under- 
ground, providing in this way direct connection 
with the East River Tunnel. It is expected that 
when the latter is built, some 25 per cent. of the 
Lincoln tunnel traffic will pass on to Queens on 
the far side’of the East River. 

Another matter that had to be taken into account 
was the fact that the New York Central Railroad 
had in hand a large project on the west side of 
Manhattan, and known as the West Side improve- 
ment. This covered a large area in the neighbour- 
hood of 34th and 37th Streets, involving the accom- 
modation of its tracks below the surface, as indi- 
cated in Fig. 2c. The approach had to be carried 
under this, and interference with river piers and 
docks had to be avoided as much as possible 
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At the present moment, with the Southern tube 
only in use, the plaza provided for this has to serve 
for both entering and leaving traffic. When both 
tunnels are in service, one way traffic will be in 
force in each, and the southern tube will be used 
for eastwards traffic only, its plaza forming an 
exit; the northern plaza will then constiwte an 
entrance for the westwards traffic. 

Conditions on the New Jersey shore were comph- 
cated mainly by the fact that, about 1,000 ft. 
back from the shore line, the well-known Palisades 
extend north and south in the form of a rocky 
bluff 150 ft. or more in height. On the top of this 
is an area about a mile in width, occupied by Union 
City, beyond which the d falls away to the 
west down to the level of the Hackensack Meadows, 
through which run, north and south, two important 
New Jersey State highways, known as Routes 
Nos. 1 and 2. It was considered essential that any 
terminal on the New Jersey shore should serve 
both the low-lying foreshore with its piers, railroads, 
&c., as well as the Union City area, at the same time 
giving good access to the main routes beyond, 
and in order to work this difficult combination out 
with reasonable , the scheme depicted in 
Figs. 1, 2a and 2b, Plate XIX, was gradually 
evolved. This embraced in the first place a de- 
pressed plaza, the position of which is shown in 
Fig. 1, serving both tunnels, here close together, 
toll booths being furnished only at this end. From 
the wide mouth of this plaza, which is at ground 
level, and inside a gully in the bluff, traffic can 
pass to the foreshore area with its docks, &c., 
or by travelling round the loop shown, on a suitable 
gradient, will gradually climb up to the plateau 
level, up ramps and through rock cuttings in the 
Palisades. The route continues as a depressed 
roadway through the plateau, developing into a 
viaduct towards the west, making connection 
with the State highways mentioned. At the de- 
pressed length, ramps are provided, making connec- 
tion with marginaleast and weststreets in Union City. 

The length of the south tunnel now completed 
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is 8,215 ft. between portals. Of this distance, |on the east side of the harbour. A second shield 


5,920 ft. were driven in silt, or partly in silt and 
partly in rock, being lined with circular segments 
of the usual type. Cast-iron was employed for the 
length in silt only, and cast steel for the parts in 
rock and silt, as well as at certain other points of 
high stress. At each end beyond this there is a 
length of structural-steel lined tunnel. Some 7865 ft. 
are so dealt with on the New Jersey side and 450 ft. 
on the New York side. There are, in addition, 
240 ft. of cut-and-cover work on the New Jersey 
side, and 560 ft. of similar construction on the 
New York side. The tunnels, typical drawings of 
which are given in Figs. 12 and 13 on page 376, are 
31 ft. in outside diameter, giving a roadway width 
of 21 ft. 6 in., which is 1 ft. 6 in. more than is avail- 
able in the Holland Tunnels. This is expected to 
be a great advantage when one-way traffic is 
established, but, if anything, is even more so while 
the one tunnel is being used for traffic in both 
directions. For the main section in silt the con- 
ventional form of segmental ring was employed ; 
the rings were 30 in. wide, with 14-in. flanges. 
They were 1-in. thick. High-tensile steel 1}-in. 
bolts were used. Tie rods of 1j-in. high-tensile 
steel were run from side to side, at the roadway 
and ceiling levels at 5-ft. centres. 

The main under-river portion of the tunnel was 
driven by shield in the usual way, though a number 
of factors contributed to expeditious operation. 
Only one shield was used on this section, and this 
travelled 5,060 ft. in seven months, accomplishing 
as much at one time as 1,040 ft. in a month of 25 
working days. This is almost twice as fast as the 
best record on the Holland Tunnels. Lining pro- 
ceeded at an average rate of 40 ft. per day, the record 
shield advance for one day being 47} ft. The rapid 
pace maintained was due to a number of factors. 
In the first place, the shield was forced through 
the silt, merely pushing the latter for the most 
part out of the way, only 25 per cent. of the displaced 
material being admitted to the inside of the tunnel. 
The plans provided for allowing this to accumulate 
temporarily on the tunnel invert, to serve as 
ballast, as the tube was driven under compressed 
air, and otherwise would have had a tendency to 
lift. The pressures used were not high, as the 
nature of the silt made this unnecessary. Short 
shifts were worked with excellent results. 

Driving under water was commenced from the 
New Jersey side. The shield bulkhead had two 
square 2-ft. openings through which the silt cake 
was allowed to enter and, as shown in Fig. 10, 
it was cut off by wire in lengths as it was pressed 
through. The blocks were fed in each case on to an 
endless belt conveyor, which delivered to a plat- 
form, whence they were dumped on to the lengthen- 
ing pile below. The conveyors and platform 
formed part of a staging attached to and moving 
forward with the shield. On each side of the tunnel 
there was built a high-level track on which the 
tunnel segments were brought up on cars. Fastened 
to the segment flanges above each of these tracks 
was a telpher with a travelling hoist for handling 
the segments off the cars and delivering them to the 
erection arm behind the shield. The provision 
of the telpher is considered to have materially 
contributed to the speed of working, another valuable 
provision having been the mechanical bolt tightener, 
illustrated in Fig. 11, page 375. There were four 
of these operating on a ring fixed to the conveyor 
staging above mentioned. They were pivoted, and 
each was able to cover a large area, being worked 
round the ring guide by air motor. Each arm had 
a 5-in. piston with 5-ft. stroke, connected by 
chain to a sprocket driving direct a box spanner. 
In addition to speed of working, this device had the 
advantage of tightening all bolts up to a uniform 
pressure instead of it being necessary to follow 
over them twice with long-handled wrenches. 

It was mentioned that the lumps of silt were 
allowed to accumulate on the tube invert. After 
air pressure had been relieved this material was 
removed by electric shovel, ing into narrow- 
gauge wagons. The shovel was fitted with chain 
tracks, and as it moved forward men followed 
cleaning out the pockets of the segments. 

The New Jersey shield travelled from the venti- 
lation shaft on the west side to the ventilation shaft 





worked from the New York construction shaft to 
the ventilation shaft on the same side of the river, 
a relatively short distance only. This shield is 
shown in position in Fig. 7, Plate XIX. The 
first work undertaken was the sinking of the New 
Jersey ventilation shaft, and the construction 
of the shield. At the New York river ventilation 
shaft, a steel caisson, 53 ft. by 42 ft. 6 in., was sunk, 
after being fabricated and towed to the site. The 
ventilation building was built on the top of this 
caisson, which is shown being sunk in Fig. 14, page 
388. Control of the shield worked over from across 
the river was so accurate, that on reaching the caisson 
on the New York side, it is said to have been out of 
position vertically by only } in. and horizontally 
by less than } in. 

In the lining and finishing of the under-river 
tunnel, the same high degree of organisation made 
rapid progress possible. A central concrete plant 
was established at the New York construction 
shaft, and work was carried on from one end only. 
The lining was laid in sections, the invert being 
run ahead followed by the haunches and floor 
slab. The side walls were then poured, in different 
lifts, followed by the arch, finally, the ceiling being 
put in. The roadway is supported by 10-in. by 
25-4-lb. joists at 20-in. centres. 

In the two sections which are carried through 
rock, the usual segmental lining was not needed for 
strength purposes, the main requirement being 
watertightness. These lengths were driven under 
atmospheric pressure, and a light steel lining was 
employed, made of skin plates } in. thick, the sides 
being formed by flanging, the ends being of §-in. 
plates welded on. Each segment was 112-8 in. 
in outside length, and 60 in. wide, and two stiffeners 
ran circumferentially inside each, 15 in. from each 
edge. These stiffeners consisted of half 16-in. by 
64-lb. joists, the half web being welded to the 
circumferential plate. Watertightness was secured 
by the continuous field welding of all joints. Holes 
were left at frequent intervals for grouting. The 
segments were filled inside with concrete, mainly 
to provide a flush interior and to protect the steel 
from corrosion, 

In the cut-and-cover sections, steel bents were 
used at 5-ft, intervals ; these consisted of deep plate 
girders supported on H-section columns. According 
to position, the former ranged between 54 in. and 
66 in. in depth, while the columns ran between 14 in. 
by 142 lb. and 33 in. by 220 Ib. 

In the circular tunnel the space below the road- 
way is used as the fresh air duct, while that above 
the ceiling is used for drawing off the foul air. The 
same arrangement is employed for the cut-and-cover 
sections, the duct below the floor having a width of 
18 ft. 6 in. and greatest depth of 5 ft. 7 in., while 
the exhaust duct above the ceiling is carried below 
the plate girders and is 5 ft. high. At one point on 
the New York side, where the cover became shallow, 
the exhaust ventilation duct was removed from over- 
head to one side as shown in Figs. 15 to 19, page 388, 
a duct 4 ft. wide being provided, and the road width 
being somewhat curtailed to suit. 

In the matter of interior finish, the Lincoln tunnel 
marks several innovations. The paving is of 
de-aerated vitrified brick set on a }-in. bed of mastic 
cushion. The use of such brick, although common 
for surface work, is believed to be a novelty in 
tunnels. It results in a paving of great durability, 
good surface, shallow depth and one easy and cheap 
to repair. The traffic lanes are marked as shown in 
Fig. 5, Plate XIX, with two lines 8 in. apart, of 
white porcelain glaze half-bricks, painted lines having 
proved unsatisfactory. 

As ventilation is by means of air drawn from the 
atmosphere, extremes of temperature will be ex- 
perienced. At the same time, a lining capable of 
standing up to cleaning operations was essential. 
To meet the conditions, glazed terracotta facing has 
been employed on the road sides below the side walk, 
and from the latter to the ceiling, cream vitreous 
ceramic tile set in mortar. 

The most interesting feature of the interior finish 
is the ceiling which consists of stippled glass tile. 
Plain concrete was rejected on account of its 
tendency to accumulate coatings of dirt, while it 
was desired to avoid frequent repainting. Ordinary 





ceramic tile, it was felt, if set in mortar, might 
become detached and be a danger to traffic. The 
glass tiles developed are 6 in. square, grooved on the 
four . Each tile is held in a sheet brass grip, 
the edges of the gripper plate being turned down and 
inwards to clip into the grooves in the tile edges. 
A hole is punched in the centre of the gripper plate 
and the edges bent backwards to form a key into 
the concrete backing. These tiles were placed in 
an interesting manner. When the ceiling forms, 
shown in Fig. 3, Plate XIX, were in place, heavy 
paper glued on the upper side was first laid down. 
The tiles in their grips were next set correctly on 
the paper, being held in place by the glue. Grouting 
was then poured, so as to fill the joints and prevent 
movement of the tiles, after which the reinforcement 
was set, as shown in Fig. 4, and the concrete poured. 
When the forms were removed the paper was soaked 
and stripped and the tiling cleaned down. The 
interior effect is very good, as will be gathered from 
Fig. 5, Plate XIX, which shows the finished tunnel. 
Fig. 8 shows the New Jersey portal, where there is 
plenty of headroom, and Fig. 6 the New York 
portal at which the headroom is restricted. 

The construction under contract of the tunnel was 
carried out by the Port of New York Authority, 
Mr. O. H. Ammann, who is the Authority’s Director 
of Engineering, being responsible for all designing and 
other work. It is through the courtesy of Mr. Am- 
mann that we have been furnished with the drawings 
and other illustrations and data with the aid of 
which this article has been prepared. 


(Z'o be continued.) 








TEMPERATURE MAXIMA IN 
INTERMITTENT HEATING CYCLES. 


By G. F. Freeman, M.Sc. (Eng.), A.M.LE.E., 
A.M.I.Mech.E. 


It is well known that for moderate temperature 
excesses, such as are common in electrical apparatus, 
excluding heating equipment, heating and cooling 
curves, except for initial transients, are generally well 
represented by exponential functions, the assump- 
tions made being a constant rate of heat generation 
and a dissipation which is proportional to the tem- 
perature excess over the surroundings (Newton's 
Law). Thus, the temperature excess 6 at time 


t 
t from a cold start is given by 9 = 0, ( —6 r,), 
where 6, is the ultimate temperature excess, Ty 
the heating time constant, and e the base of the 
Napierian system of logarithms. Similarly, in cont 


ing from an initial temperature 6, 9 = 0,¢€ 7 
T, being the cooling time constant. For a homo- 
geneous isothermal body with natural cooling 
T, and T, are the same, but in a practical case 
they may differ materially. 
Consider now the series 
t t+a t+ 2a 
oo! i, Badia a ied &e., 

corresponding to successive points on an exponential 
curve separated by equal time intervals a. It is 
clear that the terms form a decreasing geometrical 


progression with ratio e ~T; it also follows that 
the differences of successive terms of the first series 
form a new geometrical progression with the same 
ratio. These properties can be used to great 
advantage both in determining algebraically the 
maxima in intermittent cycles and in estimating 
such maxima from early observations in a practical 
case. 

Suppose a body which would normally reach a 
temperature excess 0, with continuous loading to 
be subjected to cyclic heating at constant load for 
intervals t followed by unloaded cooling for 
intervals ¢;. These conditions are illustrated in 
Fig. 1, page 378, successive heating peaks being 
denoted by 6,, 0,, &c., rising ultimately to 6,,, and 
cooling valleys by &, 0, &., to 6%. It may 
readily be shown from the properties of geometrical 
progressions that 
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T, which determine the ex- 
tremes of temperature excess ultimately reached 
on this cycle. 

It may also be shown that @,, 0,, &., and 6, 6’, 
&c., are points on exponentials following the laws 


and that 0° = @,, ¢ 


t+ t 
o=0,\1—e~ F )and o = 6;, (1 e r) 
respectively, where T is a time constant lying 
TaTe (ty + &) 
trTe + teTp 


These are shown by dotted lines 


between T, and T, and given by T = 


and t = t + ¢,. 
in Fig. 1. 

Since @,,, (6@,,— 6), (86,, 6,), &c., are in 
geometrical progression by virtue of the constant 
time interval ¢, the maximum @,, may readily be 
forecast from three consecutive peaks. A graphical 
method suited to this purpose developed some years 
ago jointly by Dr. A. E. Clayton and the writer, 
and since used by many of their students at the 
Manchester College of Technology, is illustrated in 
Fig. 2. Let P,, P,, P, be three consecutive points 
on a rising exponential, separated by equal time 
intervals. Let Q, be a point with the ordinate of 
P, and the abscissa of P,, and Q,a point with the 
ordinate of P, and the abscissa of P,. Draw straight 
lines through P, P, and Q, Q,, which when produced 
intersect at R. Then the ordinate of R is the 
ultimate excess. The method, which is theoretically 
exact, can be justified quite simply from the 
properties of similar triangles. 

By way of illustration, a model was constructed 
comprising a helix of resistance wire closely sur- 
rounding the bulb of a mercury thermometer. The 
time constants, derived from continuous heating 
and cooling curves, not including the starting 
transients, were found to be T, = 3-65 min., 
T, = 4°9 min., and the ultimate excess 0, was 
74-5 deg. C., for a 2-5 watt loading. The duration 
of the transient (time lag) was, roughly, 30 seconds. 
The measure of agreement obtained with two different 
heating cycles between observed final excesses and 
values calculated by applying the expressions for 
6,, and @,, quoted in the text is shown in the 
accompanying Table. Experimental curves for the 
first heating cycle are reproduced in Fig. 3, the load- 
ing periods being indicated by vertical pillars. It will 
be noted that in spite of ignori 1g the very appreciable 
time lag, the agreement is cuite good. Applying 
the graphical construction of Fig. 2 to the first 
three peaks, the estimated final excess was within 
1 deg. C. of the observed value. 

In developing the expressions for @,, and 6,, it 
has been assumed that cyclic operation begins with 
acold start. This, however, is not essential ; neither 


is it necessary in applying the graphical construction 
to take the first three peaks. Provided only that 
the time intervals are equal, the construction applies 
to any three points on the envelope exponential. 
For example, if the initial excesses are above the 
ultimate values due to protracted preheating (the 
slopes of the intersecting lines will here be negative), 


MAXIMA 





_ APRIL 8, 1938. _ 


ENGINEERING. 


CYCLES. 


IN INTERMITTENT HEATING 








difficulty to select a well-balanced course of training, 
| for it was obviously necessary that the course should 
include a sound foundation in physics and chemistry, 
and should cover metallurgy in as broad a manner 
as possible. The tendency to concentrate unduly, 
at a too early stage, on any one branch of the 
| subject was very apt to lead to narrow-mindedness. 
The tasks of training were not primarily intended 
just to produce a few brilliant scientific workers ; 
such men would emerge from their innate abilities, 
or by seizing opportunities that came their way, 
even with a general educational course. Cambridge 
University had just established a Tripos examina- 
| tion in metall y, the first examination on which 
| would be held in June, 1938. Although Cambridge, 
ithanks to Heycock, Ewing, Rosenhain, G.I. 
| Taylor, Stockdale, and others, held a proud record 
for metallurgical research, it was somewhat sur- 
prising that the subject had only just been recog- 
nised as worthy of inclusion as a definite course of 
undergraduate study. With all the changes that 
were in progress in the scientific advance of metal- 
lurgy, it seemed highly desirable that the educational 
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(6285.C) 
or if the cycle is more complicated, including | 
perhaps stepped heating and cooling under partial 
loadings, the validity is unaffected. Algebraic forms 
for these cases may likewise be derived, although | curriculum should be overhauled at relatively 
naturally they are somewhat more involved. It is frequent intervals, and suggestions of help in this 
always well to remember, however, that in practice | .onnection from outside would be greatly appre- 
|ciated. In his opinion the provision on the Trust 
| Deed of 1872, by which Sir Josiah Mason laid the 





6, deg. C. 








é,. deg. C. 
‘ aot een __.. | foundations of the University of Birmingham, were 
n. 2. | ‘ i 
mi ' a ha Calc. | Obs. very salutary, for “he placed his trustees under the 
; a -_ ______| obligation to overhaul each Department every 
1 l e@.] ses | 36-5 | as-0 | 20-0 | seven years with a view to maintaining the teaching 
Z 3 6 | 46-1 | 24-7 | 97-6 | atthe highest level of scientific research.” 


45-6 | 46-1 
! ' ] 


From statistics prepared from Government 





the exponential form on which the whole is based 
can never be more than an approximation, the 
uncertainty of which increases with the complexity 
of the heat interchanges involved and the range of 
temperature excess. Consequently, it pays to 
extend the test period as far as possible, in order 
to reduce the probability of error in the final result. 


Reports by Mr. O. W. Roskill, it appeared that the 
metal industries employed five times as many 
workers, and had an output three and three-quarter 
| times that of the chemical industries. From reports 
of the Government University Grants Committee, 
however, it appeared that the total numbers of 
| Honours students in the Universities of the United 








| Kingdom were only about 4 per cent. of those in 
|chemistry. Many partial explanations of a 
‘startling disparity could be found, but it seeme 
THE INSTITUTE OF METALS. that pnsfiesynar Mir od must be that the chemical 
(Concluded from page 319.) industries had become scientifically-minded at an 
CONTINUING an account of the recent annual | earlier period, and toa much greater extent, then 
general meeting of the Institute of Metals, we|the metallurgical industries. Until recently, 
have now to deal with the final session which | good chemist or engineer could rapidly ry ay 
was held on the morning of Thursday, March 10. | self to become a competent metallurgist, t per! the 
The Chair was occupied by Dr. Desch. | was becoming much less easy on account OF ti 
. rapid growth of the specialised branches. How- 
TRAINING AND EMPLOYMENT OF METALLURGISTS. | eyer much statistical comparisons with other 
The whole of the session was devoted to a general | countries were discounted, in view of the different 
discussion on a contribution by Professor R. S.| structure and standards of school and university 
Hutton, entitled “The Training and Employment | education, observation and statistics showed that 
of Metallurgists.” This had formed the subject of | foreign industry was manned by a much larger 
a lecture, delivered on November 11, 1937, before | number of men who possessed an advanced 
the London Local Section of the Institute. In | educational training than was the case in our own 
repeating his address before the main body of the | country, and the moral appeared obvious. | 9 
Institute, Professor Hutton stated that it seemed | of the younger members of the audience might : 
to be a matter of great importance and great | asking themselves how it was that he had no 
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exposed to them the secret of securing some of the | lecturers, and what industry wanted was that heads 


higher posts in industrial or other employment. | of departments should visit the works. 


The answer to this question had, of course, often 


Sir Harold Carpenter, F.R.S., spoke of his thirty- 


been given, and it was that success depended much two years’ experience in training metallurgists. He 


more on individual character than on specialised 
training. 

Dr. Desch, in opening the discussion, said that, 
he thought, as one who had taught both chemistry 
and metallurgy, the figures, quoted by Professor 
Hutton, of the numbers of students who were taking 
these two subjects, were misleading. The reason 
for the much larger number of chemistry students 
was that chemistry was a school subject, whereas 
metallurgy was not. A considerable proportion of 
the chemistry students were undergoing training 
for the teaching profession. 

Professor J. H. Andrew said that, at Cambridge 
University, there was a tendency rather to empha- 
size the physical side of metallurgy, leaving the 
rather more practical side to other universities. 
There was nowadays, however, perhaps too great 
a general tendency to concentrate on the physical 
side of metallurgy, and while students should be 
given a sound scientific basis it should be remem- 
bered that they would ultimately enter industry 
where they would be expected to apply their 
knowledge to works’ practice. Four years ago a 
course in foundry-science had been commenced 
at Sheffield University. After a thorough ground- 
ing in theory the students were made to apply the 
knowledge they had acquired in practical operations. 
Another essential was that students should go into 
a works for periods of about 2 months during their 
long vacations. There was too much research of a 
futile type and he would like to see instituted a 
body which could give advice on research work 
and as to the type of work needed. The Iron and 
Steel Institute had been wise in forming its research 
committees, the chairman of a number of which 
was Dr. W. H. Hatfield, F.R.S. These committees 
suggested problems requiring investigation, and 
highly-scientific and useful work was being carried 
out asa result. The Institute of Metals might form 
similar committees which could give information 
as to what was wanted and, if necessary, how to set 
about a particular problem. Metallurgy was an 
applied science and this should never be lost sight of. 

Mr. A. J. G. Smout said that he would confine 
his remarks to the non-ferrous metal industry. This 
was the first occasion during the thirty years’ 
existence of the Institute that the subject under 
discussion had been publicly ventilated. He could 
not help thinking that a number of the papers 
presented to the Institute since its inception had 
comprised mere students’ exercises, which had been 
submitted with little thought of providing the 
industry with what it required. He would welcome, 
at each meeting held, a paper dealing with the 
economics of the industry. Industrialists did give 
a great deal of thought to their staffs and their 
welfare, training, and the fitting of individuals into 
a team. Professor Hutton had made a passing 
reference to changes which might be effective in 
making university graduates more attracted by, 
and more valuable to, the industries of this country. 
Industry would echo this statement ; the univer- 
sities were costly establishments and industry 
wished to use them and employ the best men. 
The non-ferrous metal industries had on their 
stafis men who had not been trained as metallurgical 
workers. These included chemists (both inorganic 
and organic), physicists and engineers. This state 
of affairs was all to the good because it broadened 
the attack on the problems to be faced. There 
were numerous technical schools in this country, 
which were attended by young men who worked 
all day and qualified by attending three or four 
evenings every week, and also working through the 
week-end. Our technical colleges, research associa- 
tions, the Department of Scientific and Industrial 
Research and the National Physical Laboratory all 
had machinery by which they consulted industry. 
On the other hand, he had yet to learn of a school 
of metallurgy which possessed anything approaching 
an advisory panel. In thirty years’ experience in 


industry, the number of professors who had visited | 


| 





said that when nearly twenty-five years ago he had 
been called to his present Chair at the Royal School 
of Mines, he had consulted leading industrialists in 
the United Kingdom and the United States, and 
they had all been of opinion that he should con- 
centrate on fundamentals. At the School the 
training extended over four years. In the first 
year, chemistry, physics and mathematics were 
taught. The second year was also completely 
devoted to scientific work, including physical 
chemistry, crystallography, mineralogy, applied 
mechanics and some electrical engineering. Thus 
for 50 per cent. of their course students did not 
touch metallurgy, but they were given a very broad 
scientific foundation. During their third year 
students studied the extraction, smelting and 
refining of metals, and at the end of the session 
they all entered works. He always told his men to 
ask as many questions as they liked, when in a 
works, but never to criticise. They were also 
directed to get the “feel” of a works. An unex- 
pected result was that works sometimes asked a 
student to join their staff on the completion of his 
studies. Thus these vacation periods not only 
gave the student an opportunity to look at works, 
but also gave the works’ management the 

tunity to study a student. their 

year students were taught the production, fabrica- 
tion and other finishing processes, and also had 
to attend an extensive series of works visits, which 
were taken very seriously as they were examined 
upon them. Summing up the four years, the men 
were trained in such a way that when they 
entered industry they could face the problems put 
before them. The training in metallurgy was as 
broad as possible, but when a man went into 
works he must first learn the special problems of 
those works before he could be of service. 

Dr. W. H. Hatficld, F.R.S., after commenting on 
the excellence of the training given at the Imperial 
College, the Royal School of Mines and Sheffield 
University, said that while the latter institution 
produced relatively few graduates in the ordinary 
sense, it provided very good evening classes. In 
Sheffield a young man who had matriculated went 
into works, and, while getting works’ experience, 
attended evening classes, thus getting a very 
thorough training. He did not agree with Mr. Smout ; 
the Institute of Metals and the Iron and Steel 
Institute meetings were not places for the discussion 
of economics; they were purely technical and 
scientific bodies. Furthermore, he regretted that 
Mr. Smout had used the term “ students’ exercises ” 
in connection with papers by young men. After 
all, these contributions had been read by the 
Publications Committee. Papers by young minds 
should be encouraged and he himself had received 
great encouragement in this direction when starting 
on his career. There was a movement on foot for 
the abolition of examinations, but he could not 
agree, because, after all, examinations tested the 
ability of the individual to apply acquired knowledge 
at the right time, and this was a main principle 
which should be instilled into the minds of our young 
technical men. From the point of view of the 
training of metallurgists, the law of supply and 
demand operated, and industry was getting what 
it wanted. Hence he did not think there was need 
for much change in the present methods. 

Principal G. Patchin, speaking of the courses 
held at the Sir John Cass Technical Institute, 
said that these were attended by men engaged in 
industry during the day. He had found that this 
‘* sandwiching ” of a student’s industrial life with 
his academic life was an advantage because the 
man did realise the value and importance of that 
which was set before him from the theoretical 
standpoint. As the Institute of Metals did not 
deal with ores and the extraction of the non- 
ferrous metals it would be of interest to arrange a 
wider discussion on the training of metallurgists, 
organised jointly by the Iron and Steel Institute, 


the works with which he was associated was quite | the Institution of Mining and Metallurgy and the 
small. Parties of students were frequently received, | Institute of Metals. The next speaker, Dr. Max 


but these were usually shepherded by 





junior | Haas, said that metallurgists could only succeed 





if they carried out their work on a scientific basis. 
Hence students should be given a broad foundation 
of knowledge which should include such subjects as 
physical-chemistry and fuel technology. The pro- 
fessorial system adopted in Switzerland was a good 
one and the honorary corresponding member of 
the Council of the Institute for Switzerland, Pro- 
fessor A. von Zeerleder, was engaged in his Uni- 
versity duties for two or three days every week 
and spent the rest of his time in industry. 

Dr. A. G. C. Gwyer stated that he had started his 
career as a chemist, but agreed with Professor 
Hutton that, nowadays, this method of entry into 
the profession was no longer possible. There were 
certain professions, and metallurgy was one of 
them, which were not generally recognised by the 
“man in the street.” Most universities and tech- 
nical colleges had appointment boards and these 
performed highly useful duties. Similar boards in 
secondary schools would be desirable and head 
masters and science masters would thus be placed 
in closer touch with the industry. Thus boys who 
had a scientific bent might be guided into entering 
the metallurgical profession. Practically all branches 
of the metallurgical industry required the services of 
chemists. The British Aluminium Company needed 
about as many chemists as metallurgists, although 
it was, of course, primarily a metallurgical concern. 
The main thing for students was a sound scientific 
training. Moreover, he did not approve of too 
marked a specialisation into the ferrous and non- 
ferrous al branches. Students who had spent 
all their time in the non-ferrous metal department 
of a university often knew little of ferrous metal- 
lurgy. The question of foreign languages was of 
importance and he was rather dismayed to find 
that the ability to read scientific German was 
somewhat rare. It was his experience that only 
50 per cent. of university graduates took German 
in the course of their studies and underwent examina- 
tions in that language, and, of these, only a small 
number could read German with ease. Once a 
student had entered industry he was judged by 
his character, common-sense, tact and sense of pro- 
portion rather than by his academic qualifications. 

Dr. W. Hume-Rothery thought that a general 
conclusion drawn from the trend of the discussion 
might be that the universities produced men which 
were useful in some ways and not so useful in others. 
In general, it would be found that a course in 
metallurgy embodied a great deal of technology. A 
course in chemistry or physics produced men having 
a more elastic mind. A satisfactory solution to the 
difficulty might be to divert metallurgical students 
into two distinct channels. In a four-year course, 
the first two years would be of a general introductory 
nature and would include technology. After this, 
one-half of the students would proceed with the 
course as now laid down and the other half would 
discard technology and study metallurgy from the 
point of view of a fundamental science. 

Professor C. O. Bannister thought that, nowadays, 
too little attention was paid to practical chemical 
analysis and assaying. These used to constitute 
main branches of the practical work done by 
students, but they were now relegated to the back- 
ground in many schools of metallurgy. This was a 
mistake, because whatever line a graduate took up 
in industry he would have to confer with chemists 
and study complicated analyses. It was, he thought, 
a waste of time to teach semi-commercial operations 
in a university, namely such matters as the stamp- 
ing of gold-bearing materials and the smelting 
of ores. The only thing that was taught students 
in such circumstances was how not to carry out 
operations. The first year of the four-year course 
at Liverpool University was of a general nature ; 
the second and third years were mainly devoted to 
engineering subjects, while the fourth year was 
entirely devoted to metallurgy. There was room 
in the industry for chemists, trained as chemists, 
but having a subsidiary knowledge of metallurgy. 

Professor W. M. Travers favoured the standpoint 
that students should devote the whole of their 
university course to fundamentals. He would 
resent any dictation on the part of industry regarding 
what research should be carried out in a university. 
This should always be of a fundamental scientific 
|nature. Professor F. C. Thompson, who spoke 
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next, said that there were two types of metal- 
lurgical training, namely the technical school and 
the university type, and both were essential to the 
national economy. In the time available for a 
university metallurgical-degree course it was not 
possible to attempt to cover the whole ground of 
technology. Towards the end of a _ student’s 
training, it was advisable to give him two or three 
months to find his own feet, to allow him to tackle 
problems of his choice in his own way and in his 
own time. This treatment resulted in a more 
** solid’ individual ; much of his “ effervescence ” 
had gone. He agreed that the only type of re-| 
search worth doing in a university was that of the | 
fundamental, scientific type. If, however, one 
could choose a problem which was satisfactory 
from the fundamental point of view and yet was of 





practical value in industry, it would obviously be | 


advantageous. Nevertheless he would strongly 
deprecate any dictation to a university as to what 
research it should undertake. 

In a brief final statement, Professor Hutton 
said that, looking back over a long period, it would 
be seen that a great change had taken place in our 
educational system in recent years. Formerly, 
entry into a university was largely a question of 
means, but nowadays the competitive examination, 
which was in vogue throughout the whole of our 
scholastic system, ensured that the cream of intel- 


Messrs. Henry Pets anp Company, 
A.-G. 





lectual young persons entered the universities. It 
should be remembered, however, that these com- | 
petitive examinations constituted a process whereby 
the intelligent were sifted out ; they did not intro- 
duce, or to a limited extent only, tests of personality 
and character. These qualities it was one aim of 
the university to bring out and foster. 

The President then thanked the authors of all 
the papers for their contributions and proposed 
votes of thanks to the Council of the Institution of 
Mechanical Engineers for the accommodation they 
had kindly afforded for the meetings, to Messrs. 
The General Electric Company, Limited, and to 
The London Passenger Transport Board for per- 
mitting members to visit their works that after- 
noon. He then announced that the 28th May 
Lecture of the Institute would be delivered at 
the Institution of Mechanical Engineers on May 4 





by Professor G. I. Taylor, F.R.S., the subject being 


Fie. 24. 


Plastic Strain in Metals.” He further announced 
that the business sessions of the forthcoming annual 
autumn meeting, to be held in the United States 
jointly with the Iron and Steel Institute, would 
take place in New York on Monday and Tuesday, 
October 3 and 4. Full particulars regarding the 
meeting would shortly be issued. A hearty vote of 
thanks te the President terminated the proceedings. 
In the afternoon visits were paid to the lamp and 
glass works at North Wembley of Messrs. The 
General Electric Company, Limited, and to the 
Chiswick omnibus works of The London Passenger 
Transport Board. 
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In addition to the machines described on page 
345 ante, Messrs. Henry Pels and Company, A.-G., 
showed the nibbling machine illustrated in Fig. 
23, above. This machine has a 42-in. gap, and 
is suitable for dealing with mild-steel sheets up 
to 4 -in. thick. Asin the case of all the makers’ 
tools, the frame is built up from armour plates 
welded together to give a high degree of rigidity, 
and is permanently guaranteed against breakage. 
The drive is by an electric motor mounted on 
a bracket at the top of the machine, and driving 
on to the nibbling head by Vee belting, stepped 
pulleys being provided to give a high speed for 
light work and a slower speed for heavy sheets. 
The plunger runs in roller bearings, while the upper 
tool holder moves in long adjustable bronze sleeves. 
The cutter head can be turned through 360 degrees 
and locked in any position by means of a pin. 
Long cuts in all directions are possible. The shear 
blade can be raised or lowered by means of the 
handwheel shown, enabling shearing to be started 
at any point in the sheet without pre-punching. 
The stroke is adjustable to suit different thicknesses 
of material, and a scale is provided to show the 
particular setting. The sheet to be dealt with rests 
on two supporting tables fitted on each side of the 
bottom tool, these tables being arranged to swivel 
and being provided with adjustment for height. 
The stripper is adjustable and detachable. The 
machine is operated by push buttons. A circle 





Twrn-CYLINDER VERTICAL AMMONIA COMPRESSOR; 
Messrs. RHEINMETALL-Borsic, A.-G. 


cutting device with a supporting rail, for cutting 
rings and discs of a diameter corresponding to the 
depth of the throat, can be supplied if required, 
together with tools for straight or curved beading, 
joggling tools, or flanging tools for flanging the 
edges of sheets. 

The vertical two-cylinder compressor shown in 
Fig. 24, on this page, was exhibited by Messrs. Rhein- 
metall-Borsig A.G., Berlin-Tegel. The compressor 
works on the parallel-flow principle, and is designed 
for supplying compressed ammonia for refrigerator 
purposes. The capacity of the machine is 1,500,000 
kilogram-calories per hour. The ammonia vapour 
flows through the cylinders in one direction only, 
entering in a cold condition at the bottom, and leav- 
ing at the upper end at a higher temperatare. 
The upper part of the cylinder and the valves are 
surrounded by a water jacket to carry away surplus 
heat and keep the cylinder walls at a minimam 
temperature with a view to maintaining the oil film. 
The machines are suitable for direct drive, either 
by electric motors or Diesel engines, or they can 
alternatively be arranged for a high-speed motor 
drive in combination with Vee belting or reduction 
gearing. Special attention has been made to economy 
in material in designing the compressor, the actual 
weight working out at 0-9 kg. per 100 kilogram- 
calories. The crankcase can be supplied in either 
cast iron or welded steel, and the cylinder block is 
of special dense cast iron which is claimed to have 
very satisfactory running properties. The crank- 
shaft is carried in multiple bearings, and is sealed 
by an outer metallic packing which is supplied with 
oil from the pressure system. Spring-loaded plate 
valves are employed which are practically noiseless 
in action. The suction valves are arranged at the 
bottom of the pistons, and the discharge valves in 
the cylinder heads. The latter valves are arranged 
to serve as relief valves in case of excessive pressure. 
The connecting rods are of cast steel, and the pistons 
have a long bearing surface in the cylinders. Scraper 
rings are provided at the lower ends of the pistons. 
Automatic lubrication is employed, the oil being 
delivered by a gear-type pump driven from the 
crankshaft. The cylinders are lubricated by a 
separate sight-feed pressure system. 

A new locomobile was shown by Messrs. Masch- 
inenfabrik Buckau R. Wolf, A.-G., of Magdeburg, 
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secured, ensuring effective combustion of fuels 
‘4 having a high gas content. The distance between 
EXHIBITS AT THE LEIPZIG FAIR. the tube wall a9" the fire bridge is sufficient to 
ensure an even distribution of the flue gases. 
] Localised heating effects due to the flames impinging 
directly on the tube walls, are eliminated, and the 
temperatures of the upper and lower parts of the 
boiler are claimed to be correctly balanced when 
firing is first started. The steam is taken from a 
dome provided with a baffle, as shown. The nuts 
on the studs holding the rear tube wall are out of 
reach of the flue gases, and are easy of access, so 
that the tubes and flue can be readily withdrawn 
from the boiler. A superheater is located in the 
smoke box, and there is a flue-dust collector between 
the superheater and the boiler proper. Both boiler 
“4 and superheater tubes can be cleaned while the 
engine is running by steam blowers, with valves in a 
distributor at the rear of the smoke box. 

By means of an adjustable baffle, part of the 
gases can be diverted, so that they do not pass over 
the superheater during firing up or working. The 
“~womxzeec’ | Uperheater can be readily withdrawn. The smoke 
box is insulated by lagging round its periphery and 
by the provision of double walls, with insulating 
material between them, for the door and rear wall. 
As regards the engine, the crankshaft runs in two 
plain bearings lubricated by an oil-pressure circu- 
lating system. From the bearings, the oil is 
delivered to the crankpin bearing and cross-head 
slide. The oil then returns to the receiver through \ 
a cleaner and cooler. The engine frame is of box 
form, and is attached to the boiler in such a way 
as to insulate it from heat effects, and to allow for 
the expansion and contraction of the boiler inde- 
pendent of the engine. 

. A four-cylinder compressor with the valves 
operated on the Elzi system was shown by Messrs. 
Pokorny und Wittekind, Frankfort-on- Maine, and is 
illustrated in Fig. 26, annexed. In this system, the 
| opening and closing of the valves is controlled by 
| oil pressure. The output of the machine is 35 cub. m. 
| of air per minute at 7 atmospheres, the crankshaft 
running at 750 r.p.m. The hydraulic control of 
the spring-loaded inlet and outlet valves is effected 
by small pistons in a series of cylinders. Each 
cylinder is connected by means of a pipe to a second 
cylinder, the pistons in the latter series being 
operated by cams on an extension of the-crankshaft. 
This method of control of the valves is stated to 
result in freedom of vibration in running. The 
machine has automatic stepless regulation of the 
Fic. 26. 35-Cur. Metre Fovr-Cy.tinper Atk Compressor ; Messrs. POKORNY cut-off or admission down to no-load conditions, 

Unp WITTEKIND. the regulation being effected by the pressure varia- 
tion on the delivery side. The regulation is actually 
effected by a jet pipe, the piston of which is linked 
to a cone-shaped cam moving axially on the crank- 
shaft extension. If the air pressure in the receiver 
rises or drops 1 per cent., the jet pipe is caused 
to swing aside from its central position. This 
results in a corresponding movement of the piston, 
accompanied by an axial movement of the cone- 
shaped cam. The stroke of the inlet valves is thus 
| increased or decreased, causing an increase or 
| decrease in the air admitted. 

A machine of very unusual type for land drainage 
work was shown by Messrs. Allgemeine Transport- 
anlagen, G.m.b.H., Leipzig, W.32. This machine, 
which is illustrated in Fig. 27, annexed, is known 
as the “ Tubator,” and is designed for forming 
concrete pipes and laying them in a trench which 
is cut as the machine advances. It is claimed 
that by employing this machine, the cost of laying 
a drainage system is very much reduced. The main 
power unit is a heavy-oil engine, with provision for 
starting up on petrol. As shown, the machine is of 
the self-laying track type, and it is steered in the 
usual way for this type of machine, by brakes 
holding one or other of the tracks. Four speeds 
are provided, and the machine is licensed for use 
on the public highway. The production of the 
Fig. 27. Prer-Forminc anp Laytnc Macuine; Messrs. ALLGEMEINE tubes is continuous, and they are laid at the rate 

TRANSPORTANLAGEN, G.M.B.H. of 4 metres of pipe line per minute. The piping is 
formed of porous concrete, the necessary sand, 
the novelty lying in the arrangement of the boiler. | two-thirds of the total length of the boiler. The | cement and water for its production being carried 
A section through the unit is given in Fig. 25, | large radiation surface provided by this flue relieves |on the machine. The trenches are cut on the mole 
above, and it will be seen that the boiler is of the |the tubes from excessive heat to a large extent, | plough principle, a blade, which can be adjusted to 
combined flue and smoke-tube type. In comparison | and, in addition, these tubes are located in an area | a maximum working depth of 75 cm., being provided 
with the usual design, the corrugated flue is of | of comparatively low temperature. A further result | with a mole plough at the bottom. The mole plough 
exceptional length, and actually extends for about ! of the long flue is that a large combustion chamber is ' produces a tunnel, which acts as a mould for the 
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Fie. 25. Locomopite BorLerR with SUPERHEATER ; MEssrs. MASCHINENFABRIK BUCKAU 
R. Wotr, A.-G. 
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pipe line to be produced. Within this tunnel, the 
concrete is delivered by means of a suitable duct, 
and is formed into a pipe by means of a mandrel 
which rotates on the mole. The concrete plant for 
making the mix is of normal type, and automatically 
produces a mix of the requisite degree of moisture. 
The sand, cement and water are carried in bunkers, 
and are delivered to a conveying and mixing worm, 
which passes the resulting mix on to the pipe- 
moulding machine. The mixing and feeding appa- 
ratus is driven by a shaft from the engine, the output 
being controlled by the speed of the vehicle. 

Before starting the pipe-laying operations, a small 
trench is dug. 
pivoted near the top, and is held in the required 
operating position by a shearing-pin near the 
bottom. The machine is thus safeguarded against | 
damage due to the mole encountering obstructions in 
the ground. As soon as the pipe is laid, the trench can 
be levelled by an auxiliary sweeper blade trailed 
behind the tractor. In certain cases, such as the 
draining of aerodromes or playing fields, the opening 
left by the blade is filled in with gravel or sand to 
facilitate drainage. ‘Two operators are required for 
the machine, one being a tractor driver who is accus- | 
tomed to handle agricultural tractors of normal 
type, and the other a skilled labourer for attending 
to the concrete mixing plant. The latter is con- 
trolled by a single lever. When laying a pipe line, 
the driver is guided by a staff set up at the extreme 
end, and he is provided with a depth gauge which 
enables him to lay the pipe at the required gradient 


: a 
The blade carrying the mole is | 





Figs. 28 To 30. 
of the head. These plates guide the material on 
to a conveyor belt, which runs inside the tubular 
backbone of the machine, as shown in Fig. 28. The 
rotating portion of the head is driven by a 6-h.p. 
motor through the medium of enclosed reduction 
gearing, and revolves at 6 r.p.m. The motor and 
gearbox are mounted at the rear of the backbone, 
as shown in Fig. 28, and drive the head through a 





on flat land. This is effected by turning a hand- 
wheel connected to the mole depth mechanism, in | 
accordance with the indication of the depth gauge. | 
The man in charge of the mixer communicates with 
the driver by means of electrically-operated signals. 
The mole is depressed or raised by a mechanism 
driven from the engine. The lever on the mixing 
plant shuts off the supply of sand, cement and water 
simultaneously. The sand feed is approximately 
14 litres per minute. The sand-cement ratio can 
be regulated by a slide actuated by a handwheel, 
and is usually between 5to land 8tol. The supply 
of water can be readily adjusted by means of a valve. 
It is possible to produce approximately 200 metres 
of piping from one filling of the bunkers. The 
mixing plant can be removed from the chassis to 
enable the latter to be used as an ordinary tractor, 
and a power take-off is provided so that the machine 
can be used for driving other agricultural plant. 
Another appliance of very unusual type was 
exhibited by Messrs. Bleichert Transportanlagen 
G.m.b.H., Leipzig, N.22, and is illustrated in 
Figs. 28 to 30, above. This appliance, which is 
known as a “ ball-shoveller,” is designed for the 
excavation of loose ground and the simultaneous 
delivery of the spoil into road or rail wagons. The 
principal objective in designing this machine was 
the elimination of the usual type of elevator with 
many moving parts subject to wear. A section 
through the machine, showing the essential elements, 
is given in Fig. 28, while a cross-section through the 
ball-shaped head is reproduced in Fig. 29. Dealing 
first with the latter figure, it will be seen that the 
head consists of a stationary interior portion carry- 
ing a rotating ring, the ring being fitted with six 
scoops which operate on much the same principle 
as a bucket dredger, the material falling from the 
scoops as they approach their topmost position on to 


long enclosed shaft, terminating in a pinion engag- 
ing with an internal-toothed ring attached to the 
ring carrying the scoops. The shaft is provided 
with an intermediate bearing near its middle. The 
tubular backbone is provided with an opening at 
the rear end, between the end of the conveyor and 
the motor bracket, and the material falling through 
this opening can be delivered either directly into 
trucks or on to an elevator of conventional pattern. 
The former arrangement is shown in Fig. 30. The 
backbone is mounted so that it can either be ele- 
vated, or swung in the horizontal plane, as required. 
Shovelling can, therefore, either be commenced 
from the top of a stack and carried downwards, or 
the stack can be levelled by imparting a horizontal 
swinging movement to the head. The whole 
machine is mounted on roadless tracks, as shown in 
Fig. 30, and all the motions are independently 
driven by individual motors. The shovel is pro- 
vided with interchangeable blades, and has an out- 
put up to 100 cub. m. per hour. All the controls 
can be operated without the driver leaving his seat. 


(To be continued) 
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In all quarters concerned with maritime affairs, 
increasing attention is being directed to the risks | 
inseparable from the complete dependence of the Navy | 
upon a foreign fuel supply. 
half of our Merchant Marine, of the Air Force and 
mechanised Army, and of a large proportion of our 
land-transport and industry, has necessarily accen- 
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tuated the growing disquiet. Many well-known flag- 
officers, as well as other authorities in the shipping and 
engineering worlds, have shown that in the unhappy 
event of war, against which this nation is so expensively 
re-arming, the oil supply, upon which every branch 
depends, will be endangered at its source, in transport 
through pipe-lines and on its long ocean passages, and 
while in storage in the great tank-farms in Home terri- 
tories. No one seriously disputes that risks are being 
accepted; indeed, the Government has explicitly 
admitted that some risks do, in fact, exist, and it is 
known that this question is engaging the unremitting 
attention of the authorities. 

But on the purely naval aspect of this difficult 
problem, and the aspect which the author desires to 
examine, there are two opposed schools of thought. 
One school, while admitting some risk, regards that 
risk as sufficiently slight to justify its acceptance for 
the sake of the technical advantages claimed for the 
ship designed exclusively for oil-firing. The other 
school considers the risk so serious that it should be 
eliminated altogether, if this can be done without 
crippling the fighting power of the Navy, or unduly 
extending its commitments in tonnage or personnel. 
The latter school, however, is itself loosely divided 
into two groups. One of these groups shares, more or 
less, the prevailing conviction that the very high 
speed and great mileage endurance, for which provision 
has been made in post-war ships, are necessary charac- 
teristics of up-to-date British men-of-war. This group 
therefore advocates that all future men-of-war, while 
retaining their existing, or contemplated, speeds and 
mileage endurances as exclusive oil-burners, should, 
by dual-firing, and by an appropriate modification in 
design, be equipped with the safeguard of coal-burning, 
so that, in the event of an interruption of oil supplies, 
the vessel can steam at economical speed for a reason- 
able period. 

The other group disputes the fighting value of the 
extremities od taint and what it regards as excessive 
mileage endurance, in view of the sacrifice in guns and 
armour which, on any given tonnage, these two charac- 
teristics entail. It therefore advocates a reduction in 
speed and endurance, and the restoration of native 
fuel, either as the basic fuel in a dual-firing system or 


The author proposes, in the first instance, to consider 
dual-firing as advocated by the first group, that is to 
say, a system in which the use of coal is treated purely 


ui ales | as an emergency means of retaining reduced mobility 
* Paper read before the Institution of Naval Architects, | ™ the event of an oil shortage. 


Dual-Firing. i1.—Since Sir John Latta first put 
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forward* his dual-firing proposal, it has been the 
victim of considerable misunderstanding and uninten- 
tional misrepresentation. This misunderstanding has, 
it is thought, been due to the cross-currents of advocacy 
between the two groups of coal-firing advocates to 
which allusion has been made. The author is therefore 
particularly grateful to the Council of the Institution 
of Naval Architects for granting this opportunity of 
clearing up any misunder tanding which may have 
arisen in the course of the controversy, now protracted 
over several years. 

The proposal of those who accept, with or without 
qualification, the prevailing view, namely, the retention 
of the extreme speeds and endurances which, on any 
given tonnage, oil enables designers to provide, is, in as 
few words as possible, as follows :—While retaining 
present maximum speeds and endurances, sufficient 
boiler-power and bunker-space should be incorporated 
in the design to enable the vessel to be steamed a given 
distance at economical speed on British or Empire 
coal. The coal need not be carried so long as oil 
supplies are assured. 

It will thus be seen that the proposal involves no 
more than a small addition to the vessel’s standard 
displacement sufficient to provide acc»mmodation for 
a small quantity of coal, and for the additional weight 
and space needed for boiler-power to generate the very 
modest horse-power to give the vessel her economical 
speed. Before such an audience as this it would be 
presumptuous for a layman to express a precise view 
as to the best, or simplest, means of introducing this 
safeguard, but it is, of course, clear that there are 
alternative methods. For example, the dual-firing 
characteristic may be obtained by the addition of one 
or more coal-fired boilers. Alternatively, one or more 
oil-fired boilers can be designed for use with coal or 
oil, so that such alternatively-fired boilers still contri- 
bute their full share to the total power when burning 
oil. With regard to the modest bunker-space required, 
this can be provided athwartship or longitudinally, 
according as to which method best harmonises with 
the general design of the vessel as an oil-burner. In 
short, the best method to be employed would be one 
involving the nicest co-operation between boiler-makers, 
engineers, and constructors, and may quite safely be 
left in their able hands if this modest safeguard is 
specified in the design. 

Before leaving this aspect of the dual-firing proposal 
as advocated by the first group, it may not be out of 
place to state, in general terms, how the standard 
displacement of an existing exclusively oil-fired cruiser 
would be affected if, in laying down an exactly similar 
ship with regard to speed, endurance, armament and 
armour she was given this emergency dual-firing safe- 
guard. Let us take as an example the Galatea, which, 
as an exclusive oil-burner, has a standard displacement 
of 5,220 tons. 

If Galatea II, as the author will call her, were 
designed to reproduce exactly the present charac- 
teristics of the existing Galatea with the additional 
feature of being able to steam at 12} knots for, say, 
4,000 miles, on coal, her standard displacement would 
be increased by approximately 500 tons. This is an 
outside figure, and might well be considerably less. 
In the case of a 10,000-ton cruiser the increase in 
standard displacement would be 600 tons. 

There remain four points that deserve notice in the 
case of Galatea Il: (a) Because her emergency coal 
bunkers need not carry coal unless oil supplies fail, 
they can be fitted and used, if desired, for the storage 
of additional oil; (6) the slightly increased length 
would almost certainly afford some small increase in 
her maximum speed. This point is demonstrated in 
the case of the Exeter and Shropshire. Both these 
ships are of 80,000 h.p., but the Exeter, of 1,400 tons 
less displacement, and 45 ft. less length, is slightly 
slower than the considerably heavier and longer 
Shropshire ; (c) Galatea II requires no extra personnel 
because, if oil fails (the only circumstances under which 
the coal-firing facilities need be brought into use), the 
whole of the stokehold personnel for 64,000 h.p., under 
oil, will be available to handle the coal-firing emergency 
equipment ; (d) the difference between the displace- 
ment of Galatea II and Galatea I is little more than 
the differences in standard displacement between units 
of existing ships in the same class. 

That, very briefly, is the case for dual-firing on the 
extremely modest scale advocated by those who are 
indisposed to dispute the virtue of extreme speed and 
endurance, but who are insistent that the complete 
dependence of British ships on oil fuel is a source of 
danger that should be eliminated without delay. 

Dual-Firing. I1.—The second group of advocates 
of the restoration of the ability to utilise British or 
Empire coal in future men-of-war dispute, as already 
shown, the fighting value of the extremities of speed 
and of mileage endurance, maintaining as they do that 
the weight so utilised would be better employed in 








mounting increased gun armament and armour, and 
in making full use of the inexhaustible fuel resources 
indigenous to Great Britain and the Empire. With 
regard to speed, their argument, very briefly, is as 
follows :—Speed much above the natural speed of a 
vessel of a given tonnage and length involves an 
almost fantastically disproportionate increase of weight 
and space to achieve those few extra knots on the 
upper portion of the “ power-speed” curve. By 
“natural speed” the author means the speed above 
which wave-making begins, and it can be defined, 
in a rough-and-ready way, as the square-root of the 
ship’s length in feet. Thus the natural speed of the 
Galatea, for instance, whose length is 480 ft., is, 
roughly, 22 knots. The natural speed of the 10,000-ton 
ships, whose length is 590 ft., is, roughly, 25 knots. 

The figures given in the paper by Mr. A. T. Wall and 
Mr. H.C. Carey* show that, in a 550-ft. ship, 100 per 
cent. more power only yields 12} per cent. more speed, 
but in a 1,000-ft. ship 60 per cent. more power yields 
16} per cent. more Brg Thus the long ship wastes 
less power than the short, though even here the waste 
is prodigious. Herein lies the reason for the great 
8 gen and increased tonnage of modern men-of-war 
and merchant ships in which s is treated as the 
primary characteristic, whether for fighting or com- 
merce. Hence also the post-war development of 
British sea power, merchant and naval, on an oil basis 
with faster and fewer ships, instead of on a coal basis 
with slower ships and more of them. It is true that 
the figures quoted by Messrs. Wall and Carey refer to 
merchant ships, but the principle applies also to 
men-of-war. Indeed, in his accountt of the principles 
embodied in the design of H.M.S. Leander, Mr. Narbeth 
emphasises the necessity of greatly increasing her 
tonnage and length for the express purpose of obtaining 
this speed characteristic. 

To sum the matter up: Whereas weight used for 
extremities of speed yields an altogether dispropor- 
tionately small result, weight used for guns and armour 
yields a directly proportional result in fighting power. 
Herein, from the seaman’s viewpoint, lies the technical 
case against extreme speed, even though moderately 
high speed in cruisers is a necessary fighting 
characteristic. 

The tactical argument for extreme speed, and there- 
fore for the exclusive oil-firing of modern men-of-war, 
was recently stated officiallyt as follows :—** Speed in 
these days is really essential to success. A ship that 
has speed can always keep out of range of her opponent, 
and if she finds the opponent too strong she can get 
away. 

But critics of this speed argument from the tactical 
and fighting points of view put forward the following 
points in opposition to this doctrine :—(a) In practice, 
this superior speed is not attainable, since all nations 
are pursuing speed and the tonnage of all men-of-war 
is rising in consequence of it. Indeed, as a result of 
“ship for ship” construction, the cruiser fleets of the 
world are being standardised around 32 knots. Further- 
more, any slight variation of maximum speed that 
exists is quickly neutralised by sea conditions, length 
of time out of dry dock, &c., as every seaman knows. 
(b) When action is joined, speed is of little importance, 
because “ choosing the range” gives no advantage to 


ranges compensates for inferior fire-power and armour 
imposed by the pursuit of speed. (c) When in action 
speed is relative, and the statement, constantly appear- 
ing from the pens of some naval correspondents, that 
the faster ship is more difficult to hit is incorrect. 
Indeed, the vibration apt to arise when forcing a ship 
through even a moderate sea may have a serious 
effect upon the shooting of a ship so forced. (d) Because 
available weight governs the speed, gun-power and 
armour of a man-of-war, and because maximum ton- 
nages, fixed by agreement, become standard tonnages, 
speed can only be obtained at the expense of guns and 
armour. Thus in the last analysis the only advantage 
over a rival that superior speed can confer is the 
ability to run away or to avoid action. 

But such advantage can more easily and safely be 
enjoyed by the strategical policy of remaining in 
harbour. 

If superior speed diminishes the fighting power of the 
faster ship, instead of increasing t, when action is joined, 
in practice it seldom enables the faster ships to force 
action on slower ships wishing to avoid engagement. 
The sure way is by the twin-strategical methods of 
blockade and convoy. Blockade, if rigorously applied, 
must eventually compel the enemy battlefleet to seek 
engagement with the battlefleet upon which the 
blockade pivots, or under the shadow of which the 
cruisers carry it out. Thus, if the enemy fleet is the 
faster fleet, it will be the weaker fleet, ship for ship, 
and its speed can only be used to hasten the joining 








of the battle which it should be the navy’s unceasing 
business to provoke. As with blockade and the stop- 
page of enemy trade, so with convoy and the defence 
of home trade and communications. Convoys will 
compel the enemy cruisers or battleships to seek out 
and to fight the British escorts which, if more heavily 
armoured and protected at the expense of speed, will 
have a fighting advantage over their faster rivals. 
The advantage of being able to rush vessels to distant 
scenes in an emergency, a strategical advantage often 
claimed for speed, can be obtained more surely, quickly, 
and cheaply by devoting the tonnage, now sacrificed 
to extreme speed, to the construction of a larger 
number of slower ships which can be stationed at 
danger-points instead of having to rush them there. 

The fuel supply given to any man-of-war is, or should 
be, governed mainly by strategical considerations. 
The relatively high endurance of British men-of-war is 
justified on the ground that they will have to be con- 
tinually at sea, and that they will not, on occasions, 
have the time to return to harbour to re-fuel. The 
faster, and therefore the larger the men-of-war, the 
fewer can the nation afford to build and maintain, and 
thus the stronger the argument for very great endurance 
in the few. But critics of these great endurances argue 
that a wealth of fuelling bases compared to those of 
any rivals is a natural strategical advantage of which 
full profit should be taken, and that the extra tonnage 
utilised in carrying these immense weights of fuel 
about could, with greater advantage, be employed in 
the provision of a larger number of smaller vessels 
with a reduced endurance. 

The foregoing arguments against speed and endurance 
indicate the ground upon which speed critics base their 
case for a reduction of these characteristics in future 
British men-of-war. Reduced to general terms, they 
maintain :—(a) Because the battlefleet is the strategical 
basis of sea-power, its speed should be its natural 
speed, which is governed by the tonnage and length 
of the units which compose it; (6) because cruisers, 
for tactical reasons, require a considerable excess of 
speed over the battlefleet, their speed must be forced 
beyond their natural speed, but their speed should be 
strictly related to the natural speed of their own 
battlefleet, and not competitively to the excessive 
speed of foreign cruisers; (c) for trade defence by 
means of convoy, very high speed, so far from being 
an advantage, is a source of fighting weakness. 

With these considerations in mind, let us now turn 
in conclusion to the fuel problem as viewed by the 
second group of dual-firing, or coal-firing, advocates, 
who contemplate, without misgivings of any kind, a 
reduction of speed in future British men-of-war, 
irrespective of the policy favoured by other nations. 

If one takes, for example, an up-to-date cruiser of 
the Leander class, one finds that she requires a horse- 
power of 72,000 to propel her at a speed of 32-5 knots. 
If her speed were reduced, as an oil-burner, from 
32-5 knots to 27 knots, the power required for this 
modified speed would be approximately 30,000 h.p. 
In other words, there would be a saving of weight in 
propelling plant of 650 tons, and a saving of 75 ft. in 
the length of the space now occupied by engines and 
boilers. There is no need to labour the addition to 





the faster, and therefore weaker ship, unless it be | 
rashly assumed that superior gunnery at extreme | 
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her fighting power that could be obtained on the same 
standard displacement if this weight and space were 
devoted to guns and armour. With regard to endur- 
ance, if this was reduced to 7,000 miles, her present 
oil capacity could be reduced by about 800 tons, a 
weight which could give an increased ammunition 
storage for her increased armament. 

The foregoing figures relate to a modified Leander 
designed as an exclusive oil-burner. If, however, the 
weight and space saved by reducing her speed as an 
oil-burner were partially employed in designing her 
as a dual-fired ship in which foreign oil instead of 
British coal was treated as the emergency fuel, she 
could still, on the same standard displacement, be 
better armed and armoured than the existing Leander, 
while the coal itself could be made to give a valuable 
dividend, so to speak, in additional protection against 
gun-fire if the boiler-rooms and bunkers were carefully 
designed to obtain this fighting advantage for a 
great part of her total endurance. How great may be 
the protection so provided, and how it may be most 
advantageously incorporated in the design of a man- 
of-war, was considered by the late Sir Philip Watts, 
then the chief designer for Messrs. Elswick, in his paper 
before the Institution in 1889.* 

That, very briefly, is the case for dual-firing put 
forward by the second group of advocates to which 
allusion was made at the beginning of this paper. 
The author would, however, be attempting to deceive 
if he allowed it to be stijposed that he regards dual- 
firing as the ideal solution to the naval fuel problem. 
He has, however, supported the dual-firing cases from 
the outset on the time-honoured principle that half a 
loaf is better than no bread to which an exclusive oil 


policy may condemn the country. 





* Trans, I.N.A.. vol. xxx, page 259. 








384 


DIESEL 


MR. 


RAIL-CAR FOR THE 


_ ENGINEERING. 


GREAT 


G. B. HOWDEN, M.INST.C.E., CHIEF 


(For Description, see Opposite Page.) 


NORTHERN 


ENGINEER. 






|APRIL 8, 1938. 


RAILWAY (IRELAND). 





DL ip adath bar. te 
trict ct ale ral a 
rotten seovtiedy 


ils The 





oo : 
6 Gh Paka T RS “er yal 
; oe. * 
 Stad. 


<< ietees ve 
weet ght. tanerto 
5 alt 














Fre. 1. 














EE 
































» hh . 
audio + 1 , 





TTT TT 
i 
a 


















| 3 
euipaipainentinal AN 1 t — jj | =} 
il Ul I ——— 













































































































































































While exclusive oil-firing is maintained, the defence 
of oil must take precedence over the defence of food 
if both cannot be protected. With dual-firing it would 
be possible, in extremity, to let oil look after itself, 
while our naval resources were used to defend the 
nation’s bread. A return to coal-firing in men-of-war 
and merchant ships, on the other hand, would greatly 
ease arrangements for trade defence, not only because 
the transport of fuel about the seas would diminish 
owing to the wide distribution of coal throughout the 
British Empire, but also because the coal-stream would 
generally harmonise with the general convoy routes, 
whereas the oil-stream does not. Furthermore, and 
perhaps most important of all, colliers are whole- 
timers and can carry food on their homeward voyage. 
Oilers are half-timers, and during half their time at 
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sea can carry nothing more edible than salt water. 
It is often said that oil enables the total tonnage of 
the Navy to be reduced. But should it not be remem- 
bered that half the great tanker tonnage which the 
Admiralty maintains, or is building, is ceaselessly 
engaged in carrying nothing about the world ? 

The author’s own conviction is, when the worship 
of the speed god becomes out of date among seamen, 
that future British men-of-war should rely entirely 
upon coal. Need it be doubted that British marine 
engineers and constructors, if called upon to do so, 
will be able and anxious to apply to men-of-war the 
remarkable advances in coal-combustion and engineer- 
ing which, since coal went out of fashion at sea, 
mechanical engineers have so remarkably achieved on 
land ? 











In the past nine years, as can be seen from perusal 
of official statistics,* the improvement in steam 
generating stations has been about 45 per cent., and 
it is estimated that at least 6,000,000 tons less coal 
would be needed to generate the electricity sold in 
1936 at the higher efficiency now attained than at the 
lower efficiency of only nine years ago. The dirt and 
exertion of coal-firing and bunkering can, furthermore, 
be eliminated by up-to-date practice. An alternative 
fuel would, in addition, increase the likelihood of 
obtaining oil, and at prices which the nation might be 
able to afford to pay. 

The author would conclude by thanking the Insti- 











* Generation of Electricity in Great Britain, H.M. 
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tution for this opportunity of presenting in very 
general terms his case for the restoration of assured 
mobility to the British Navy without the possibility of 
catastrophe arising from a shortage of foreign oil. The 
provision of at least a safeguard, as in the first case of 
dual-firing which has been outlined, seems to be as 
commonsensical as is the retention of a magnetic 
standard compass in all ships, or a reserve of steam- 
engines by the railway companies in the event of 
electricity supplies, from any cause, failing. 








DIESEL RAIL-CARS FOR THE GREAT 
NORTHERN RAILWAY OF IRELAND. 


Iw the early part of 1936, the Great Northern Rail- 
way of Ireland put two rail-cars into operation. The 
experience obtained with these was so satisfactory that 
two further units of the same class are now being 
added. They are intended for use on the Dublin- 
Howth suburban line. The new cars, one of which 
went into service on March 14, and the other of which 
is expected to follow at the end of this month, are 
generally similar to the old as regards passenger 
accommodation, but embody important differences 
in the power unit and controls. A general view of 
one of the cars is given in Fig. 1 on page 384. It has 
accommodation for 8 first-class, 51 second-class, and 
105 third-class passengers, and is arranged with a 
guard’s and luggage compartment at the inside end of 
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one of the main sections and immediately alongside the 
central power-bogie unit. The passenger ‘bodies 
are of timber construction with steel outer panels, 
and each has a driver’s compartment at the outer 
end. The rail-car has a total length of 125 ft. 94 in. 
over buffers. The height over the passenger bodies is 
11 ft. 4% in., and to the top of the radiator pipes over 
the power unit is 13 ft. 0f in. The width over the 
body is 9 ft. 6 in., but folding steps are fitted for the 
entrances, and the width over these in their extended 
position is 11 ft. 84 in. The cars were built at the 
Dundalk works of the Railway Company. 

The feature of chief technical interest in these new 
rail-cars is the employment of the Walker central- 
power bogie constructed by Messrs. Walker Brothers 
(Wigan), Limited, of Pagefield Iron Works, Wigan. 
The application of Messrs. Walker’s patent bogie to 
these rail-cars was worked out by the firm in collabora- 
tion with Mr. G. B. Howden, M.Inst.C.E., Chief 
Engineer of the Great Northern Railway (Ireland). 
The power unit can be seen in its central position in 
the complete rail-car in Fig. 1, while drawings showing 
the detail arrangements of the unit are given in Figs. 2 
and 3. A photograph of the bogie is reproduced in 
Fig. 4 onthis page. The whole of the power mechanism 
is concentrated on the bogie, which carries two Gardner 
102 brake horse-power Diesel engines. Each of 


these drives one of the axles through a hydraulic 
coupling, a Wilson five-speed epicyclic gearbox, a 
Layrub propeller shaft 


and a Walker spiral-bevel 





| forward-box and reverse-box mounted on the driving 
axle. The engine gives its output of 102 brake horse- 
power at 1,700 r.p.m., and at this s the train 
speeds, with the five gears, are 11-9, 15, 24-5, 34-5 and 
48 miles an hour. The fuel consumption is approxi- 
mately 8-4 miles per gallon. 

The gearboxes are operated on the vacuum-electric 
principle from the driving compartments at each end 
of the rail-car, the gear-selector and change-speed 
levers being mounted on panels in front of the driving 
positions. The engine accelerators are mechanically 
controlled from these compartments. The driver's 
panels also carry engine-revolution indicators, vacuum 
gauges, oil-pressure gauges, and indicators which show 
the position of the folding entrance steps. The 
accelerator lever is mounted on the side of each panel, 
and a dead-man’s handle device is attached which 
brings the engines to idling speed and applies the 
vacuum brakes to all 12 wheels of the vehicle in the 
event of illness of the driver. Arrangements are made 
so that in case of failure of one engine, or transmission, 
it can be isolated and the car driven by the other 
engine at reduced speed. The forward and reverse 
driving boxes on the axles are designed to meet this 
contingency, and a neutral position is provided in 
which there is no connection between the axle and the 
transmission. 

At each end of the bogie, of which the wheelbase is 
12 ft., with 3-ft. diameter wheels, there is a hemi- 
spherical socket by means of which the passenger 
bodies are supported on a ball joint. The sockets can 
be seen in Fig. 4, but one of them is more clearly 
shown in the enlarged detail view given in Fig. 5. 
As shown, the sockets are carried on laminated trans- 
verse springs, so that the passenger bodies are sprung 
independently from the power-bogie springing. Provi- 
sion is also made so that wheel-flange tranverse shocks 
| are absorbed by resilient cushions and prevented from 
reaching the coaches. Each of the bogie axles carries 
| a load of approximately 12 tons, comprising nearly half 
the weight of one passenger section and half the weight 
of the bogie. This concentration of weight gives 
sufficient adhesion to prevent wheel slip, under the 
worst conditions, without sanding. This feature is 
claimed to be one of the advantages of the power-bogie 
| system, of which another is the complete separation of 

the engine compartment from the passenger bodies, 
| so that engine noise and smell are kept out of the 
| latter and any possible engine fire will not spread to 
|them. The cars are fitted with Hoffmann roller- 
| bearing axle-boxes throughout, and in view of this 
|a special quick-release has been provided for the 
| vacuum-brake system, as the brakes must be kept on, 
even on a slight incline, until the starting signal is given. 
| The engine radiators are placed on the roof of the 
| power unit, as shown in Fig. 2, each engine having its 
own independent cooling system and silencer. The 
radiators are in sections which can be dismantled, while 
the roof may be removed in order to allow the engines 
to be lifted out bodily for major overhauls. The fuel 
tanks are mounted transversely over the engines, as 
shown in Fig. 4, giving a gravity feed. Sufficient fuel 
is carried for a run of about 300 miles. Heating of 
the passenger compartments is on the Burlingham 
hot-water system with radiators under the seats. The 
heating pipes for each body are connected to the 
adjacent engine, each system being entirely separate 
from the other. The lighting, which is provided from 
batteries carried outside the power-bogie frame is also 
separate for the two bodies. The total weight of the 
rail-car unloaded is 41 tons 5 ewt. 2 quarters, of which 
22 tons 0 ewt. 2 quarters are carried by the power 
bogie. The corresponding loaded weights are 52 tons 
0 ewt. 2 quarters and 26 tons 0 cwt. 2 quarters. 











LETTERS TO THE EDITOR. 





THE ENERGY BALANCE SHEET 
OF THE GAS ENGINE. 


To THE EpiTror oF ENGINEERING. 


Str,—As a chemist I must venture to criticise one 
of Dr. Lanchester’s articles; I refer to that entitled 
“The Intrinsic Change in Volume,” on page 319 of 
your issue of March 25. The principle of the article, 
as based on the title, appears to be fundamentally 
wrong. The volume changes of the gas in an internal- 
combustion engine cylinder are governed entirely by 
the movement of the piston. Dr. Lanchester may 
write 2H + O— H,0O until Avogadro positively spins 
in his grave, yet this reaction is never accompanied by 
a volume diminution in any internal-combustion 
engine. 

Surely it is much simpler to regard the chemical 





reaction of combustion as involving changes in the 
number of molecules present. Dr. Lanchester has, 
however, effectively clouded the issue by stating that 
the writing of correct chemical formule must be 
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regarded as ‘‘ pedantry.” 
duced by this treatment are explained away by a naive 
little note at the bottom of page 319:—“* It will be 
observed that simple elementary gases count as one 
volume, whereas compound gases count as two.” 

Surely, if account is to be taken of a change in the 
number of molecules, it is only logical to abandon the 
conception of constant specific heat, especially as a 
change in y is necessary. The decrease in the value of 
y follows logically from a decrease in the number of 
molecules present, for y decreases as the molecular 
complexity increases. Now that values of the specific 
heats of all gases normally involved in combustion 
processes are known accurately up to the highest 
temperatures, the fixed specific-heat method of treat- 
ment is surely indefensible. This being so, it can no 
longer be stated that changes in the number of mole- 
cules after combustion do not affect the calculated 
maximum temperature. As a matter of fact, when 
allowance is made for the changes in molecular number 
and specific heat in a petrol engine, the calculated 
maximum temperatures are affected considerably. 

Yours faithfully. 

18, Ladbroke-gardens, T. K. Hanson. 
London, W.1L1. 

March 31, 1938 








THE WORSHIPFUL COMPANY 
OF CARPENTERS. 


To Tue Eprror or ENGINEERING. 

Sin,—I was interested 
the Company's dinner to engineers on the 17th instant. 
I would like to say, however, that in 1933 the Company 
celebrated the 600th anniversary of their official exist- 
ence, when the Prince of Wales, later King Edward 
VIII, and now Duke of Windsor, presented the Master 
officially with the badge that is now worn by the 
Masters of the Company. No doubt you calculated 
the Company's existence from the date of the first 
Charter, but their official life dates from 1333, when 
their ** Boke of Ordinances,” now in the Public Record 
Office, was made in compliance with a writ of Richard II 
requiring particulars from Guilds and Fraternities of 
their constitution and property. 

Yours faithfully, 
H. C. Osporne, 

Carpenters’ Hall, 

Throgmorton-avenue, London, E.C.2. 

March 29, 1938. 








PERSONAL. 


Mr. J. F Anruvr, dock mechanical engmeer for 
the Great Western Railway at Cardiff, Newport, and 
Penarth, has been appointed dock mechanical engineer 
at Cardiff, Newport, Penarth, and Barry Docks. Mr. 
W. H. Wrxvsor has been appointed assistant docks 
mechanical engineer, Barry Docks. 

Messrs. Darwins, Limrrep, Fitzwilliam Works, 
Templeborough, Sheffield, have acquired the firm of 
Messrs Anprews Totepo, Limrrep, Toledo Steel 
Works. Neepsend-lane, Sheffield, 1. We 
that although the two businesses will, in future, be con 
ducted by a single board of directors, each will maintain 
its identity, trade marks, and 
POCERM Mr. A. P. Good, a director of Messrs. Andrews 
Moledo. has been nominated to the board of Messrs 
Darwins, while Mr. W. H. Thomas, who has been manag 
ing director of Messrs. Andrews Toledo, has been elected 
technical adviser the combined undertaking. 
which Mr. H. L. Armstrong is chairman and Mr. W. J 
Wigney managing director 

Messrs. Macrome, Limrrep, Macrome Works, Berke 
ley-road East, Hay Mills, Birmingham, have opened an 
oftice 62, Market-street. Manchester, under the 
management of Mr. G. C. Bond 
Puruirs Lamps, L 
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miTEeD, 145, Charing Cross 
road, London, W.C.2, inform that the foundation 
stone of the new factory of Messrs. Philips Blackburn 
Works, Limited, now in course of erection on a 32-acre 
site at Whitebirk Drive, was laid on Merch 30 by the 
Mayor of Blackburn 

Messrs. CeLorex, Limirep. announce that their 
factory, which is being built op the North Circular 
road, Stonebridge Park, Middles»x, on a site occupying 
some 13 acres, is nearing completion. The 
output of the factory, it is stated, will be about 12,000,000 
ft. of hard board and 30,000,000 sq. ft. of insulation 
material per annum, 


Messrs 
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or THE Wirrat. Ratway, 
Cnesnrre : AppDENDUM.—Messrs. Lightalloys, Limited, 
Alpax Works, St. Leonards-road, Willesden Junction, 
London, N.W.10, inform us that all the external sliding 
and hinged doors on the new rolling stock for the electri- 
fied lines of the Wirral Section of the London Midland 
and Scottish Railway were manufactured by them. A 
description of the equipment of this railway appeared on 
page 295 of our of March 18. The same firm 
supplied the sliding doors, seat pedestals and net-rod 
brackets for the new rolling stock now in use on the 
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TENDERS. 


We have received from the Department of Overseas 
| Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 


machines, developing 
Department of 
May 7 T.Y 


Sensitive Paper for photostat 
chemicals and acid fixing powder 
| Survey and Mines, Giza, Egypt ; 
19,826 /38.) 

Salt-Glazed Pipes, 6,000, six-inch, two feet long. 
of Cape Town Council ; April 25. (T. 20,072/38.) 


Refrigerating Plant for the municipal abattoirs at 


4. 


City 


| 


| 


Pretoria. City Council of Pretoria; May 2. (T.Y 
20,107 /38.) 
| Cables, single, three, four, and multi-core, lead- 


sheathed, water-proofed and armoured, both impreg- 
nated-paper insulated and vulcanised-rubber insulated. 
Also jointing material and joint boxes. Cape Town 
Electricity Department ; April 27. (T. 20,319/38.) 














CONTRACTS. 


Messrs. Simon-Carves, Louarrep. Cheadle Heath, 
Stockport, have received an order from the Stockport 
Borough Electricity Committee for three boilers in 
|} connection with extensions at the Millgate Electricity 
| Station, Stockport. The contract comprises three 
| complete new steam-raising units, including tri-drum 
boilers, economisers, superheaters, air heaters, mecha- 
nical-stoking plant, draught plants and auxiliaries, coal- 
j handling and storage plant, ash-handling plant, and 
extensions to the buildings. The boilers, each of which 
will have a capacity of 150,000 Ib. of steam per hour, 
will have a working pressure of 425 lb. per square inch, 
and a steam temperature of 800 deg. F. They will be 
automatically controlled. 

Messrs. HARLAND AND Wo.trr, Limrrep, Belfast, 
supplied the steam propelling machinery for the Port 
Jackson and Manly (Australia) ferryboat South Steyne, 
recently launched at Leith by Messrs. Henry Robb, 
Limited. The installation comprises a four-cylinder 
balanced triple-expansion reciprocating engine. A pro- 
| peller is fitted at each end of the vessel. 

Messrs. Bovine anp Company, Lourrep, 56, Kings- 
way, London, W.C.2, have just received a contract 
from the Government of Mysore for the supply of two 
| 12,200-b.h.p., 509-r.p.m., water turbines of the Francis 
type, each with a 36-in. diameter rotary valve incorporat- 
ing the firm’s tightening device, for the Government's 
hydro-electric scheme at Shimsha. The plant is to 
operate at a head of 597 ft., and, included in the contract, 
are the two high-pressure water-supply pipe lines, the 
low-pressure pipe line, two syphon pipe lines, and all 
ancillary equipment 
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BOOKS RECEIVED. 


United States Bureau of Labor Statistics. Serial No. 
R. 685. Injury Experience in Thirty Manufacturing 
Industries, 1935 and 1936. Washington: Super- 
intendent of Documents. 

Department of Scientific and Industrial Research. The 
National Physical Laboratory Report for the Year 1937. 
London: H.M. Stationery Office. [Price 2s. 6d. net.] 

Diesel Operators’ Manual. By J. W. AnpERson. Lon- 
don McGraw-Hill Publishing Company, Limited. 
Price 15s.) 

Electrical Machinery. 
ment. Fourth edition. 
by G. H. Hatt. London: 

Company, Limited. [Price 18s.] 

A Report on the Technical Colleges of South Africa. By 
Dr. F. H. Spencer. New York: Carnegie Corpora- 
tion of New York. Dumfermline. Fife : The Carnegie 
United Kingdom Trust 

Electricity Commission. Fire Risks at Generating Stations, 
etc Recommendations. Made by an Investigation Com- 
mittee Appointed by the Electricity Commissioners in 

of Stations of Major Importance Generating or 


London: H.M. 





Principles, Operation and Manage- 
By Terre.y Crort. Revised 
McGraw-Hill Publishing 


/ 


Respec 
Controlling Supplies of Electricity. 
Stationery Office. [Price 6d. net. 

The Science of Seeing. By Dr. Marruew LuckiesH and 
F. K. Moss London: Macmillan and Company, 
Limit«d Price 25s.] 


Department of Scientific and Industrial Research. The 
Investigation of Atmospheric Pollution. Report on 
Observations in the Year Ended 31st March, 1937. 


Twenty-Third Report London H.M. Stationery 
Office Price 7*. 6d. net 
1S8-Tafel fir Luft und Verbrennungsgase. By O. Lutz and 
F. Wor. Berlin: Julius Springer. [Price 3 marks.) 
ommonwealth of Australia. Eleventh Annual Report of 
the Council for Scientific and Industrial Besearch for the 
Year Ended 30th June, 1937. Canberra: L. F. John- 
ston. [Price 38. 9d.]} 
Oil and Other Fuels. An Economic Peace-Time Programme 
Tending Towards Security in War. By BoswortH 
Gotpman. London: Goldman Lambert and Partners, 


Aldwych House, Aldwych, W.C.2. 
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Finspury TecunicaL CoLuece OLD STUDENTS’ 
AssoctaTIon.-The 26th annual dinner of the Finsbury 
Technical College Old Students’ Association will be held 
at the Trocadero Restaurant, Piccadilly Cireus, London. 
W.1, on April 9, at 6.30 for 7 p.m. Tickets may be 
obtained from the acting honorary secretary, Mr. H. P. 


Guy Hadley.’ Station-road. New Barnet. Herts. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Welsh Coal Trade.—Dull conditions ruled on _ the 
Welsh steam coal market throughout the past week. 
Foreign buyers were still showing little interest in the 
forward positions and made purchases only on a hand-to 
mouth seale. They were reluctant to enter into business 
very far ahead at current prices, and it was obvious that 
a number of them regarded an early fall in values as 
likely. In spite of the continued quietness of demand. 
however, the collieries were able to maintain operations 
at the pits without increasing stocks unduly, as heavy 
deliveries had still to be made under existing contracts 
Therefore, while operators experienced little difficulty in 
covering their immediate needs sellers were not pressing 
and values, although not always maintained at best 
levels, were, on the whole, fairly steady. The Tunis 
Tramways placed business locally for about 4,000 tons 
of sized coals, while the Greek State Railways were 
in the market for between 25,000 tons and 50,000 
tons of large coals for delivery over the next few 
months. Offers of best large coals were still only of « 
limited character and new business was not easy to 
negotiate for these grades. Values, consequently. 
showed only slight variation. Inferior large kinds wer 
in ample supply to meet a poor inquiry and the ton 
was dull. The popular washed small and dry sized kinds 
could be obtained without much difficulty and pro 
ducers generally were in need of further outlets for thes« 
sorts. Cokes moved off quietly at recent values. Pit 
wood was slow and inclined lower. Patent fuel remained 
quiet but was steadily held. 

Tron and Steel Trade.—Quiet conditions ruled in 
iron and steel and allied trades of South Wales 
week, while some sections, particularly tinplate, wer: 
much less actively engaged. Customers, who had pre 
viously well covered their requirements ahead were dis 
inclined to make further heavy bookings and con 
sequently the volume of new business booked was 
somewhat restricted. 


the 
last 








FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Iron and Steel.—Industrialists do not view the recent 
recession in trade with alarm. They consider the futur: 
to be bright, and already there are signs of improved 
buying. Mr. Slater Willis, new President of Shettield 
Chamber of Commerce, attributes the falling-off in th« 
demand to the fact that users last year over-stocked 
when there was a threatened rise in prices. The r 
tiring President, Mr. A. J. Grant, contends that the 
slight recession in general trade is not surprising in 
view of political happenings in Europe. Even after 
the rearmament programme has been completed there 
are a great many capital enterprises waiting to be taken 
in hand by the railway, dock, and public utility com 
panies. A slight revival in monetary confidence will 
see a corresponding increase in orders. He adds 
* Already in many directions I can see an increased 
demand for our peace products exceeding that which 
we have experienced during the last two months.” All! 
types of raw and semi-finished materials are in strong 
demand, and producing works are operating to capacity. 
That the decline in trade is not serious is indicated by the 
fact that Sheffield’s output of steel is in excess of the 
standard of a year ago. The market in basie billets is 
brisk, while there is a growing demand for acid steel 
and steel-making alloys. Bigger supplies of scrap are 
available. Quotations show no material change. The 
heavy machinery and engineering branches are account 
ing for a steady volume of business. There is an active 
eall for steelworks’ and ironworks’ equipment, including 
rolling mills, forging plant, hydraulic presses, and 
furnaces. Electrical plant of all types is in demand 
Orders have been booked for large hollow forgings and 
boiler drums in connection with power-station extensions 
in this country and abroad. Sheffield Corporation has 
received from the Electricity Commissioners consent to 
borrow 500,0001. for the extension of the No. 5 plant at 
Blackburn Meadows generating station. Business in 
grinding and crushing machinery is considerable. Over 
seas orders are more numerous. The condition of the 
medium sections shows improvement. Works producing 
all types of special steels are actively employed, and the 
melting capacity at many of these works is taxed to the 
limit. Record business is being done in stainless steel 
while there is a ready call for heat-resisting and acid 
resisting materials. Tool steels and high-speed steels 
are in brisk demand, foreign requirements showing an 
increase. It is reported that another progressive section 
is that devoted to the production agricultural 
machinery parts and tools. 
South Yorkshire Coal Trade.—Only a limited amount 
of business is being done for prompt shipment on export 
account. The general demand is below norme!. Forward 
business develops slowly. Supplies of steam coal are 
ample for immediate requirements. Little trade is 
being done in bunker coal outside existing contracts. 
The likelihood of a lower price for coke during the next 
few weeks is militating against current improvement 
in the demand. Industrial and steam coals are in 
request on inland account. Heavy consignments of 
smalls are being consumed by electricity-generating 
and coke works. The demand for house coal has 
weakened, and stocks are steadily accumulating at mer 
chant depots and pit-heads. The latest quotations are :~ 
Best hand-picked branch, 28s. to 29%. 6d.; best South 
Yorkshire, 25s. 6d. to 27s. 6d.; best house, 22s. to 24s. : 


NOTES 


of 





best kitchen, 19%. 6d. to 21s.; best Derby selected. 
248. 6d. to 25s. 6d.; best Derby seconds, 22s. to 24s. ; 
best Derby brights, 20s. 6d. to 22s.; best large nuts 


| 198. 6d. to 20s. 6d.; and kitchen nuts, 18. 6d. to 19s 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Conditions in the Cleveland 
pig branch of trade still confine transactions to narrow 
limits, and notwithstanding the very light make addi- 
tions to accumulation of iron at the blast-furnaces 
continue. Regular output is still suspended and unlikely 
to be resumed until consumers of foundry qualities 
have considerably reduced their large stocks of Midland 
and Continental products, acquired when local makes 
were unobtainable. With the re-establishment of 
import duty on foreign iron and the 5s. rebate made to 
buyers of Cleveland pig who do not draw supplies of 
foundry pig from Continental sources, there is little 
prospect of further extensive purchases of material 
from abroad, and producers of Tees-side brands con- 
fidently expect to liquidate stocks as the tonnage at 
— on hand gradually passes into use. Merchants 

ave command of more local pig than they can dispose 
of. They have lost the custom of many old and much 
valued overseas firms who were driven into other markets 
during the period of acute shortage of Cleveland pig. 
Export trade is quite trifling. Stabilised quotations for 
Cleveland pig keep at the equivalent of 109s. for No. 3 
grade of iron delivered within the Tees-side zone, less 
rebate to loyal customers. 


Hematite.—Production of East-coast hematite con- 
tinues in excess of present still heavy needs. Much of 
the large output is absorbed by makers’ own consuming 
departments and by current contracts, but the surplus 
tonnage thrown on the market is slow of sale. Stocks 
are not large, however, and do not threaten to increase 
to any great extent. As in the Cleveland pig branch of 
industry, export business is extremely light. Moderate 
home sales are reported at fixed prices which are governed 
by No. 1 hematite at 133s. delivered to areas in the 
North of England, less 5s. rebate to loyal customers. 


Basic Iron.—The large output of Tees-side basic iron 
is no more than sufficient for the delivery demands of 
producers’ adjacent steelworks, and the quotation of 
1008. is a nominal figure. 


Foreign Ore.—Imports of foreign ore are regular 
and rather more than ample for the curtailed require- 
ments. Users are well placed as regards supplies. In 
addition to the tonnage on hand they have substantial 
running contracts against which to draw. 

Blast-Furnace Coke.—Transactions in Durham blast- 
furnace coke are few. Local consumers are understood 
to have made provision for adequate supplies over 
several months. Recognised market values stand at the 
level of good average qualities at 36s. delivered to 
Tees-side works. 

Manufactured Iron and Steel.—Little new is ascertain- 
able concerning the various branches of the semi-finished 
and finished iron and steel industries. Re-rollers would 
welcome expansion of demand, and now hesitate to 
accept full deliveries of steel semies, of which they have 
substantial quantities stored. Sheet mills are operating 
at well below capacity, and home and export orders 
would be very welcome. In the finished-steel trade, 
manufacturers of heavy materials still have arrears of 
delivery to deal with, and continue to run plant at high 
pressure, but producers of light sections are not so 
favourably placed. Trade in finished material with 
eustomers in foreign areas is unsatisfactory and dis- 
appointing, but business with buyers in Empire countries 
shows some improvement. For home business, principal 
market quotations are: Common iron bars, 131. 5s. ; 
steel bars, 111. 18s. ; soft steel billets, 71. 17s. 6d.; hard 
steel billets, 91. 2s. 6d.; steel ship rivets, 151. 28. 6d. ; 
iron ship rivets, 171. 5s.; steel constructional rivets, 
16l. 5s.; steel boiler plates, 11/. 188. ; steel ship, bridge 
and tank plates, 11/. 88. ; steel angles, 111. 0s. 6d. ; steel 
joists, 111. Os. 6d; Tees, 121. 0s. 6d.; heavy sections of 
steel rails, 101. 2s. 6d.; fish plates, 141. 28. 6d.; black 
sheets, No. 24 gauge, 15/. 15s. ; and galvanised corrugated 
sheets, No. 24 gauge, 18/. 10s. For export, black sheets 
are quoted 141., and galvanised corrugated sheets, 
16l. 15s. 

Imports of lron and Steel.—\mports of iron and steel 
to Middlesbrough and sub-ports last month fell to 
6,052 tons, of which 749 tons were pig-iron, 4,433 tons 
crude sheet bars, billets, blooms and slabs, and 870 tons 
plates, bars, angles, rails, sheets and joists. The decline 
is attributed to re-establishment of import duty on 
foreign material. Aggregate February unloadings reached 
12,534 tons, 5,968 tons being pig-iron, 6,115 tons crude 
sheet bars, &c.. and 451 tons plates, bars, angles, &c. 
In the pre-war month of March, 1914, imports totalled 
8,997 tons, made up of 5,661 tons of crude sheet bars 
and 3,336 tons of plates, bars, angles, &c. 

Tees Iron and Steel Shipments.—Statistics just issued 
show that during the first quarter of the year, while 
shipments of manufactured iron and steel from the 
Tees increased, loadings of pig-iron shrank to 5,119 tons, 
or less than in any single month during the corresponding 
period a year ago. Tonnage of manufactured iron and 
steel shipped in the past three months totalled 112,137 
tons, compared with 104,529 tons in the first quarter 
of 1937. March aggregate loadings of iron and steel 
amounted to 37,631 tons, comprising 1,470 tons of pig- 
iron, 1,991 tons of manufactured iron, and 34,170 tons 
of steel. Of the pig-iron cleared, 999 tons went coast- 
wise and 471 tons abroad; of the manufactured iron 
shipped, 421 tons went coastwise and 1,570 tons to more 
distant destinations, and of the steel loaded, 14,490 tons 
went coastwise and 19,680 tons overseas. Once more 
Scotland was the largest buyer of pig-iron accepting 
653 tons; while Turkey, with an import of 625 tons, 
was the chief purchaser of manufactured iron, Portuguese 


East Africa being second with 445 tons. The principal 
customers for steel were the Union of South Africa, 
7,002 tons; India, 2,714 tons ; Denmark, 1,572 tons ; 
Portuguese East Africa, 1,279 tons ; Northern Rhodesia, 
1,267 tons ; Southern Rhodesia, 1,086 tons ; and Egypt, 
1,009 tons. 








NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 

Scottish Steel Trade.—In the Scottish steel trade the 
conditions at present are rather varied, and whereas 
employment on the heavy side of the industry is good, 
that on the lighter side is not so satisfactory. The 
demand for ship and boiler plates is well maintained, and 
the tonnage on order is sufficient to ensure steady 
running of plant until about the Fair holidays, in mid- 
July. Seetional material is only in moderate demand, 
and the makers of black-steel sheets could overtake 
a very much larger tonnage than is on offer. Some 
improvement in this department is anticipated before 
long, but there are no signs of any change for the better 
in galvanised sheets. New business on the whole is very 
scarce, and Government orders are assisting very mate- 
rially in the matter of employment. Prices are steady 
and are as follows :—Boiler plates, 111. 18s. per ton ; 
ship plates, 111. 8s. per ton ; sections, 111. 0s. 6d. per ton ; 
medium plates, 13/. per ton ; black-steel sheets, No. 24 
gauge, in minimum 4-ton lots, 151. 15s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 18/. 10s. per ton, all delivered at Glasgow 
stations. . 

Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland have not changed 
very much over the week, and as there has been no 
increase in the demand full-time working cannot be 
maintained. In the steel bar re-rolling branch of the 
industry a similar state prevails and the present outlook 
is most disappointing. The following are the current 
market quotations :—Crown bars, 13/1. 5s. per ton for 


home delivery or export; re-rolled steel bars, 111. 18s. 
per ton for home delivery, and 111. 15s. per ton for 
r ton, and No. 4 bars, 


export ; and No. 3 bars, 121. 15s. 
130. 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade—The makers of Scottish 
pig-iron report an easier turn of trade overall, but certain 
consumers, particularly the steel trade, are still ordering 
with the usual regularity. Foundry iron is in rather 
slow demand at present and stocks are beginning to 
accumulate. The number of furnaces in blast remains 
at sixteen. The market prices are as follows :—Hema- 
tite, 61. 138. per ton, and basic iron, 51. 7#. 6d. per ton, 
both delivered at the steel works; and foundry iron, 
No. 1, 6l. 0s. 6d. per ton, No. 3 being 5l. 18s. per ton, 
both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, April 2, consisted of 110 tons to 
overseas destinations. During the corresponding week 
of last year the figures were 75 tons overseas and 24 tons 
coastwise, making a total of 99 tons. 

Scottish Shipbuilding.—In the Scottish shipbuilding 
establishments at the present time a very large per- 
centage of the work on hand is for the Government, and 
from the paragraph below it will be seen that five more 
contracts have just been placed by the Admiralty. 
Since the beginning of this year the new mercantile 
tonnage booked by Clyde firms has consisted of half a 
dozen vessels, two of which were ordered last month. 
The output for the month of March was 10 vessels of 
37,915 tons on the Clyde, and 5 vessels of 1,820 tons on 
the Forth. The totals for the first quarter of the year 
are as follows :— 


Vessels. Tons. 

The Clyde 20 61,203 
The Forth 10 8,860 
The Tay ‘ a a 1 3,000 
The Dee . ie aL ‘ l 690 
Total 32 73,753 


Admiralty Work for the Clyde.—At the end of last week 
it was announced that the Admiralty had placed orders 
for the final eight destroyers of the 1937 programme. 
Four of these have been ordered from Clyde shipbuilders 
—-two from Messrs. Scotts’ Shipbuilding and Engineering 
Company, Limited, Greenock, and two from Messrs. 
Yarrow and Company, Limited, Scotstoun. In each 
ease the order is for the hull and machinery. The 
Greenock-built vessels will be named the Lookout and 
the Loyal, while the Scotstoun vessels will be the 
Laforey and the Lance. The latest contract has been 
secured by Messrs. Scott’s Shipbuilding and Engineering 
Company, Limited, Greenock, and is for a depot vessel 
or mother ship for the destroyers of the 1937 pro- 
gramme. The cost of this new vessel will be over one 
million pounds sterling, and with the orders booked last 
week Messrs. Scotts ave just secured new Admiralty 
work of close on two million pounds and now have 
Government orders for 12 vessels. 








British STANDARD AUTOMATIC SWITCHES FOR EMER- 
Gency Ligutine Systems.—With a view to ensuring the 
reliability of automatic change-over switches and con- 
tactors for emergency lighting systems in places of 
entertainment, hospitals and other buildings, a speci- 
fication (No. 764-1937) has been prepared by the British 
Standards Institution, 28, Victoria-street, London, 8.W.1. 
The Home Office, London County Council, and other 
interested bodies, have co-operated in its preparation. 
The specification, which applies to switches employed 
in conjunction with storage batteries or other alternative 
source of supply, is obtainable from the Institution, 








price 2e. 2d. post free. 


NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, 8.W.1. Extra 
General Meeting. ‘‘ Report of the Sub-Committee on 
Tungsten Carbide Steels,” to be presented by Professor 
Dempster Smith. South Wales Branch: Tuesday, 
April 12, 6 p.m., The Royal Metal Exchange, Fisher- 
street, Swansea. ‘“‘ Breakdown in Prime Movers,” by 
Engineer Lieut.-Commander C. T. Phillips. 


Nortu-East Coast InstiruTion OF ENGINEERS AND 
SurPsurLpERs.—Sunderland Branch: To-night, 7.30 
p-m., The Sunderland Technical College, Sunderland. 
** Recent Progress on the Horizontal Vis-&-Vis Diesel 
Engine,” by Mr. H. V. Senior. 

INSTITUTION OF ELEcTRICAL ENGINEERS.— Western 
Centre : Monday, April 11, 6 p.m., The Merchant Ven- 
turers’ Technical ollege, Bristol. General Meeting. 
“Rural Electrification,” by Mr. J. 8. Pickles. North- 
Eastern Centre : Monday, April 11, 6.15 p.m., The Newe 
House, Pilgrim-street, Newcastle-upon-Tyne. Annual 
General Meeting. ‘‘ The London Television Service,” 
by Messrs. T. C. Macnamara and D. C. Birkinshaw. 
Institution: Monday, April 11, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Discussion on “ Air 
Conditioning,’’ to be opened by Mr. R. J. C. Barrington. 
North-Western Centre: Tuesday, April 12, 7.15 p.m.., 
The Engineers’ Club, Manchester. Annual General 
Meeting. ‘“‘The Surge Protection of Power Trans- 
formers,” by Drs. J. L. Miller and J. M. Thomson. 
Scottish Centre: Tuesday, April 12, 7.30 p.m., The 
Institution of Engineers and Shipbuilders in Scot 
land, 39, Elmbank-crescent, Glasgow, C.2. Annual 
General Meeting. ‘The Trend of Design of Electric 
Locomotives,” by Mr. C. E. Fairburn. Transmission 
Section: Wednesday, April 13, 6 p.m., Savoy-place. 
Victoria-embankment, W.C.2. ‘* The Surge Protection of 
Power Transformers,’’ by Drs. J. L. Miller and J. M. 
Thomson. Hampshire Sub-Centre: Wednesday, April 
13, 7.30 p.m., The Municipal College, : Portsmouth. 
Various short papers. 


InsTITUTION oF CrviL ENGinEERS.—Northern Ireland 
Association.: Monday, April 11, 6.15 p.m., Queen’s 
University, Belfast. Annual General Meeting. ‘* Deep- 
well Water Supplies,”’ by Mr. J. H. Thompson. Newcastle 
upon-Tyne and District Association : Tuesday, April 12, 
7.30 p.m., The North of England Institute of Mining and 
Mechanical Engineers, Westgate-road, Newcastle-upon- 
Tyne. ‘Sea Outfall and Sewage Disintegrator Plant 
at Seaburn—Design and Construction,” by Mr. Douglas 
Laws. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 


Centre : Tuesday, April 12, 7.30 p.m., The George Hotel, 
Luton. General Meeting. ‘‘ Carburation,” by Mr. Alex. 
Taub. 


INsTITUTE OF METALS.—Birmingham Local Section 
Thursday, April 14, 7 p.m., The James Watt Memorial 
Institute, Birmingham. Annual General Meeting. Chair- 
man’s Address, by Mr. W. F. Brazener. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








LAUNCHES AND TRIAL TRIPS. 


‘ IMPERIAL.”’—Single-screw passenger and cargo 
motorship ; double acting, two-stroke Burmeister and 
Wain Diesel engine. Launch, March 12. Main dimen- 
sions, 410 ft., by 58 ft., by 33 ft. 9in. Built by Messrs. 
Nakskov Shipyard, Limited, Nakskov, Denmark, for 
Messrs. Compania Sud-Americana de Vapores, Valparaiso. 


*“*VenicuLaR Ferrypoat No. 4.’’—Quadruple-screw 
Diesel-electric elevating-deck passenger and vehicular 
ferry for service at Govan; main generating engines 
supplied by Messrs. Davey, Paxman and Company 
(Colchester), Limited, and the generators, motors and 
control gear both for propelling and for the elevating 
deck supplied by Messrs. The General Electric Company, 
Limited. Launch with machinery on board, March 19. 
Main dimensions, 82 ft., by 44 ft., by 10 ft. 6in. Built 
by Messrs. Ferguson Brothers (Port Glasgow), Limited, 
to the order of The Clyde Navigation Trustees, Glasgow. 


‘* InporA.”’—Single-screw cargo steamer; triple 
expansion engine working in conjunction with a Bauer- 
Wach reaction turbine. Trial trip, March 25. Main 
dimensions, 442 ft. 10 in., by 57 ft. 6 in., by 34 ft. 6 in. 
Built and engined by Messrs. William Gray and Com- 
pany, Limited, West Hartlepool, to the order of Messrs. 
British India Steam Navigation Company, Limited, 
London. 

** Voto.”—Single-screw cargo steamer for service 
between Hull and various Continental and Baltic ports : 
triple-expansion engine tvorking in conjunction with a 
Bauer-Wach exhaust turbine. Trial trip, March 30. 
Main dimensions, 295 ft., by 40 ft., by 25 ft. 3in. Built 
and engined by Messrs. Swan, Hunter, and Wigham 
Richardson, Limited, Neptune Works, Newcastle-upon - 
Tyne, 6, for Messrs. Ellerman’s Wilson Line, Limited, 
Hull. 


‘“Joun Ho.t.’’—Single-screw passenger and cargo 
steamer for the West African trade; triple-expansion 
engine, fitted with Andrews and Cameron cam-operated 
valves on the high-pressure cylinder, and working in 
conjunction with a Bauer-Wach exhaust turbine. 
Launch, March 31. Main dimensions, 360 ft., by 
52 ft. 6 in., by 31 ft. 6in. Built and engined by Messrs. 
Camme!! Laird and Company, Limited, Birkenhead, to 
the order of Messrs. John Holt and Company (Liverpool). 








Limited , Liverpool. 
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THE COMPOUND LOCOMOTIVE. 


Ar the beginning of the present century locomo- 
tive history was made on the French railways, 
and particularly on the Nord, by the outstanding 
performance of compound engines of the De Glehn 
type. and such was the impression created that 
De Glehn compounds were widely experimented 
with in other c 
Spain, Egypt, and India all putting into service 
machines either constructed in France or designed on 
De Glehn lines. Yet, whereas in France the type 
was standardised on all railways, in none of the 
experimenting countries was it finally adopted. 

Admittedly, in summing up the advisability of 
introducing a new locomotive type, there are other 
qualifications than performance to be considered ; 
for instance, original and maintenance cost, ease 
of handling in shops, sheds and on the road, intro- 
duction of additional standard parts, and perhaps— 
for locomotive drivers are as a rule extremely 
conservative—overcoming staff prejudice. But, 
apart from all such considerations, it now seems 
probable that detail defects in the design of the 
compound engines may have contributed to their 
lack of success. 

The reason for this view is the following. In 
recent years French compounds have again come 
into the limelight, and particularly those designed, 
or rather modified from the original design, by 
M. Andre Chapelon, of the former Paris—Orleans- 
Midi Railway. Our readers are already acquainted 
with something of the wonderful work done by 
these “ transformed ”’ engines, and M. Chapelon in 
his book, La Locomotive 4 Vapeur, has thrown 
much further light on the modifications adopted 











After the war, when the need for additional 
power for French train services made itself felt, 
while some attention was given to the possibility 
of employing entirely new methods, such as the 
use of the turbine and the condenser, there were 
engineers who considered that more could be got 
out of the existing engines than had hitherto been 
achieved. Investigation showed that the work of 
the Pacific and Mikado type machines built shortly 
before the war was not, in proportion to the increased 
power available, equal to that of the earlier engines. 
The necessarily increased length of the boilers had 
produced a definite reduction of superheat, leading 
to serious condensation losses in the low-pressure 
cylinders, and indicator diagrams also showed 
extensive wire drawing and unduly high back 
pressure. If equal cut-offs were used in the two 
sets of cylinders, the rise in receiver pressure made 
it necessary to throttle the steam at the regulator, 
while notching up the high-pressure side in conjunc- 
tion with a late low-pressure cut-off, though prefer 
able to the former method, made the work done 
by the low-pressure cylinders disproportionally 
small ; remarks, by the way, which recall experience 
with the Webb four-cylinder compounds in this 
country. 

Without enlarging, it may be briefly stated that 
these troubles were overcome by the use of the 
double Kylchap blast pipe, which both provides an 
efficient draught and reduced back pressure ; by 
employing the Houlet superheater, which con- 
siderably increases the surface area of the incoming 
steam exposed to heating, and therefore the degree 
of superheat attained ; and by the enlarging of the 
sectional area of the steam passages from the normal 
one-tenth of the area of the piston to one-fifth, 
combined with improved valve gear, thus reducing 
wire drawing. Incidentally, M. Chapelon favours 
poppet valves with oscillating cams, operated by 
Walschaert link motion. The advantage lies, he says, 
not in the rapid opening and closing of the valves, 
but in their reduced weight and very short travel 
to give full opening, and in the simplification of the 
lubrication problem. The phase restrictions in- 
separable from link motions he considers actually 
advantageous, as at very early cut-offs, when 
speed is usually high, compression should be high 
also, and he states that the reduction of compression 
possible with the use of rotary cam gears only means 
ejection of cinders, disturbance of the fire, and 
difficulty for the fireman. 

The improvements resulting from M. Chapelon’s 
modifications are most strikingly illustrated by a 
comparison of indicator diagrams taken from two 
P.O.—Midi Pacific-type compounds of the same class, 
one in its original and the other in its altered state. 
The speed in both cases was in the neighbourhood of 
65 m.p.h., and the cut-offs in the former engine 
were 55 per cent. for the high-pressure and 82 per 
cent. for the low-pressure cylinders, against 55 per 
cent. for the high-pressure and 50 per cent. for the 
low pressure in the latter. As far as the high- 
pressure diagrams are concerned there is not much 
difference between the two engines, though as the 
receiver pressure is considerably lower in the 
unaltered design, the indicated horse-power in that 
case is greater—-],478 against 1,364. It is in the 
low-pressure cylinders that the improvement is 
remarkable, for whereas the low-pressure diagram 
of the unaltered engine shows a flat oblong indi- 
cating only 374 h.p., that of the modified machine 
is practically indistinguishable in shape from the 
high-pressure diagram and indicates no less than 
1,346 h.p., the output of the four cylinders thus 
being almost exactly balanced. The total indicated 
horse-power is therefore increased from 1,873 to 
2,710, and, after taking into consideration certain 
minor improvements in the altered engine, such as 
the increase of boiler pressure from 227 Ib. to 
241 Ib., M. Chapelon puts the gain in power at 
35 per cent. and in efficiency at least 20 per cent. 
The receiver pressure is increased from 31-2 lb. to 
76-5 lb., and other noticeable points in the diagrams 
are the reduced pressure drop between the boiler 
and the high-pressure cylinders and the disappear- 
ance of pressure oscillation in the high-pressure 
steam chest, the complete absence of pressure drop 
in the receiver, and the reduction of exhaust back 
pressure from 20-9 lb. to 10-67 lb. With such 
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engines M. Chapelon considers conjugate valve gears | possible. The Commissioners have therefore done 


quite feasible, as no difficulty would arise unless 
the high-pressure cut-off was reduced to the neigh- | 
bourhood of 20 per cent., a very unlikely figure for 
compound working; but he also utters a warning 
against using very late low-pressure cut-offs while 
notching up on the high-pressure side, as in that 
case, owing to the freer steam flow, the receiver drop 
will be greater than in the unaltered engine, and 
the effectiveness of the low-pressure cylinders will 
almost disappear. 

Although so much has already been published 
regarding the fine work of these engines, it seems 
worth while to quote the following instance from 
M. Chapelon’s book. On October 3, 1935, one of 
the altered Pacifics took a load of 13 coaches 
weighing 610 tons over the 70-17 miles of undulating 
road from Poitiers to Angouléme in 35 seconds under 
the hour. There is an uphill start for 23 miles. 
culminating in five miles of 1 in 200, which is the 
ruling gradient, yet the summit was passed at a 
speed of 73-8 m.p.h. with a cut-off of 45 per cent. 
in both sets of cylinders. No attempt was made 
to reach very high velocities on favourable sections, 
but the speed uphill and down was held at about 
75 m.p.h., which is the normal French maximum 
limit. Admittedly this was a special run, but when 
it is remembered that the latest London and North 
Eastern Railway streamlined Pacifics, of practically 
the same weight and nominal power as this French 
compound (103 tons weight and 35,455 Ib. tractive 
effort against 101-2 tons and 34,320 Ib. in the 
respective cases), seem to have very little in hand 
when hauling the Coronation Express on its 
70-m.p.h. bookings south of Newcastle, with a load 
of only 325 tons and a permissible maximum of 
90 m.p.h., it would seem that the case for the 
compound locomotive, when correctly designed, a 
a good deal stronger than it has sometimes been 
thought. In passing, it may be mentioned that | 
while he considers streamlining a valuable means | 
of increasing power, M. Chapelon points out that 
the improvement to be derived from it is far less | 
than can be looked for from the attention to the | 
blast pipe, superheat, and free steam flow which 
he recommends. 

In conclusion, it would be unfair not to point out 
that, so far as British railways are concerned, a 
very real obstruction to the adoption of the efficient, 
powerful compound engine is the difficulty of finding 
room within the restricted limits of the British | 
loading gauge for sufficiently large low-pressuree | 
cylinders. How much this is the case may be | 
realised when it is mentioned that even in France, | 
with practically a clear foot of extra overall width, 
the problem is giving rise to difficulties, and the 
P.O.-Midi Railway has actually worked out the | 
design of a heavy goods engine with four low- | 
pressure cylinders, two outside and two inside the | 
frames, in addition to two inside high-pressure | 
cylinders. Such an arrangement would hardly 
commend itself to our British love of simplicity. 














FIRE RISKS AT GENERATING 
STATIONS. 

In March, 1936, the Electricity Commissioners 
appointed a committee, of which Mr. J. M. Kennedy 
was chairman, to consider the steps that should 
be taken at existing or new generating stations to 
prevent a repetition of the fire, which had occurred 
at the Valley-road generating station, Bradford, 
a few weeks before. In August, 1936, a memoran- 
dum embodying the preliminery conclusion. de- 
rived from the investigation, which in the mesa- 
time had been extended to include sub-stations, 
was sent to the electrical engineers of selected and 
certain other generating stations; and the views 
of these officials have been taken into consideration 
in preparing the final report,* which was published 
last week by H.M. Stationery Office. Though the 
subject is primarily of interest to authorised under- 
takers who own yenerating stations or large dis- 
tribution centres, it contains a great deal of useful 
information, especially in the appendix, which 
it is advisable should be acted upon wherever 


od, 
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| fuses on the primary side and on the secondary side 


| resisting, but self-closing and sills at least 6 in. 





wisely to publish it. 

As regards generating station equipment, switch- 
gear naturally receives primary consideration. It 
is recommended that this should be divided into 
suitable sections, which should be interconnected 
by circuit breakers and that each section should be 
separated from its neighbours by fire-resisting 
partitions. In major installations it may be 
desirable to go even further and to house the sections 
in separate buildings. Individual sections should 
not be normally used for controlling an aggregate 
of more than 60,000 kVA, or the output of the 
largest generator or transformer, whichever is the 
greater, and the current loading per circuit breaker 
or "bus bar should not exceed 2,000 amperes. 
Separate vent pipes should be run from each three- 
phase switch tank or tank group as straight as 
possible and in an upward direction to the outside 
of the building. The primary circuits of voltage 
transformers should be provided with suitable fuses 
and, in addition, should be included in the zone of 
some automatic protective device. Current limiting 
resistances should be connected in series with the 


fuses should be as near the transformer as 
Although preservation of the continuity 


the 


possible. 


of supply is of course only secondary in importance | 


to the extinguishment of any fire that may break 
out, feeders should be connected to the various 
sections so that all essential supplies may be main- 
tained, and control or operating “bus bars, which 
run near electrically-worked switches, should be 
protected by screening or separation from the 
effects of fire or short circuit on the latter. Fuses 
for branch circuits to individual switches should 
be in the protected area. Effective "bus bar pro- 
tection is an ideal to be sought, though it is recog- 
nised that its installation is not yet always practic- 
able. Where it is installed it should in the first 
place be connected to indicating gear only, until 
further experience with its employment has been 
obtained. 

Further essentials are that adequate precautions 
should be taken to prevent oil from the switch room 
draining through openings in the floor into the 
cable tunnels as, it will be remembered, took place 
at Bradford, with the slipping of the cables them- 








selves. For this reason the cables should be clamped 
below floor level and should be protected by a 
pipe or former of heat-resisting material, rising to 
at least 18 in. above floor level. This pipe should | 
terminate just below the cable gland, should be | 
sealed at the bottom and filled with sand or small 
pebbles. Alternatively, an asbestos floor seal 
should be used and the cable itself should be wrapped 
with asbestos webbing, which should be treated 
with non-absorbent, non-corrosive paint. Another | 
precaution is to remove the jute covering from 
cables in switchrooms and tunnels, or, where this | 
is impractic ble, to protect them with a 10 to 1} 
mixture of clean sharp sand and cement applied | 
direct to the jute for a thickness of 2 in. or 3 in. | 
Main cables connected to one section of the ‘bus bars | 
should be separated by fire-resisting partitions from | 
those connected to the others. Control cables | 
should be divided in the same way and where | 
possible should follow a different route from the | 
main cables. When this is impossible, further 
precautions should be taken. 

No less important from the fire protection point 
of view than the layout of the switchgear itself 
is the design of the buildings housing it. It is 
recommended that these should be of fireproof 
construction and that any part of the frame which 
is liable to distortion by fire should be protected by | 
brickwork, concrete or asbestos. The type of 
construction adopted should be such that relief of 
pressure is afforded in the event of an explosion 
and there should be two doors, preferably at opposite 
ends, in each fire-resisting section. Emergency 
doors in the outer walls should open outwards. 
Doors between sections should not only be fire- 





high should be provided to hold all the oil in the 
sections. Drains should also be laid so that the 
oil may run away freely into external soakaways, 
the latter consisting of pits filled with pebbles 





graded from 1 in. to 2 in. The floor of each switch 


cubicle should be dished and have an individual 
pipe to the soakaway and, like the floors of switch 
and transformer rooms, should have a slope of at 
least 1 in 100, and, where possible, 1 in 30 or 1 in 40. 

Considerable stress is rightly laid on the need of 
proper maintenance and routine testing of the 
equipment. The necessity for keeping a comprehen- 
sive record of all inspections and tests is underlined. 
The insulation should be systematically inspected 
and any signs of incipient failure, such as overheating 
or tracking, noted. Main and auxiliary contacts 
and protective gear should be tested periodically. 
and the same applies to the oil. As regards the 
tests themselves, over-voltage tests should be 
carried out with an alternating pressure 1-6 times 
the normal, or, where this is not practicable, with 
a direct-current pressure, 2-7 times the normal. 
Such tests should be preceded by a careful inspec- 
tion of the switchgear, and where possible it is 
advisable to take measurements of the watt 
and current during the test. 

It is interesting to note that, in emergency. 
dealing with conditions which may result in fire is 
considered more important than the maintenance 
of the supply. For instance, if a fault develops and 
fails to clear itself automatically, the faulty section 
should, it is recommended, be isolated by hand 
as quickly as possible. Where a fire results from 
such a fault and persists, after the supply has been 
cut off, any adjacent sections which might be 
affected should also be made dead as soon as 
possible, especially when oil has ignited. 

The design and field of application of the tir 


loss 


, ; ; , 
equipment available for use in power stations are 


gone into at length in a useful appendix. Oil 
fires in switchrooms, indoor transformers and 
underground substations may be dealt with both 
by fixed equipment of the emulsion-forming water 
jet or carbon dioxide types, as well as by such 
portable appliances as hand extinguishers, sand 
and foam or water sprays. These should be pro- 
vided in sufficient numbers in the best situations. 
Outdoor transformers may also be protected by 
the latter apparatus and by fixed apparatus such as 
emulsion-forming water jets. Cable basements and 
small cable tunnels may be protected by carbon 
dioxide apparatus where effective sealing from the 
outside atmosphere can be assured, or by ordinary 
water sprinklers. It is noted that these recom- 
mendations are tentative since the whole question 
of suitable types of fire-extinguishing equipment for 
generating stations and switchrooms is now being 
investigated by a Committee of the British Elec- 
trical and Allied Industries Research Association. 
Co-operation with the local fire brigade is insisted 
on. The report, as a whole, indicates that a pains- 
taking eflort has been made to deal with a difficult 
problem, and we hope that its recommendations 
will be generally adopted, in spite of the difficulties 
to which such a course will undoubtedly give rise, 
especially in some of the older stations. A further 
responsibility has, it is clear, been placed on designers 
of new stations, but there is no reason to suppose 
that in the majority of cases the situation cannot 
be met without much trouble. 








NOTES. 


DEVELOPMENTS IN RESEARCH ON THE COMBUSTION 
or Souip FvEL. 


DevELOPMENTs of considerable significance in the 
economic utilisation of coal in Great Britain were 
foreshadowed at the fifth annual luncheon of the 
Combustion Appliance Makers’ Association (Solid 
Fuel), which was held at the Dorchester Hotel, 
London, W.1, on Wednesday, March 30. The toast 
of “The Association was proposed by Viscount 
Falmouth, who stressed the importance of using 
coal as much as possible in industry and thought 
that there was still a good field for its use in heavy 
commercial vehicles. The abandonment of steam 
wagons, he considered, had been decidedly pre- 
mature. Between 180 and 190 million tons of coal 
were produced annually in Great Britain for use 
in apparatus within the scope of the Association's 
activities. The price of coal was hardening and 
would continue to do so: hence the great import- 
ance of improving combustion efficiency. Mr. J. 
Arthur Reavell, who has been elected president for 
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a second year, responding to the toast, stated that 
the consumption of coal per head of the population 
had decreased from 4-34 tons in 1910 to 3-58 tons 
in 1934, although national productivity had greatly 
increased ; a trend which he interpreted as con- 
firmatory evidence that the coal used was being 
employed to much better advantage. All grades 
of solid fuel could now be burned with high effi- 
ciency, and still greater efficiency might be looked 
for as a result of the establishment of the Coal 
Utilisation Research Association. This newly- 
formed organisation was not yet officially in being, 
but its future prospects were bright, as it was 
assured of an endowment of between 25,000/. and 
30,0001. per annum. Sir Frank Smith, K.C.B., who 
proposed the toast of ‘‘'The British Coal Utilisation 
Research Association,” disclaimed any suggestion 
that it had originated with the Department of 
Scientific and Industrial Research. The Depart- 
ment was supporting the new venture, but would 
not seek to control its activities, provided that they 
were directly associated with research work. The 
coal reserves of this country, it was estimated, 
would last 500 years at the present rate of output. 
The scope was immense, and the way in which the 
problems of coal utilisation were tackled would 
affect the whole industrial future of the country and 
the standard of living of its inhabitants. The cost of 
goods varied with the cost of power, which, in turn, 
varied with the efficiency of conversion of fuel into 
power. The proceedings concluded with a toast to 
“The Guests,” proposed by Lieut.-Col. J. H. M. 
Greenly, C.B.E., which was suitably acknowledged 
on their behalf by Sir William Larke, K.B.E. 


Tue INsTITUTION OF AUTOMOBILE ENGINEERS’ 
Roya CHARTER. 


The desirability of raising the status of engineers 
has been frequently discussed in the past, and as 
stated on page 42, ante, a practical step in this 
direction was made in January last by the formation 
of an Engineering Public Relations Committee, a 
joint body representing some 14 of the leading 
technical institutions of the country. Apart from 
the formation of this committee, several of the 
major institutions have taken independent action 
by applying for a Royal Charter, and we are pleased 
to note the announcement by Major-General Peck, 
the President of the Institution of Automobile 
Engineers, made at a general meeting on April 5, 
that His Majesty The King has been graciously 
pleased to grant such a charter to that Institution. 
Automobile engineers will therefore now enjoy the 
privileges accorded to the members of other char- 
tered institutions, such as chartered civil engineers 
and chartered mechanical engineers. Apart from 
the increased status resulting from the designation 
of chartered automobile engineer, the members of 
the institution will, in common with those of other 
institutions enjoying chartered status, be recognised 
as persons authorised to sign the declarations of 
application for British passports. 








SOME SCIENTIFIC PROBLEMS 
OF INDUSTRY. 
THE second of the series of three lectures entitled 
“Some Scientific Problems of Industry,” given by 


Professor W. L. Bragg, D.Sc., F.R.S., before 
the Royal Institution of Great Britain, dealt 
with ‘“ Alloys,” and was delivered on Saturday, 


March 26. When commencing the lecture Professor 
Bragg recalled that in his first discourse, which 
dealt with iron and steel, he had described and illus- 
trated the remarkable wealth of structures which 
could be built up just from the two elements, iron 
and carbon. It was striking that it should be 


of electrons to atoms was 3: 2, or 1-5, while in the 


The Hume-Rothery rule, which had been closely 
investigated by H. Jones, of Bristol, did not hold 
invariably, however, but it was true in perhaps 
50 per cent. of cases. Nevertheless, rules of this 
type combined with considerations of free energy 
and other determinations of a like nature would 
eventually enable scientists to obtain a general 
survey of the whole field of alloys, their structure 


increased when the possibilities of heat-treatment 
were considered. Continuing this process further 
by taking metals three, four or five at a time, it 
would be seen that the possibilities of alloying were 
infinite. Viewing what had already been accom- 
plished, there was no doubt that an enormous 
number of alloys, perhaps possessing interesting 
and valuable properties, were awaiting discovery, 
and what was needed was some clue which would 
act as a guide through the maze to the nature and 
possibilities of potential alloys. Further work in 
the realm of intermetallic physics was needed as 
well as in that of intermetallic chemistry, but in 
the present state of our knowledge the physicist 
could only propound problems ; he could not provide 
solutions. 

There were great and striking differences between 
the structures produced by alloying two or more 
metals and those obtained by combining other 
elements. A chemical compound was the product 
of elements present in definite ratios, whereas in, 
say, a binary alloy each phase present constituted 
an intermetallic structure and extended over a 
range of composition. When examined by means 
of X-rays, each of these intermetallic phases was 
found to have its atoms arranged in a different 
manner. Some, for example, might be of the body- 
centred cubic and others of the face-centred cubic 
type. As was well known, these phases were 
designated by letters from the Greek alphabet, and 
in the chromium-aluminium system, which had 
recently been worked out by X-ray methods, the 
phases were so numerous that, beginning with «, 
it had been necessary to go as far as « to designate 
them all. 

The extent of the phases in a metallic system 
could be determined by several methods. A formal 
method of treatment which was very convenient, 
involved the consideration of the “ free energy ” of 
the alloy as obtained by X-ray experiments. The 
free energy had to be at a minimum for the system 
to be in equilibrium, and was defined by the 
following equation :— 

F=U-—T #4, 

where F was the free energy, U the internal energy, 
T the temperature, and ¢ the entropy of the struc- 
ture. The free energy values of an intermetallic 
system were plotted against composition, and from 
the curves obtained the lowest free energy of the 
system could be deduced, thus enabling the limits 
of the various phases to be determined. This 
method could be extended to ternary-alloy systems, 
in which the compositions were plotted on an 
equilateral triangle in the usual manner. By means 
of X-ray experiments, with the formal free-energy 
treatment as a guide, Bradley and Taylor had 
determined the phase boundaries of the iron-nickel- 
aluminium, the copper-iron-aluminium, the iron- 
copper-nickel, and the copper-aluminium-nickel 
systems, and work was proceeding on other ternary 
alloys. 

A good deal of light had been thrown on the 
question of phase patterns by Hume-Rothery, who 
had formulated a rule which enunciated that in 
similar phase patterns there was the same ratio of 
free electrons to atoms. For example, in body- 
centred cubic structures, such as Cu Zn, the ratio 
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‘ y-brass” types of structure the ratio was 1-62. 





possible to obtain such a range of structures in a 

metallic system when nothing corresponding to it | 
could be produced in chemical compounds of other | 
types. The whole question was bound up with the | 
nature of the atomic architecture of metals, the atoms | 
of which were not held together by bonds. Thus, | 
many configurations or intermediate structures were 

possible so long as the atoms were approximately in | t 
close packing. Turning to the subject of alloys, | f 


Professor Bragg said that, taking the metallic | shipping companies. On the whole, 1937, with the 
elements two by two, a vast number of alloys could | exception of the last two months, was a very 
be built up, which number could be still further | satisfactory year for shipping, though subsidised 


and properties. 





THE ENGINEERING OUTLOOK. 
XI.—MarRIneE ENGINEERING. 


AcTIVITY in marine engineering is dependent on 
he shipbuilding position, which, in turn, apart 
rom naval work, is influenced by the earnings of 





competition made operations extremely difficult 
on certain routes, for example in the Pacific, which 
continued to prove a black spot in spite of the 
recommendations of the Shipping Committee of 
the Imperial Conference in June, 1937, that the 
Empire Governments should consult together as to 
the best methods of removing the threat to British 
shipping. As shown in Table I the remarkable 
rise in the freight and time-charter rate indices 
at the end of 1936 was well maintained in the 
early months of 1937 and was followed by a further 
rise in the summer and autumn. Time-charter 
rates reached a maximum of 250 (1924 = 100) in 
August, while freight rates attained a maximum of 
144 (1924 = 100) in September. Thereafter, how- 
ever, a very severe decline set in and by December 
the rate had fallen back in both cases to a figure 
well below that ruling at the beginning of the year. 


Tasrie I.—IJndex Numbers of Shipping Freights and 
Time-Charter Rates. 








Sere Time-Charter | Freight 
Periods. Rates. | Rates. 
ae ey Se ie, ee on = 
1924.. -+| 100 | 100 
1925... +] 95 | 85 
1926. . ies 106 04 
1927.. of 107 od 
1928.. | 97 87 
1929. . : 107 a4 
1930. . ° 77 65 
1931.. | 62 67 
1932.. ‘ 67 64 
1933. . 63 61 
1934... 63 64 
1935. . : 69 64 
1936.. a 34 76 
1937.. oul 176 114 
1936— | 
January , 73 76 
February 69 | 73 
March 63 | 66 
April 62 65 
ay 71 70 
June 89 69 
July | 89 70 
August ihe 68 74 
September Lied 04 82 
October a 116 37 
November , 129 388 
mber be 140 107 
1937— | 
January .. ‘ 150 110 
February «| 136 110 
| March j 155 111 
April 185 116 
May 185 118 
June 182 114 
July 205 115 
August 250 129 
September 244 144 
October .. 208 134 
November 147 114 
December 120 99 


The Tramp Shipping Administrative Committee, 
which was set up in 1935 in connection with the 
granting of the subsidy to British tramp shipping, 
and which deserves much of the credit for the 
improvement in the position since that time, con- 
tinued its work during 1937, although the subsidy 
ceased to be payable in view of the fact that freight 
rates rose above the level of 1929. The subsidy 
was, however, available until the end of 1937 in 
the event of a fall in freight rates, but steps have 
not been taken to prolong it into the current year. 
In September, 1937, the Committee put forward a 
revised scheme of voluntary co-operation to ensure 
the continuance of the system of minimum freight 
rates and the regulation of tonnage after the end of 
1937. The scheme provided that owners should 
execute a binding agreement to observe for a period 
of two years the various schemes of co-operation 
enforced, subject to fines at various rates for breaches 
of the agreement. The liner companies, though 
not directly affected by the scheme, promised 
support on September 17, and in the following 
month the British tramp owners agreed to bring 
the scheme into operation as from January 1, 1938. 
At a meeting of the International Shipping Con- 
ference, in London in December, the scheme was 
also approved by representatives of Denmark, 
Estonia, Finland, France, Germany, Greece, Yugo- 
slavia, Holland, Norway, Spain, Sweden, Belgium, 
Canada, Italy and Poland. The full advantages 
of a scheme of this nature are not of course felt in 
a time of prosperity and until recently freight rates 
have been well above the agreed minimum rates. 
It was, however, reported in February last that 
two steamers had accepted the minimum schedule 
rate from Australia and it is to be hoped that the 














agreement will prevent rates falling to a level 
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comparable with those ruling during the depression. | to } per cent. and 1 per cent., respectively, the fund | construction at the end of the year, at 1,125,426 
The recent decline in freight rates is attributable in| showed a surplus for the six months to May 3,| gross tons, was the highest since the second quarter 
large measure to the poor Argentine harvest, since | 1937, of 355,6571. after paying laid-up allowances | of 1930 and was only about 300,000 tons below the 
the Argentine trade is normally by far the largest | at the maximum rate. It is anticipated that 1938 | average level for 1929. Between the first and 
absorber of tramp tonnage. The fall in the demand | will also prove a satisfactory year, though there has| second quarters of 1937 there was a substantial 
for tramp tonnage in February, 1938, caused the| been a marked increase in new tanker tonnage | increase in the tonnage of vessels on which work 
Consultative Committee, set up under the new /| under construction from 110 vessels of 1,400,000 tons | was commenced, from 253,493 gross tons to 367,698 
agreement, to consider the question of a laying-up | deadweight at the end of 1936 to 160 vessels of | gross tons, the highest figures since the first quarter 
scheme, similar to that which has been in force | about 2,000,000 tons deadweight at the end of|of 1930. It was hoped that this marked the 
since 1934 in connection with tankers. Previous| 1937. Much of this new construction is to the | beginning of areal expansion of activity, since it was 
attempts to institute such a scheme for tramp/order of the oil companies. Another adverse | known that the deferment of replacement during 
shipping encountered very considerable difficulties, | factor is the fact that 20 whaling factories are | the depression had not yet been made good. In 
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but it is felt that the introduction of minimum. | S | the third quarter of the year, however, the figure 
freight schemes has introduced a background| T4®-* ILL. — Shipbusiding Great Britain and Ireland. | for tonnage commenced fell back to 218,557, the 
which was previously lacking. It is, in fact, argued | ‘nal ; | lowest figure since the third quarter of 1935, while 
‘ . . esseis unde . . . 
in some quarters that a laying-up scheme is a Vessels Vessels | Construction | in the fourth quarter of the year this figure was 
necessary accompaniment to the minimum-freight Commenced.| Launched. | (atend of | a F ; “ 
schouses. sines in the absence of such & scheme there quarter) Paste LV.—I nternational Launchings for 1937. 
will be a very strong inducement to owners who | fe 7 | : 
4 . : , ,ercentae 
are unable to secure employment for their tonnage aa a mer wey yy of Total 
. vis 6,582 85,038 2,002,606 . Fs : 
at the minimum rates to quote lower rates, unless | ; 999 — oor ad yo ray 
. « ead 2 “n7 a75 aaunch- r at are 
they are assured of some form of compensation. — ‘ oe weet | — Export. Designed for 
The question of Japanese competition in the 3rd 360,087 360.445 1.448.355 | Export 
Far East, which was dealt with at some length in = 499,020 472,938 1,560,254 | - - — — —— 
° . ° ue 
this series last year, has of course been materially ist Qr 426,570 344,699 1,614,993 | | Tons. | Tons. 
altered as a result of the Sino-Japanese war. This| 24 ,, 230,466 468,023 1,392,063 | United Kingdom ..) 920,822 | 124,342 
. | 3rd ,, 160,714 378,585 1,116,746 Japan oe “+ 451,121 14,746 
has resulted in a withdrawal of the bulk of the ith | 131.995 296.843 908,902 |Germany .. | 435,606 223,708 | 
1931 United States --| 230,445 443 | 
ranue Il Idle Tonnage (Chamber of Shippi of th Ist. Qr 33,000 146,000 694,000 Holland - oe: 183,509 44,449 
ea ee © een eer) a 23,000 | 170,000 | 556,000 | Sweden. | 161,008 90,927 
4 | Sed ,, 39,000 30,000 417,000 | Denmark 131,411 113,878 
a. eames mame | 4th , 105,000 71,000 401,000 | | fair dtagnsh Pmt o saree ne 
Dat Net Date Net os ra 25.700 35,000 373,000 | 
. onnage : , age 8 25,7 35, 373, i . — n , ‘ . , 
Tonnag Tonnage. ond 38'000 69,000 231'000 | barely maintained. Though more recent figures 
win —enmaneiiiiene f See". 10,800 48,000 238,000 | are not available, reports from the principal ship- 
7 35 230,000 on gs . . : 
loze 1934 Pl — enennt _ building districts, and particularly from the Clyde. 
Aen 1 eee Ap yon Ist Qr 77,000 13,000 252,000 | indicate that the decline in new orders continued 
) 236,242 079, ° 6 ‘ 287,000 | . . 
July 1 81,158 July 1 1'042,000 = | oa rene soa, | during the first two months of the current year. 
—" — — “= ath 75,000 65,000 331,000 There can be little doubt that the decline in new 
bo ‘ ° ° ° ° 
January | 360,000 January | ss3,s00 | 834 ” es , | orders is to be ascribed less to uncertainty regarding 
. ; as Ist Qr 203,000 35,000 481,004 or ) £ . 
a a _ eyes 2nd 147,000 36,000 Hyon | the future shipping outlook than to the sharp rise 
. ~~, . rts ire 77,00 183,000 604,000 ° ° . . = 
October | 1,002,000 October | 512,300 -* 93'000 207 000 597,000 | im prices which took place during 1937 on account 
= seinten lt “Se v- 1935 | of the abnormal demand for raw materials created 
January | 3, 00M January | 435,600 Ist Qr 144,386 106,097 558,815 | . 
April 1 1,920,000 April 1 473,900 ond 108° 122 116011 560.321 | by the rearmament programme. It is, of course, 
ye Be -. yy rte Be = yy 3rd 118,979 112,840 reps |}extremely difficult to compare shipbuilding costs 
~poees 6,080, ctobe =,8 t $11,100 132,136 743,086 i . . > 
1932 1937 m.. ~ ve “| over a period of years owing to changes in design 
1 O06 r on : ees : : : . - 
Apri 1 yore April 1 . a Ist Qr 943,361 and in equipment and furnishing. Undoubtedly, 
. s Ap 90,! end 848,732 . . : ; . 
July 1 2" 196,000 july 1 61,200 oy 928,571 | part of the increase in cost per ton deadweight over 
aes — io 00,500 ith 963,642 | the last few years has been due to the adoption of 
1937 : : 3 - : 
January | 1,971,000 January | 174,600 lst Qr 253,493 1,014,454 | finer hull forms, more efficient propelling machinery, 
April 1 1,836,000 2nd ,, 367,698 1,199,973 : p ; ; i 
July 1 1,946,000 3rd 218,557 1,184,635 | TasLe V.— Marine Engineering : Total Employment 
October | 1.572.000 oa oa - . m ~ } 
. ~— } 4th ,, 217,497 1,125,426 | in the United Kingdom. 
| . - a pa ‘cninomne n = , 


at the same time resulted in such a diminution of | return from the Antarctic. Although this is an a Cy Seer 
trade as to exert on balance an adverse effect on| annual occurrence and the whaling factories for 

most British shipping companies. It has, more- | the most part adhere to the Tanker Pool regulations | J"!Y. a 
over, created a large tonnage of idle United States| they constitute a substantial additional tonnage} " 1930 


Japanese tonnage for military purposes, but has | expected to enter the trade in the autumn on their | Date Number Number Number 





shipping and thus increased competition from this | seeking employment in the carriage of mineral oils — 
source. The whole question of the position of|and might exert a considerable influence on rates | 1933 
Empire shipping, particularly between India and|if there should already be a surplus of carrying | ay 
the Far East, is now being examined by the Imperial | capacity. 1986 
Shipping Committee, and it is to be hoped that pro-| Table II shows the figures for idle tonnage laid 1937 sa,ses 


tective measures will shortly be taken. In the/|up at British ports, including both British and | — ; eeentnetneestvineensnc 
one instance, however, where recommendations | foreign shipping. In the early part of 1937 there | improvement in lay-out and equipment of crews’ 
have already been made, namely, the link across| was a remarkable fall, idle tonnage standing at | quarters, and other factors which may be expected 
the Pacific from America to New Zealand, no action | only 61,200 on July 1, by a considerable margin to show some return in reduced operating expenses 
has yet been taken, as mentioned above. the lowest figure recorded since the war. Although | and increased safety, but these increases have also 
Although the improvement in freight and time-| there was some increase during the last six months| been accentuated by the rise in the prices of 
charter rates has brought about a considerable |of the year the figure for January 1, 1938, still| practically all raw materials entering into ship 
increase in the earnings of British shipping com-| amounted to only 174,600 tons compared with | construction. 
panies, these can still hardly be considered to have | 212,400 tons on January 1, 1937. The increase} Some interesting figures showing the rise in ship- 
reached a satisfactory level. | was at any rate in part due to some Spanish ships | building costs are contained in Lloyd’s calendar 
The International Tanker Pool, which came into | sheltering at British ports. From the course of the | for 1938. It is recorded that the cost of a new 
being at the beginning of 1934, continued its work | freight market during the current year, however, | steamer of 9,000 tons deadweight in 1936 was 
in connection with the payment of compensation | it appears probable that the figure for idle tonnage | about 83,0001., but increased in 1937 to about 
for laid-up tanker tonnage, from a central fund | on April 1 will again show an increase. The marked | 120,0001., while a new motorship of 9,300 tons dead- 
provided by a levy on all charters. The operations | improvement in the employment of shipping tonnage | weight for which the contract price was 93,0001., 
of the pool are confined to the independent tanker | during 1937 is also demonstrated by the marked|was sold in August, 1937, for 163,000/. Other 
companies and do not cover ships attached to the | fall in sales of vessels for demolition. Sales of | examples are provided by older vessels which were 
big oil companies. Since its inception the pool | world shipping (excluding American) for scrapping, | sold during 1937 at prices considerably in excess 
has shown a substantial surplus and at one time | which amounted to 1,849,000 tons gross in 1933,| of their cost when new. Thus the steamer Mac- 
the laying up of tankers threatened to become a/| had fallen by 1937 to only 398,912 tons. | donald, of 8,850 tons deadweight, built at Sunder 
profitable business in itself. The maximum rate of Although the amount of mercantile construction | land in 1912, was bought in 1936 for 20,0007. and in 
compensation ‘was therefore reduced to 15s. per|on hand was higher during 1937 than in any year| June, 1937, was sold to the Japanese for nearly 
gross ton per six months. The year 1937 was an| since 1930, the full effect of the improvement in| 50,0001. The Dorington Court (4,818 tons gross) 
extremely satisfactory one for tanker companies, |the shipping position was unfortunately not re-| was sold in 1937 for 51,500/., which compares with 
and the progress made since 1934 is shown by the | flected in shipbuilding activity. Figures for the | an initial cost 21 years ago of 47,000/. 
fact that, in spite of progressive reductions in the | tonnage of vessels commenced, launched and under| It is generally admitted by shipowners that the 
contributions to the central fund from 15 per cent. | construction at the end of the period are shown | shipbuilding industry was not itself responsible 
on voyage freights and 18 per cent. on time charters, | in Table III. It will be seen that the tonnage under | for the rise in prices and in fact the Shipbuilding 
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Conference has been in close touch with suppliers 
and customers on the cost question. With the 
present intensification of rearmament, which is 
likely to result in a steady flow of naval shipbuilding 
orders over at least the next two or three years, 
it is difficult to see how costs are to be reduced 
in order to encourage new mercantile construction. 

Mr. A. Murray Stephen, a vice-president of the 
Shipbuilding Employers’ Federation, in reviewing 
shipbuilding activity during 1937, considered that 
in many ways the slowing up of mercantile orders 
towards the end of the year might have compensating 
advantages for the shipbuilding industry. Owing 
to the difficulty in obtaining supplies of steel and 
other raw materials it had been necessary to quote 
extended delivery dates and the lull in orders should 
give an opportunity to work off outstanding orders. 
So far as the capacity of the industry is concerned 
there is no doubt that a considerably greater 
volume of work could have been undertaken even 
allowing for naval construction. If, however, the 
industry is to work nearer to capacity it will be 
necessary to provide for a considerable expansion 


pany received the contract for the Anson, Messrs. 
Fairfield Shipbuilding and Engineering Company, 
Limited, the Beatty, and Messrs. Swan, Hunter 
and Wigham Richardson the Jellicoe, while the 
machinery of the last named is under construc- 
tion by Messrs. Wallsend Slipway and Engineering 
Company, Limited. The programme also provided 
for two aircraft carriers, of which the Formidable 
went to Messrs. Harland and Wolff, and the In- 
domitable to Messrs. Vickers-Armstrongs’ Barrow 
yard. Cruiser contracts were received by Messrs. 
John Brown and Company, Messrs. Alexander 
Stephen (2), Messrs. Swan, Hunter and Wigham 
Richardson, Messrs. Vickers-Armstrongs and Messrs. 
Scotts’. Shipbuilding and Engineering Company. 
In addition, contracts for eight destroyers, seven 
submarines and a number of smaller vessels were 
placed with private shipbuilding firms. 

It is not possible to enter into full details of 
mercantile construction. Most of the principal 
shipbuilding areas showed an expansion in tonnage 
launched in 1937, with the exception of the Tyne, 
Tees, Dundee and Liverpool. The most remark- 

















TABLE VI.—Unirep Kinepom Exports oF MARINE ENGINES AND MACHINERY. (£000's OmITTED.) 
1929. 1930. 1931. 1932. 1933. | 1934. 1935. 1936 1937. 
' 
| 
Fitted in Ships. 
1. Steam :— | | 
Reciprocating engines 1,081 | 1,311 520 245 «(| 101 160 | 221 336 | l 
Turbines... os 718 683 831 17% | 81 | — | 67 } oe | 770* 
Boilers . 736 | 837 503 201 384 83 104 229 
Other machinery 538 | 633 591 232 186 | 61 155 196 | } 
2. Motorships :— | | 
Engines - _ 897 | 2,899 813 65 44 85 197 | 298 } 188* 
Other machinery ..| o4 | 464 163 | 49 8 63 64 | 86 } 
Separate. j | 
Steam reciprocating | 221 | 169 74 28 25 31 27 23 21° 
Internal-combustion | 461 | 477 237 223 364 395 378 403 500 
Total .. ..| 4,746 | 7,478 3,722 1,319 893 877 1,233 | 1,668 1,479 





in the amount of skilled labour available and also 
in the capacity of those industries which supply 
materials for shipbuilding. 

The total mercantile tonnage launched in the 
United Kingdom in 1937 amounted to 920,822 tons, 
which compares with 854,717 tons in 1936. Atten- 
tion was drawn in this series last year to the com- 
paratively low proportion of tonnage launched 
which is for registration abroad. There was a 
slight improvement in this respect in 1937, from 
93,302 tons to 124,342 tons, the corresponding 
percentages in relation to total launchings being 
10-8 per cent. and 13-5 per cent. Germany, 
however, launched 228,708 tons for registration 
abroad, or 52-6 per cent. of the total tonnage 
launched, while the percentages for Sweden and 
Denmark were, respectively, 56-5 per cent. and 
86-6 per cent. In spite of the expansion in the 
United Kingdom output, there was a serious decline 
in the British share of world tonnage launched from 
40-4 per cent. to 34-2 per cent. This was due 
mainly to a considerable increase in tonnage launched 
in Japan, from 294,801 tons in 1936 to 451,121 tons 
in 1937. This brings Japan into second place of 
the world’s shipbuilders, the output of Germany 
in 1937 being 435,606 tons. The figures for inter- 
national launchings in 1937 are given in Table IV. 

The marine-engineering industry, of course, is 
not likely to trouble about any decline in mercantile 
construction in so far as this is due to congestion 
of the shipbuilding yards with naval work, since 
the amount of marine-engineering work is relatively 
considerably greater in the case of naval vessels than 
in that of mercantile construction. The growth in 
naval work on hand is shown by the fact that the 
displacement tonnage of naval vessels under con- 
struction has increased from 139,345 tons on 
January 1, 1935, to 281,925 tons on the correspond- 
ing date of 1936, 375,740 tons in 1937 and 547,104 
tons in 1938. It is expected that during the year 
April, 1938, to March, 1939, some 60 vessels, repre- 
senting a tonnage of 130,000 tons, will be put into 
service, while the programme of new ships to be laid 
down in 1938 includes two battleships, one aircraft 
carrier, four large and three small cruisers, and a 
number of other vessels. It is, moreover, widely 
expected that this programme will be expanded 
during the course of the year. 

Of the three battleships laid down under the 


* Estimated. 


able expansion, however, has been recorded on the 
Wear, where output rose from 8 vessels of a gross 
tonnage of 31,382 in 1935 to 36 vessels of 138,799 
tons gross in 1936 and 38 vessels of 155,723 tons 
gross in 1937. 

Employment in marine engineering showed a 
further marked expansion in 1937. The number of 
insured workpeople rose from 49,960 at July, 1936, 
to 53,780 at the corresponding date of 1937, while 
the number unemployed fell from 6,013 to 4,391. 
The number in employment, at 49,389, is the highest 
since 1930 and is not far short of the record figure of 
53,239 achieved in 1929. Detailed figures showing 
a comparison with previous years are shown in 
Table V. 

The five leading firms in marine engineering 
during 1937 were Messrs. Vickers-Armstrongs 
Limited, with a total output of 301,500 h.p.; Messrs. 
Fairfield Shipbuilding and Engineering Company, 
200,900 h.p. ; Messrs. Cammell Laird and Company, 
195,200 h.p.; Messrs. John Brown and Company, 
190,000 h.p., and Messrs. Scotts’ Shipbuilding 
and Engineering Company, 170,300 h.p. Most of 
these companies had a considerable amount of work 
on hand for naval vessels as also did Messrs. Parsons, 
Messrs. Hawthorn, Leslie, Messrs. Yarrow, and 
Messrs. Harland and Wolff. In addition to other 
machinery, Messrs. Barclay, Curle and Messrs. Swan, 
Hunter produced a number of sets of Bauer-Wach 
turbines for which they are the British licensees, 
the patents being held by the Deutsche Schiff und 
Maschinenbau A.G., Messrs. Swan, Hunter and 
Messrs. Kincaid, who also had a good deal of work 
on hand during 1937, took out licences to build the 
Christiansen and Meyer reciprocating engine fitted 
with Klug valve gear which has been applied to a 
number of vessels in Germany. Messrs. William 
Doxford and Sons announced in November that 
they proposed to extend their shops at a cost of 
90,0001., while early in 1938 a proposal was put 
forward for the amalgamation of Messrs. North 
Eastern Marine Engineering Company, Limited, 
with Messrs. Richardsons, Westgarth and Messrs. 
George Clark (1936), Limited. 

Although there was a slight increase in exports 
of marine internal-combustion engines sold sepa- 
rately, from 403,000/. in 1936 to 500,0001., these 
account for only about one-third of total exports 
of marine engines, and it is estimated that exports 


1936 and 1937. Exports by classes are shown in 
Table VI, but the figures do not include marine 
steam turbines exported separately, since these are 
not recorded as distinct from steam turbines de- 
signed for other than marine use. 
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Elasticity, Plasticity and Structure of Matter. By Dr. R. 

Hovuwink. Cambridge: The University Press. [Price 

21s. net.) 

THE usual procedure of testing materials yields 
information which goes to form the subject known 
as the strength of materials, by reason of which the 
data relate to the average values of the properties 
thus examined. Information of this kind suffices 
for most practical purposes, with the exception of 
special cases where repeated loads and high tempera- 
tures are involved, when account must be taken of 
crystalline structure. The problem then becomes 
one of finding the laws of variation under specified 
conditions for such properties as hysteresis, vis- 
cosity and plasticity, to name the principal factors 
| in connection with metals. The study has, however, 
equally important bearings on the behaviour of 
several substances, such as clay, paint, paper, among 
many others, as is shown in the instructive volume 
under review, for Dr. Houwink has taken a wide 
survey of the subject. 

Here special mention should be made of the 
chapters dealing with metals, since to these Dr. 
W. G. Burgers has contributed a valuable one on 
the plasticity of crystals. A perusal of these 
chapters presents the reader with a carefully 
prepared account of the way in which many solids 
exhibit a continuously increasing deformation or 
flow when subjected, within certain ranges of 
temperature for sufficiently long periods of time, 
to a constant load. The phenomenon is now 
explained as being due to a tendency of the atoms 
and molecules to readjust themselves so as to 
release the stress when a constant deformation is 
maintained. At high temperatures this process of 
relaxation causes the rate of flow to attain, ulti- 
mately, a constant value if rupture does not occur 
before that state is reached. 

Added interest is given to the work by reason 
of the fact that the mechanism of stress-relaxation 
is different for amorphous substances, and crystalline 
structures. Stated briefly, plastic deformation 
in amorphous materials involves the relative move- 
ment of the individual particles, while it implicates 
a large number of particles in the case of crystals. 
In this manner the cohesive forces in metals influence 
the changes of shape which are thus brought about, 
by a movement that resembles slip or shear along 
definite planes in a crystalline structure. But 
an ordered arrangement of particles, such as exists 
in an undeformed crystal lattice, is required if the 
slip is to take place freely. Consequently, if a 
comparatively long time is involved in the struc- 
tural changes, the plastic properties of a deformed 
test-piece may differ considerably from those 
associated with the undeformed state. In the 
course of time this leads to hardening, provided a 
moderate temperature is not exceeded during a 
test. The results of experimental investigations 
are utilised by the author for the purpose of describ- 
ing how the phenomenon of creep modifies the 
original yield-point when regard is had to the 
plastic deformation which occurs in ordinary 
practice. 

From the foregoing it will be understood that 
this volume constitutes a noteworthy addition to the 
literature on a subject to which a practical value 
can be attached in both mechanical and civil 


engineering. 


Machine Design. Second edition. by Prorrssors P. H. 


Hywanp and J. B. Kommers. London: McGraw-Hill 
Publishing Company, Limited. [Price 24.] 

Tuts is the 2nd edition of a book which has already 
become popular in this country. It has been 
thoroughly revised and a considerable amount of new 
matter introduced. American standards are used 
throughout but this does not seriously detract from 
its value for British users. 

The opening chapters are concerned with metal 








1937 programme, Messrs. John Brown and Com- 





of marine engines fitted in ships declined between 





processes and materials of construction, and some 
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of lubricants. It is thus seen, as already pointed 
out, that most students of engineering will profit 
by a study of these transactions. The adminis- 
trative and statistical aspect of various chemical 
engineering problems is examined in Volume 4. 

It is to be noticed that readers wishing to purchase 





particular volumes of this excellent record may do 


so in certain cases, at a price of 3/. per volume. 








THE BULK TRANSPORT OF 
EDIBLE OILS. 


A maJor difficulty in the transport of edible oils 
in bulk is the necessity of maintaining them at a sensibly 
uniform temperature, and as the value of such oils 
may range between 40/1. and 501. per ton, it is economic- 
ally practicable to provide fairly elaborate equipment 
to ensure that the permissible maximum and minimum 
temperatures are not exceeded. Glass-lined tank 
trailers have been extensively used in transporting 
edible oils by road, but where long hauls are involved, 
this method is comparatively slow by comparison with 
fast rail-haulage, although the use of road vehicles 
offers considerable advantages, especially at the ter- 
minal points, where final delivery may be to a factory 
having no rail connection. Recently, a system has 
been developed by the London Midland and Scottish 
Railway Company in conjunction with Messrs. Lever 
Brothers Limited and Unilever, Limited, whereby the 
benefits of both forms of transport can be obtained, 
and by courtesy of the companies concerned we were 
enabled to inspect, at Euston station, the means by 
which this end is achieved. 

The equipment will consist of a fleet of eight six- 
wheeled rail wagons, each carrying two insulated and 


electrically-heated tank trailers, as shown in the ar-| nium casing. 
The rail | 
wagons are being built at the railway company’s carriage | date the difference in loading when supported on the 


rangement drawing, Fig. 1, on page 394. 


and wagon works at Derby, and have a carrying capacity 


of 18 tons. They are fitted with end plates for loading | 


the trailers and for connecting two or more wagons to be 


loaded in succession, together with securing chains and | 


ratchet-operated wheel scotches to hold the load rigidly | 
in position. The length of each wagon over the buffers | 


is 33 ft. 5 in., and over the headstocks, 30 ft. The 
landing platform, on which the trailers may be run from 
either end of the truck, measures 32 ft. 24 in. in length. 
The overall wheelbase of 19 ft. provides ample stability, 
but as a safeguard against tipping when the 9 tons 
weight of the first full trailer is run on to the end of 
the platform, quick-acting clips are fitted to the ends 
of the frame by which the wagon can be secured to the 
rails of the permanent way. The axles have journals 
10 in. long by 5 in. in diameter. The tare weight of a 
truck is 16 tons 10 ecwt. 

The road-rail trailers, one of which is illustrated in 
Fig. 2, on page 394, are being constructed by Messrs. R. 
A. Dyson and Company, Limited, Liverpool, under 
their Dyson-Marenbon patents, and are of the single- 
axle type. They are fitted with a standard-pattern 
6-ton Scammell retractable fore-carriage, and, there- 
fore, can be manceuvred on to and off the wagons by a 
mechanical horse. The road wheels are fitted with 
single 36-in. by 8-in. Dunlop tyres, but as it is not 
possible to lash securely on a railway truck a vehicle 
supported only on pneumatic tyres, cast-steel rail 
wheels, 18} in. in diameter, are mounted on the hubs 
and on special brackets at the forward end of the trailer, 
and these, resting on the side guide-rails of the wagon, 
carry the weight of the trailer during transit on the 
railway. As the trailers are backed on to the trucks 
the rear Dyson-Marenbon wheels engage with the 
guides and take the weight off the pneumatic tyres. 
The fore-carriage, which can be locked in its midposition 
to prevent swivelling and to avoid vibration in transit, 
is lifted just clear of the truck platform by the engage- 
ment of the front guide wheels. Adjustable scotches, 
mounted on horizontal screws and moved by means of 
permanently-attached ratchet levers, are then screwed 
against the guide wheels and effectively prevent any 
fore-and-aft movement of the load, while lateral move- 
ment is prevented by the guide rails. Coloured indica- 
tion marks on the scotches and the truck sides must 
be brought into alignment in setting the scotches, to 
ensure that the weight is correctly distributed in rela- 
tion to the truck axles. 

The dual nature of the service has involved a number 
of special features in the design of both the chassis 
and the tanks of the trailers. The tanks are of cylin- 
drical form with dished ends, and are manufactured 
under Pfaudler patents by Messrs. Enamelled Metal 
Products Corporation (1933), Limited, London, 8.W.1. 
The internal dimensions are 4 ft. 6 in. in diameter, 
12 ft. 3 in. length of the straight side, and 13 ft. 9 in. 
overall length, corresponding to a capacity of 1,250 
imperial gallons, or 5 tons weight of oil. The mountings 
comprise a manhole 16 in. in diameter, a 3-in. outlet 


| to give a slight cushioning effect and to avoid electro- 


connection with the heating system. The insulation 
consists of Alfol, 4 in. in thickness, covered by 18 gauge 
aluminium sheet. Separate insulated covers are pro- 
vided for the manhole and other mountings, and these 
are made detachable to give access to the fittings with- 
out disturbing the main insulation. Where the tank 
shell is liable to be exposed by removal of the covers 
| it is protected as much as possible by a coating of 
| plastic insulation with a waterproof facing. 

The chassis is constructed of rolled-steel sections, 
these being cranked and tapered to allow a low mount- 
ing of the tank in order to comply with the Railway 
Clearing House rule that the centre of gravity of the 
truck and trailers shall not be higher than 5 ft. 10 in. 
above rail level. The tank is supported on the 
chassis on wood cradles, these, in turn, being carried 
on cross-members attached to the underside of the 
chassis frame, with which the underside of the tank 
is actually level. Four holding-down straps constitute 
the fastenings, those at the ends, measuring 3 in. in 
width by 4 in. in thickness, being regarded as master 
straps to which the inner pair, of the same width but 
only half the thickness, are considered auxiliary. 
The rings for the truck lashings are held in cast-steel 
brackets riveted and welded to the master straps. 
All the straps are connected together by steady-bolts 
and the front master strap is further supported by a 
diagonal strut on each side, bracing it against the chassis 
frame. The relative positions of this strut and the 
lashing-rings can be seen from Fig.2. This arrangement 
holds the tank securely and provides a firm foundation 
for the lashings. Beneath the straps wooden rings are 
let into the insulation between the tank shell and the 
}outer aluminium covering, and balata belting is 
| inserted between the straps and the tank, and also 
| between the tank and its wooden supporting cradles. 





chemical action between the steel strap and the alumi- 
The trailer back-axle is of special design to accommo- 


road wheels and on the rail wheels, respectively. The 
rear rail wheels are provided with a series of holes to 
afford access to the nuts securing the road wheels, 
to the hubs of which they are attached. The front 
auxiliary wheels are carried on pressed-steel brackets, 
braced to the chassis members and connected by a 
stiffening tube passing beneath the tank. The trailer 
rear springs are of the semi-elliptic type and are of 
silico-manganese steel. The designed deflection under 
full load is only 1} in., but as it is not practicable, 
during rail transit, to allow even this deflection, spring- 
deadening jacks are fitted to the rear axle, and are 
screwed down by the handwheels at the front of the 
tank before the trailer is lashed to the truck. The 
design of the jack can be seen by reference to Fig. 1. 
It consists of a bent tube filled with steel balls and 
communicating with a piston, the stem of which pro- 
trudes into the tube. By turning the handwheel the 
balls are forced inwards by screw pressure, thus driving 
down the piston and locking the spring against vertical 
movement. So that the trailer can be drawn backwards 
off the truck if necessary, a rear coupler is provided in 
the rear cross-member of the chassis. In such circum- 
stances the brakes, which are of the Clayton-Dewandre 
double-acting vacuum type, can be operated through a 
special connection. Mechanical operation is also 
provided by means of the trailer brake gear fitted in the 
cab of the tractor, which acts through bell-crank 
mechanism incorporated in the king-pin. A parking 
brake consisting of a handwheel and screw is mounted 
on the front of the trailer at the near side. All brakes 
are fully compensated. 

The heating system, shown in Fig. 1, consists of a 
thermo-syphon arrangement of hot-water pipes con- 
nected to a cylindrical copper heating tank contained 
within a cast gunmetal casing. An electric immersion 
heater, loaded to 1,800 watts at 30 volts, is screwed 
into the gunmetal casting and projects into the copper 
cylinder, as also does a thermostat, supplied by Messrs. 
The British Thermostat Company, Limited, which 
operates in conjunction with a low-voltage Sunvic 
vacuum control-switch. From the heating tank a 
single riser pipe communicates with a header tank, 
which has a filling branch projecting through the top 
of the trailer tank. The riser pipe also branches into 
two main heating pipes which are led round the sides 
of the oil tank to unite in a single return pipe along the 
bottom of the oil tank and so back to the heating 
cylinder. All the pipes are of copper and, like the 
other internal fittings, are heavily tinned. Pure asbestos 
gaskets are used, and, to prevent chemical action, 
stainless steel is used for all bolts projecting within 
the oil tank. A supply cock is provided at the front 
of the tank and a drain cock at the rear end to enable 
a connection to be made to a factory hot-water supply 
if electric power is not available at a terminal, but 
normally the heating is by electric current, for which a 
150-ampere plug socket is fitted on the rail chassis, 
should pre-heating or boosting be necessary. The 


cock so that both can be enclosed in the same insulated 
cover. 

During rail transit, the electric current for heating 
is generated by a field-regulated Tonum generator 
supplied by Messrs. J. Stone and Company, Limited, 
London, which is driven from one of the truck axles 
and has an output of 3-6 kW. The necessary connec- 
tions are by jumper cables, plugged into sockets on the 
truck. Dummy sockets are provided to hold the plugs 
when not in use. All the cables on the trucks and the 
road tanks are run in steel conduits, and access to the 
electrical gear and the other parts of the circulating 
system is obtained through removable insulating covers. 
As the supply available for each tank is only 1-8 kW, 
and ceases when the truck is stationary, the tank 
insulation has been designed to ensure that the heat 
loss when standing shall not exceed 35 B.Th.U. per 
deg. F. per hour. In preliminary tests carried out 
with the first vehicle, without the heating unit in 
operation, the actual temperature drop was found to 
approximate to 0-39 deg. F. per hour. 
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Tue Minister for the Co-Ordination of Defence, 
accompanied by the Minister of Labour, met the 
executive council of the Amalgamated Engineering 
Union in London on Monday this week. An official 
account issued at the close of the meeting stated : 
“ The union attended in response to a request from the 
Minister for the Co-Ordination of Defence, who said 
that, having regard to the present international situa- 
tion, it had been necessary to examine afresh the 
armaments programme for the purpose of considering 
what steps were necessary to accelerate its completion, 
and the Government took the view that they should 
inform the representatives of the employers and 
workers in the industry of the position, and enlist their 
co-operation. The Minister stated that the accelerated 
programme would place a new strain on the capacity 
of the plant and labour in that industry, and he 
suggested that the representatives of the employers 
and the workers should meet together to discuss how 
to meet the needs of the situation. The president of 
the union, Mr. J. C. Little, raised points regarding the 
purpose for which the arms were required and the use 
which was at present being made of the available skilled 
labour, the limitation of the profits of armament 
firms, and the question of guarantees. A full and frank 
discussion took place. Mr. Little said that the executive 
council of the union would consider the statements 
made by Sir Thomas Inskip.” On the following day, 
the Minister had a meeting for the same purpose with 
representatives of the Engineering and Allied Em- 
ployers’ National Federation. 





The Ministry of Labour provisionally estimates that 
at March 14, the number of insured persons between 
the ages of 16 and 64 in employment in Great Britain 
(exclusive of persons within the agricultural scheme) 
was approximately 11,380,000. This was 56,000 more 
than the total for February 14, and, on a comparable 
basis, about 16,000 more than the total for March 15, 
1937. There was an improvement in employment, 
between February 14 and March 14, in building and 
public-works contracting, agriculture, tailoring and 
dressmaking, the motor-vehicle, cycle and aircraft 
industry, shipbuilding and ship-repairing, the distribu- 
tive trades, and hotel and boarding-house service. On 
the other hand, employment declined in coalmining. 
the iron and steel industry, metal-goods manufacture, 
and most of the textile trades. 


At March 14, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,350,121 wholly unemployed, 331,247 
temporarily stopped, and 67,613 normally in casual 
employment, making a total of 1,748,981. This was 
61,440 less than the number on the registers at Feb- 
ruary 14. Ona comparable basis there was an increase 
of about 202,000, compared with March 15, 1937. 
The total included 1,269,286 men, 42,490 boys, 382,389 
women, and 54,816 girls. 





Industrial News, a publication of the British Trades 
Union Congress, states that the General Council have 
received with satisfaction a letter from the Unemploy- 
ment Assistance Board, intimating that, following 
upon representations made by the General Council’s 
deputation in December last, the Board had decided 
that the first 5s. of trade-union unemployment benefit 
received by an applicant for unemployment assistance, 
or any member of the household, will be left out of 
account in arriving at assessments. Necessary instruc- 
tions are to be issued by the Board giving effect to the 
decision at an early date. ‘“‘ This concession,” it is 
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added, “‘ of 5s. in respect of trade-union benefit will not 
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be confined to unemployment benefit only, but will 
include other trade-union benefits.” 


The Board, it is stated, has also informed the General 
Council that difficulties in the way of satisfactory 
arrangements being made for the administration of un- 
employment allowances by trade unions, which already 
administer State unemployment benefit under agree- 
ment with the Minister of Labour, have been got over, 
and the Board is prepared to enter into negotiations at 
once on this subject. Industrial News adds that “a 
short while ago, the General Council were able to get 
the Unemployment Assistance Board to ignore half 
of any Workmen's Compensation lump sum in arriving 
at assessments.” 


\ new wages agreement covering the Nottingham- 
shire coalfield contains provision for an annual week's 
holiday with pay for the 41,000 miners in the area. 
It is a joint scheme, the details of which have yet to 
be adjusted; but it is stated that employers and 
workers are to make their contributions through the 
medium of the monthly wages ascertainments, these 
being regarded as a charge on costs other than wages. 
The new wages agreement provides a higher basis rate 
for the lower paid men, who will, in future, benefit 
from any increased percentages above the minimum. 


A survey of profit-sharing made recently in the 
United States, under the auspices of the National 
Industrial Conference Board, discloses that out of a 
total of 161 schemes studied 50 were in operation, 
15 inactive, and 96 had been discontinued. Particulars 
of the investigation appear in the February issue 
of the Department of Labour’s Review. Apart from 
these, it is stated, there were found to exist 32 plans 
for giving compensation to wage-earning and salaried 
employees, which could not be properly classified 
as true profit-sharing schemes. The number of 
beneficiaries under the two types of arrangements is 
reported to be 200,000, of whom all but 29,724 were 
covered by regular profit-sharing schemes; that is, 
schemes in which the payments made to employees 
bear a definite relation to the profits of the company. 
Very often profit» are distributed among employees 
on the basis of their actual earnings, but in a great 
number of cases other factors, such as length of service, 
rank, or the relation of the worker's wages to the entire 
payroll of the company, are taken into account. 
Under 42 of the 50 schemes in operation, profits were 
distributed in the form of cash. In the other cases 
payments were made in the form of stock, interest- 
bearing certificates or other forms, or partly in cash 
and partly in securities. 


In most cases, the distribution of the employees’ 
share of profits has so far been made at the end of the 
fiscal year, but the trend now seems to be in favour 
of more frequent allocations. A previous study made 
in 1920 showed that profits were distributed annually 
in 78 per cent. of the csaes, whereas the survey com- 
pleted in 1937 revealed that annual distribution of 
profits had taken place in only 42 per cent. of the 
cases, Semi-annual, or quarterly or even monthly 
payments were preferred in the other cases. 


rhe same issue of the Review contains an interesting 
article on the subject of lead poisoning by Dr. Frederick 
L. Hoffmann, consulting statician to the Biochemical 
Research Foundation of the Franklin Institution in 
Philadelphia. One of the most encouraging signs 
of progress in industrial sanitation and public health 
is, he says, the marked decline which has taken place 
in the occurrence of fatal lead poisoning in the United 
States and in other countries. In America, the rate 
has declined from 2-5 deaths per million of population 
in 1900-1904, to 1-0 death per million in 1936, or 60 per 
cent. Similar downward trends are recorded in a num- 
ber of other countries. In Dr. Hoffman's opinion, the 
decline in industrial lead poisoning in America is largely 
the result of improvement in the sanitary condition: 
in factories but, he adds, it is also due to the improved 
economic condition of the workmer, who receive higher 
wages, work shorter hours and have a decidedly 
better type of physique than the workers of earlier 
years 


Under an Act which has just come into force in 
Latvia, associations and federations which are not 
carried on with a view to profit, whether already con- 
stituted or about to be constituted, may only be set 
up or continue to function with the permission of the 
public authorities. The rules of the various associations 
are therefore to be submitted for registration to the 
Minister of the Interior, who is entitled to refuse to 
register them if he considers that the constitution of 
the association or federation is undesirable. An 
association or federation which has been registered will 
acquire legal status. Membership of the associations 
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is open to persons of both sexes of 21 years of age, 
but only those persons who enjoy civil and political 
rights may found an association. Aliens will only be 
allowed to be members of the managing bodies of an 
association if they obtain the express authorisation of 
the Minister. The Minister of the Interior will exercise 
supervision over the activities of the associations and 
of their directors. The associations and federations are 
required to submit to the Minister, not later than 
April 1 of each year, a report of their work, drawn up 
in accordance with a model supplied by the Ministry. 
The decisions of an association are only valid if they 
have been taken with the consent of the chairman of the 
association. 

The Minister is authorised, if public interest requires 
it, to remove the officers of an association and replace 
them by other members, or to appoint heads with 
plenary powers to direct the association. The Minister 
is also empowered to be represented at meetings of the 
general assemblies or executive committees of the 
associations. He may cancel any decisions taken by an 
association if he considers them contrary to its rules 
or illegal, and may dissolve an association if he con- 
siders its activity undesirable or prejudicial to the 
public interest. All associations with a membership 
of less than 20 persons must be dissolved. All associa- 
tions not carried on with a view to profit which were 
in existence before the coming into force of the new 
Act must, under pain of compulsory dissolution, 
become registered in accordance with the provisions 
of the Act within a maximum period of six months. 
Another Act which came into force at the same time 
prohibits strikes and lock-outs and any action insti- 
gating them. Infringements of this prohibition will be 
punished by a fine up to 1,000 lats, or imprisonment up 
to three months, or both. 


The Supreme Court in Czechoslovakia has given in 
recent years various decisions with regard to payment 
for overtime. A summary of these, together with the 
Court’s final decision, is given in a recent issue of the 
weekly organ of the International Labour Office at 
Geneva. The question at issue, it is stated, was 
whether extensions of hours of work for which, under 
the Eight-Hour Day Act of 1918, no special permit was 
necessary, could be paid for in the form of a lump 
sum fixed by collective agreement. The Supreme 
Court has given various different opinions on this 
question. In some cases it stated that payment for 
overtime which did not require a special permit from 
the competent authorities was not contrary to the law 
and might take the form of a lump sum compensation, 
fixed by agreement between the parties concerned. In 
other cases, however, it expressed the opinion that 
collective agreements should be considered as null and 
void when they provided for payment of overtime 
which had not been authorised by the competent 
authorities. 

On June 21, 1937, the Supreme Court took a decision 
which provides a definitive solution for the problem 
of the payment of overtime by means of a lump sum, 
The decision states that an agreement concerning 
overtime payment is not illegal; such payment may 
take the form of a lump-sum compensation, whether 
the overtime is authorised by the competent authorities 
or not. The reasons for this decision are as follows :— 
The provisions of the Act of 1918 show clearly that all 
overtime must be paid as such. The Act provides for 
overtime of two kinds, f.e., overtime authorised by the 
competent authorities (specified for the most part in 
the Act itself) and overtime which does not require 
special authorisation. The Act prescribes that all ex- 
tensions of normal hours must be considered as over- 
time and paid separately (Sections 6 and 7). Any 
person infringing the provisions of the Act is liable to a 
fine (Section 13). 


It is clear from these provisions, Jndustrial and 
Labour Information says, that the authors of the Act, 
considering that the workers were economically the 
weaker party, sought to give them effective protection 
against any possible abuse on the part of the employers. 
This object is attainable by giving the worker uncon- 
ditional right to payment for overtime done. The 
penalties provided by Section 13 of the Act merely 
strengthen this right. Agreements with regard to 
payment for overtime which does not require a special 
permit, as well as agreements providing for lump sum 
payment, are valid, and the amount of the payment 
may be settled by the parties concerned. It thus 
appears that payment for overtime may take the 
form of a lump sum, duly fixed by agreement, whether 
the additional hours have been specially authorised 
or not. fice 

The Colombian Ministry of Industry and Labour 
has published a scale for the assessment of permanent 
incapacity for work. The scale is divided into 11 
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groups, each of which includes from five to 19 injuries 
capable of reducing capacity for work by 2 per cent. 
to 8 per cent. For every injury contained in each of 
these 11 groups, a corresponding compensation is 
provided, the amount of which varies, according to the 
gravity of the results of the accident, from twice to 
12 times the monthly wages of the injured worker. 
Injuries which are not mentioned in the scale are 
assessed by the doctors attached to the Department 
of Labour or, in case of dispute, by the Office of 
Medical Jurisprudence. In no case can the incapacity 
be finally assessed until the injury has been declared 
to be healed. 


A new system of granting unemployment relief to 
seasonal workers has been adopted in New Zealand. 
According to Mr. H. T. Armstrong, the Minister of 
Labour, investigations had shown that persons in 
seasonal occupations were being admitted to unemploy- 
ment allowances immediately at the end of their 
season. In past years they had relied on their season’s 
earnings to support them during at least a portion of 
the off-season, and it had been decided that in fairness 
to other contributors to the fund, some account must 
be taken of seasonal earnings when application was 
made for relief. In future, Mr. Armstrong said, 
seasonal workers would only be considered eligible 
for unemployment allowances if their earnings for 
the 12 weeks before the date of eligibility were 
approximately equivalent to an average of 41. a week, 
or less, over that period. 








ANTI-VIBRATION PIPE COUPLING. 


THERE are many situations, such as in churches, 
hospitals or schools, where it is essential that the 
heating or other services should be silent, and with 
a view to ensuring that no noise should be transmitted 
from the pumps to the pipes in such cases, Messrs. The 
Pulsometer Engineering Company, Limited, Nine Elms 
Iron Works, Reading, have recently introduced an 
anti-vibration pipe coupling which may be employed 
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on either the suction or discharge connections. To 
ensure that neither vibration nor noise is transmitted 
from the pumping set to the pipeline, the coupling, 
which is illustrated in Figs. | and 2 annexed, is 
constructed of an inner and outer section, between 
which is interposed a resilient but water-tight jointing 
cone. The arrangement will be clear from Fig. 2, and 
it will be seen that when the coupling is fitted, the 
section connected to the pump branch is not in metallic 
contact with the section connected to the pipeline, so 
that the pump is completely insulated from the re- 
mainder of the pipe system. . The couplings also serve 
as an expansion joint, and permit of slight misalign- 
ment of the pipe connections. To fit the coupling to 
an existing circuit, it is only necessary to withdraw or 
cut the pipe to leave the necessary space to insert the 
coupling, there being a little latitude in the inner 
sliding part for adjustment. The coupling is made in 
standard sizes of 14 in., 2 in., 3 in, 4 in., 5 in. and 6 in., 
the maximum length required to be cut from the 
pipe-line varying from 8§ in. in the case of the 1}-in. 
coupling, to 11} in. in the case of the 6-in. coupling. A 
modified design of the coupling, specially suitable for 
use on board ship, is available for introduction into 





screwed and socketed steel piping. 
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FLIGHT EXPERIMENTS ON THE 
BOUNDARY LAYER. 


Tue first of a series of lectures to be delivered 
annually under the auspices of the Institute of the 
Aeronautical Sciences in honour of the Wright Brothers, 
was delivered by Professor B. Melvill Jones, of Cam- 
bridge University, in the Pupin Physics Laboratories 
of Columbia University, New York, on December 17, 
1937. In accordance with the wishes of the officers 
of the Institute that the lec‘urer should deal with work 
upon which he is engaged at the time of the lecture, 
Professor Jones selected ‘‘ Flight Experiments on the 
Boundary Layer ”’ as his subject, and based the lecture 
mainly on flight experiments carried out at Cambridge, 
though he also utilised results obtained from Govern- 
ment research establishments in this country. Our 
space will not permit us to reprint the lecture, which 
is given in full in the issue of the Journal of the Aero- 
nautical Sciences for January last, but we refer below 
to some of the points dealt with. 

The lecture was largely concerned with the transition 
of the boundary layer from the laminar to the turbulent 
form. The importance of this lies in the fact that the 
friction of the laminar layer is much less than that 
of the turbulent layer, so that the mean friction 
coefficient of the whole exposed surface, which is used 
by the designer in determining the performance of 
an aircraft, depends upon the precise location on the 
surface of the line at which the transition occurs. 
Since the flow is laminar forward of the transition 
point and turbulent after it, the drag coefficient will 
increase as the transition point moves forward, and 
vice versa. From theoretical and experimental work 
discussed in the lecture, Professor Jones drew the three 
following conclusions: (1) That when the transition 
points are known, the profile drags of smooth fair- 
shaped wings of moderate thickness can be computed 
with sufficient accuracy, for most practical purposes, 
from the known values of skin friction on a smooth 
flat plate. (2) That at moderate values of the wing 
Reynolds number, i.e., from 5 millions to 10 millions, 
transition can be postponed to distances greater than 
0-3 chord from the leading edge, with a consequent 
reduction of drag of the order of 30 per cent. to 35 per 
cent. of the drag with the layer wholly turbulent. 
(3) That very small roughnesses or imperfections of 
surface are sufficient to move transition points forward 
and so increase . 

With reference to the last conclusion, the lecturer 
mentioned an instance at Cambridge, when the 
Reynolds number for the wing was about 10 millions, 
in which a piece of tinfoil 0-002 in. in thickness stuck 
down on the surface of the wing had an appreciable 
influence on the position of transition. In another 
case, at Farnborough, the drag of a smooth wing was 
noticeably increased when the aeroplane had flown 
through a cloud. The increase was considered to be 
due to the result of a forward movement of the transition 
point caused by mist drops deposited on the wing sur- 
face. Barely perceptible waves on the wing surface 
have also been shown materially to affect the point of 
transition and therefore the drag. These considerations, 
the lecturer pointed out, showed the practical impor- 
tance of knowing where upon the wings and other 
exposed surfaces of an aeroplane the boundary layer 
passes from the laminar to the turbulent flow, and they 
explained why factors which influence the onset of 
turbulence are occupying the attention of many 
aeronautical research laboratories besides that at 
Cambridge. 

Continuing, Professor Melvill Jones pointed out 
that since the transition of the boundary layer from the 
laminar to the turbulent form is a gradual process, 
it would be more accurate to speak of a transition 
region than of a transition point. Moreover, he said, 
the transition region itself did not remain stationary 
but was subject to rapid to-and-fro movements. In the 
experimental methods employed for determining what 
for practical purposes can be called the transition 
point, however, these fluctuations were automatically 
averaged out. Very small Pitot tubes placed close to 
the wing surface were employed for the purpose, their 
use depending upon the changes which occur during 
transition in the mean velocity cross-section of the boun- 
dary layer. In the most recent form of pressure head 
employed in flight experiments at Cambridge, five 
tubes each 0-042 in. in diameter externally are 
employed. One of these is a static-pressure tube 
by means of which the pressure distribution along the 
wing profile can be recorded, the other four being 
Pitot tubes with flattened orifices 0-012 in. in depth, 
measured perpendicularly to the wing surface, and 
0-064 in. in width. One of these tubes is in actual 
contact with the wing surface and the other three are 
located at various distances above the surface, such 
that two lie within the laminar layer and the other one 

just outside it. A convenient method of using the 
group of tubes is to fix them in some chosen position 
on the wing and record the pressures in them when the 
aeroplane is flown at various steady speeds. The 


change in incidence and of Reynolds number consequent 
|upon a change of flight speed causes the transition 
region to move along the wing profile and, if the position 
occupied by the tubes lies within the travel of the 
region, the conditions under which it passes them can 
be determined. The manometer used in these experi- 
ments is of the multiple-U type, the tubes containing 
alcohol, and records are made of the shadow of the 
meniscus thrown upon sensitised paper placed close 
behind the manometer tubes. The rather complicated 
arrangement of five tubes above referred to was designed 
to enable the form of the lamimar layer just before 
transition and the character of the transition region 
itself to be investigated, but if it is only required to 
determine approximately the point where turbulence 

ins, much simpler arrangements can be used. In 
the earliest flight experiments on this subject at Cam- 
bridge, only a single Pitot tube with a circular end, 
about 0-05 in. in external diameter, was employed. 
This was stuck on to the surface of the wing with 
adhesive tape, the front end being bent up slightly 
so that the orifice lay just outside the estimated thick- 
ness of the laminar layer. In this simple way it is 
easy to find the position of the transition point on a 
wing within about 2 in., but unless the position of the 
tube can be altered in flight or the position of the 
transition region is known roughly beforehand, it may 
be necessary to make two or three flights. 

In discussing the results of experiments made with 
apparatus of the type above referred to, Professor 
Melvill Jones mentioned some experiments made on a 
Hart military biplane in which the length of the wing 
chord was 5 ft. All but one of the observations, he 
said, were made at heights of the order of 10,000 ft., 
where the air was sufficiently calm to permit of accurate 
observation, the flight speeds ranging from 60 m.p.h. 
to 126 m.p.h. One of the observations, however, 
was made in a long steep dive at an indicated air speed 
of 240 m.p.h. On the upper surface of the wing the 
position of the transition point at each lift coefficient 
seemed to be very definitely established, but on the 
under surface, at lift coefficients of about 0-65, consis- 
tent results were more difficult to obtain, the position 
of the transition point being apparently very sensitive 
to air speed. At low lift coefficients the transition 
point on the under surface was much farther forward 
than on the upper surface, but as the lift coefficient 
increased the point on the under surface moved back- 
wards, while that on the upper surface moved forwards. 
Similar results were obtained with a thicker wing on a 
small monoplane. An interesting feature of these 
experiments, to which attention was called in the 
lecture, is the accuracy with which the observation 
points fall upon definite curves, despite the fact that 
they were obtained from experiments made on many 
different days. This suggests that the cause of tran- 
sition, in these experiments at least, is to be sought in 
the system of flow set-up by the aeroplane i and 
not in disturbances pre-existing in the atmosphere 
through which it flies. This deduction, if correct, is 
important because wind-tunnel experiments, upon 
which it has hitherto been necessary to rely, have 
shown transition to be strongly influenced by turbu- 
lence of the tunnel stream. Some years ago, G. I. 
Taylor suggested that the rate of energy dissipation 
per unit volume of the atmosphere was too small for 
small-scale turbulence of the kind known to influence 
boundary-layer transition in wind-tunnel experiments 
to be maintained, and it now seems probable, though it 
is not yet certain, that the atmosphere must, from the 
present point of view, be regarded as free from turbu- 
lence. After discussing some similar experiments 
carried out at the Royal Aircraft Establishment, 
Farnborough, Professor Jones concluded this section 
of the lecture by remarking that the experimental 
evidence so far available in England shows conclusively 
that it is possible to retain a laminar layer over at 
least one third of the whole wing surface, even when 
the Reynolds number is as high as eight millions. 
Experiments, he added, were now being carried out 
at Farnborough to take observations up to larger 
Reynolds numbers. Conclusive results were not 
available at the time the lecture was prepared, but 
drag experiments made at high Reynolds numbers 
suggested that though the points of transition may 
move forward somewhat at the higher numbers, they 
do not move right forward to the leading edge, and the 
laminar form of the boundary layer can still be retained 
over a considerable proportion of the wing surface. 

The remainder of the lecture was devoted to the 
conclusions to be drawn from a consideration of the 
dimensions of the quantities involved and to a consi- 
deration of the factors which may control transition. 
Some of the observations quoted, while not precluding 
the hypothesis that surface curvature may have some 
influence on transition, certainly showed that, in the 
particular experiments, it did not exert the predomi- 
nating influence. What the parameter was which 
controlled transition was still uncertain, but it was to 





be sought in some form of fluctuation superimposed 
on the mean flow. H. L. Dryden, using a hot-wire 


anemometer within the laminar layer of a flat plate 
in a wind tunnel, had found such fluctuations of a 
surprisingly slow period, and had published a figure 
which strongly suggested that in his experiments these 
fluctuations were the primary cause of the ultimate 
breakdown of the laminar flow. L. Schiller had found 
similar fluctuations, and had also shown that the point 
of transition can be controlled within a very wide 
range by slight alterations of the incidence of a flat 
plate. Using a flat glass plate, } in. in thickness, with a 
rounded leading edge in a small wind tunnel at Cam- 
bridge, in which the working stream is remarkably 
free from turbulence, the same phenomena as had been 
described by Dryden and Schiller had been observed ; 
and consideration of the results suggested that the 
final transition of the boundary layer to the fully 
turbulent condition might be the direct consequence of 
transient separation of the flow from the solid surface 
brought about by the relatively slow fluctuations. 
The origin of the fluctuations themselves, however, 
was uncertain; it might be found either in minute 
fluctuations in the external flow which became greatly 
magnified within the boundary layer or in some pro- 
perty inherent in the layer itself. On this point the 
lecturer expressed the opinion that some of the avail- 
able evidence tended to support the latter view. 

conclusion, Professor Melvill Jones pointed 
out that it was now becoming apparent that the more 
interesting features of the phenomenon of transition 
had in the past been masked by wind-tunnel turbulence 
and that the extension of experiments to free flight, 
coupled with the greater smoothness of flow in modern 
wind tunnels, was opening up new fields for investi- 
gation. 
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THE DAMAGE FROM ICE ACCUMU- 
LATION AT NIAGARA FALLS. 


Tue beautiful spectacle presented by the famous 
Niagara Falls in winter has for long provided material 
for innumerable photographs and countless descrip- 
tions, but few people give a thought to the serious 
difficulties in keeping the hydro-electric power stations 
operating during during this period. The forebays, 
intakes and screens have all to be kept clear of ice 
which, in addition to the ordinary form of floating 
blocks, is present in the form of anchor ice, which 
frequently detaches boulders of considerable size and 
carries them along the channels ; frazil ice, a spicular 
variety ; and slush. Each winter the ice needs to 
be fought with every available means, mechanical 
drags, A numbers of men with special tools, and 
dynamite being employed. In January of this year, 
however, the ice accumulated to such an extent that 
one of the power stations was put out of action and 
the well-known Falls View Bridge between Canada and 
the United States was destroyed. In order to give 
an idea of these exceptional conditions we reproduce 
some photographs in Figs. 1 to 4, pages 398 and 399. 
The station affected was the Ontario Power Station, 
situated close under the cliff at the foot of the Canadian, 
or Horseshoe, Falls and os opposite Goat Island. 
Normally this station is not a by ice, other than 
arises from the intake troubles already referred to, for 
the ice bridge which forms between the two shores does 
not advance sufficiently close to the foot of the Canadian 
Falls to interfere with the turbine tailraces, there being 
usually a large extent of open water at this place. 
This condition has hitherto been easily accounted for 
when it is remembered that not only does about 95 per 
cent. of the water of the river pass over these falls, but 
that it drops sheer down into a pool 185 ft. deep, the 
American Falls discharging, not into deep water, but 
chiefly on to piles of rock debris. 

The view of Fig. 1 shows, however, that this year 
the free water area was much restricted and the ice 
piled up at the south end, and along the face, of the 
power station flowing round the north end also. The 
view is taken looking south and the Canadian Falls 
can just be discerned in the background. The ice at 
the south end is apparently flush with the roof of the 
station, which is some 72 ft. above its rock foundation. 
The view of Fig. 2 is taken from the roof of the power 
house and shows the glacier-like face of the ice bridge, 
the open water at the foot of the falls being visible in 
the foreground. This view is taken looking north, the 
American Falls being seen at the right id, while 
towards the left in the background are the remains 
of the destroyed bridge. The damage done to the 
power station was due to the invasion of ice and water 
at the south end of the building through the windows 
high above the normal water level. A view of the 
interior of the station, looking north, is given in Fig. 3. 
This was taken in the early morning of January 26, the 
day before the bridge collapsed, that is, when the 
pressure of the ice was rising. A view inside the house 
looking south, viz., towards the falls, shows nothing 
but a mass of ice, the turbines and generators being 








completely buried, the ice at that end being up to the 
level of the crane runway about 30 ft. above the floor 
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level. As the station is 778 ft. in length by 80 ft. | 
wide, some idea can be made of the immense mass of | 
ice which forced ite way in. 

It will perhaps be remembered that this station 
contains 15 turbo-generating sets of the horizontal 
type, the turbines having twin runners and varying | 
in capacity from 11,500 h.p. to 17,000 h.p. at a speed 
of 187-5 r.p.m. The generators vary correspondingly, 
and the total rated capacity is 134,000 kVA, the current 
being three-phase alternating, with a frequency of 25 | 
2 at 12,000 volte. As will be realised from Fig. 3, 

whole station was put out of action and the load 
had to be taken by the other stations on the system, 
the Ontario Station being under the Hydro-Electric 
Power Commission of Ontario, which also controls the | 
Toronto Power Station of 102,000 kVA, above the 
Falls, and the Queenston Station of 497,000 kVA down 
the river. Before the blocked station could be ap- 
proached for clearance a way had to be cut to the 
north end, an operation which was effected by the 
petrol-driven grab seen in the foreground of Fig. 1. 
The ice, the inrush of which was accompanied by 
water, having been removed by belt conveyors, &c., 
the drying-out of the generators, motors and other 
electrical gear was commenced and is now nearly 
completed. To assist in the operation a considerable 
number of resistance heaters were made of coils of 
strip iron set in casings, air being blown through the 
casings by fans. The supply to each heater was about 
1,500 kW. It is not possible, at the time of writing, | 
to state the extent of the damage, but it is almost 
certain that a large proportion of the generators will 
have to be rewound. No information is as yet avail- 
able regarding damage to the building itself, which is 
constructed of a steel framework and _ reinforced 
concrete. It seems unlikely, however, that it will 
have suffered to any marked degree. 

It is scarcely surprising from the mass of ice shown | 
in Fig. 2, that the bridge should have been destroyed. 
A view, immediately after its collapse on January 27, 
«given in Fig. 4. This was taken from the Canadian 
side, the American Falls and Goat Island being seen | 
in the right hand background. . The bridge was erected | 
in 1897-8, to replace an old suspension bridge, by 
Messrs. The Pencoyd Iron Works, Philadelphia, 
Pennsylvania, United States, a fully illustrated de- 
scription being given in Enortnesrine, vol. Ixvili, 
page 540, et seq. (1899). The continuous deck, 1,240 ft. 
long, consisted of two approach spans, of 190 ft. and 
210 ft., respectively, and a centre span of a two-hinged | 
arch, 840 ft. between the hinge pins. The centres of 
the pins were 20 ft. ab» ve the normal water level and 
the shoes, of plate and angle, were bolted to masonry 
skewbacks bedded on the solid rock above the water. 
The height from the water level to the road surface 
was about 188 ft. The bridge, of course, received 
no lateral support from the approach spans and the 
mass of ice projecting far above the normal water level 
was able to exert enormous force on the hinges, with | 
the result that the arch collapsed. The 190 ft. ap- 
proach span on the American side is seen resting partly | 
on the cliff face, the peak in the deck in front of it | 
indicating approximately the position of the vertical 
member of the arched span immediately above the 
hinge on that side. Attempts were made before the | 
disaster to shore up the structure, but in face of the 
load these efforts were, at the best, a forlorn hope. 
The bridge has been cut into six sections by the oxy- 
acetylene torch, final severance being by heavy 
dynamite charges. Some of the material has been 
salved on the Ontario side, but the major part of | 
the freed sections are difficult to recover and will no 
doubt be left to sink to the river bed as the ice 
breaks up. As this bed is about 175 ft. deep below 
normal water level, it is unlikely that the sunk remains 
will form an obstacle to future ice jams. 

The ice bridge extends about 1} miles downstream 
beyond the fallen bridge, that is, to just below the 
second steel arch bridge. Then comes a space of open 
water, including the Whirlpool, just past which is 
another mass of ice extending for some 7} miles along 
the reach on which the Queenston Power Station is 
situated, 

This gave rise at one time to considerable appre- 
hension at the station, as the weter rose 30 ft. above 
the normal level. No serious results have, how- 
ever, so far come about, though the submergence 
of the turbine tailraces has naturally caused some 
falling-off in efficiency. All windows and air ducts 
were barricaded, the door ways stop-logged; extra 
sump pumps were installed. In previous ice jams, 
which, however, have never been so disastrous as this, 
the ice in the Queenston area has usually gone out | 
before that at the base of the Falls, and hopes are | 
entertained that this condition will obtain this time, as | 
the breakaway of the mass at the site of the fallen | 
bridge and its descent on the lower jam might have | 

serious consequences. Ln conclusion we wish to acknow- | 
ledge the courtesy of Mr. W. E. Weare, of Niagara 
Falls, 
photographs illustrating this article. ' 
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THE CENTENARY OF TRANS- 
ATLANTIC STEAM NAVIGATION.* 


By Enorveer-Carrar Epaar C. Surrna, 0.B.E., R.N. 


(Concluded from page 311.) 

The Machinery of the Ships.—For some time before | 
the building of these transatlantic ships the marine 
steam engine had become more or less standardised, 
nearly all sea-going vessels being fitted with a two- 
cylinder side-lever engine, driving cranks at right 
angles on the paddle shaft. This type was first made 
by Boulton, Watt and Company, and differed little in 
principle from the Watt land engine. It was a low- 
pressure condensing engine depending more for its 
power on the vacuum in the condenser than on the 
pressure of the steam in the cylinder. All six of the 
vessels considered had engines of this type, supplied 
but whereas the 
engines of the Great Western, Royal William, Liverpool 
and President had jet condensers, the engines of the 
Sirius and British Queen had surface condensers. The 
principal dimensions of the engines and paddle wheels 
of the ships, and the engine-makers’ names, are shown 
in the table in the next column. The indicated power 
was 50 per cent. to 75 per cent. greater than the nominal 
horse-power 

Side-lever engines, though 
robust and reliable, and some engineers thought 
them the acme of perfection. With paddle wheels 
25 ft. to 30 ft. in diameter, the revolutions were about 
12 per minute to 16 per minute. Serious accidents were 


heavy, were simple, 


* Lecture delivered before the Newcomen Society for 
the Study of the History of Engineering and Technology, 


Ontario, for permitting us to reproduce the | at the Science Museum, South Kensington, on Wednesday, 


March 16, 1938. Abridged 





| log. 


Face or Ice Jam Bevtow CANADIAN FALLs. 


infrequent ; the principal trouble was hot bearings. 
Tallow was used freely as the lubricant, the engineer’s 
log of the Great Western showing a daily expenditure 
of 2} gallons a day of oil and 56 lb. of tallow. The 
heating of bearings is referred to several times in the 
On April 19, 1838, there was an entry, “ noon, 
starboard outer plummer block bearing worked hot, 
cooled with aqua.” On the first day of the homeward 


. a Paddle 
Cylinder |Nominal] | ,.. 
; | Stroke Wheels, Engine- 
mp Deamneter) . tt. ” | Horse- diameter, maker. 
in, | power ft 
| | | 
Sirius “oo | 6 | 320 Cl 24 } Wingate 
Great Wes- | 
ten. 73h OI 7 450 | 25 | Maudslay 
Royal Wil- | 
liam 48} 54 270 23 Fawcett. 
Liverpool 75 7 468 2x} Forrester. 
British 
Queen 774 7 500 31 Napier 
Prevideut 80 7h 540 31 Faweett 


voyage the larboard outside crank bearing got hot. 
It was cooled with water, the brass cracked, and it had 
to be hooped with iron. 

To start a jet-condensing side lever engine it was 
|mecessary to flood the cylinder, condenser and air 
pump with steam until the steam emerged from the 
snifting valve. This done, the injection water was 
turned on, a vacuum formed in the condenser, and by 
moving the slide valve by a long hand-lever, the engine 
}eould be started in either direction. On the shaft 
| were a number of cams on which worked a roller 
}on the end of a lever. This was the expansion gear 
| by which the cut-off of the steam in the cylinder was 
| regulated. Expansive working was then somewhat 
of a novelty in ships, but a greater novelty was 
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surface condensation, as used in the Sirius and British 
Queen. The condensers in these two vessels were 
constructed according to Patent No. 6556, February 
13, 1834, of Samuel Hall (1781-1863), to whose 
memory I should like to pay a tribute. Hall took 
out 21 patents in all. With some he was very success- 
ful, but over this condenser patent and later ones he lost 
heavily, and he died in the direst poverty. When 
recording his death, The Times spoke of him as a man 
who “ has rarely been excelled in his genius for inven- 
tion, at once the result of science and the source of 
improvement in British manufacture.’ His design of 
the surface condenser, his evaporator for distilling fresh 
water from salt water, and his steam saver for prevent- 
ing the loss of steam escaping from the safety valve, 
are of great interest. 

Both Lambert, the chief engineer of the Sirius, and 
Peterson of the British Queen, testified to the value of 
Hall’s condenser, and so did other engineers. After 
a time, however, surface condensers were discarded, 
only to be reintroduced when Hall had been forgotten. 
The reasons given for discarding them were many. 
Some engineers thought they were unnecessary and 
expensive ; others found they clogged with mud on the 
water side or with grease on the steam side. Lieutenant 
W. Gordon, R.N., writing on the steam engine in 1845, 
gave another reason. After dwelling on the advant- 
ages of Hall’s condenser, among which he included the 
better preservation of the boilers, he said ‘‘ with these 
facts before him any engineer who does not adopt these 








condensers must be wilfully blind. But it is easy to 
assign a reason for the opposition ; the trade in boilers 
would be spoiled, as only one-third the quantity would 
be required for marine purposes.’ Every Atlantic 
steamship to-day uses surface condensers, thus following 
the practice first introduced on any considerable scale 
by Samuel Hall. 

The boilers used a century ago were of the flue type— 
large closed rectangular tanks, with internal furnaces 
and passage-like flues, which were only wide enough 
and high enough for a man to pass through. Between 
the flues were water spaces about 5 in. wide. As a 
rule the furnaces and flues were on the same level, but 
to save floor space, in the Great Western, Maud- 
slay’s fitted ‘‘ double-storeyed ”’ boilers in which the 
flues were in a tier above the furnaces. Each boiler 
was 16} ft. high, 94 ft. wide, and 114 ft. long. The 
four weighed 100 tons and contained 80 tons of 
water. The workmanship was not too good at that 
time, and though the pressure was so low, the 
boiler seams generally wept a good deal. The boiler 
fittings included feed cocks, water gauges, deadweight 
safety valves, blow-down cocks, a pressure gauge and 
a reverse or atmospheric valve. The last of these 


or about 2 lb. In the morning watch of April 19, 
1838, the log contains the note, “‘ the engines almost 
stopped for want of coal being brought to the furnaces 
to maintain steam.” All steamships at that time 
were great coal-eaters, the consumption per horse-power 
being four or five times the amount needed to-day. 

The lot of the stokers was not to be envied. During 
the confusion of the fire in the Great Western, pre- 
viously mentioned, three or four of them secured a 
boat and left the ship. Others were engaged at 
Bristol. On the voyage the men complained of the 
heat in their berth, and the great labour in getting 
the coal to the boilers. Some of the coal was stowed 
in the ends of the ship and when the supply was ve 
bad only two boilers were used. From the fourt 
day out the stokers worked in two watches, and it 
may be appropriate to recall the names of these early 
martyrs to transatlantic steam navigation :—Star- 
board Watch—Thompson, Hummerston, Wheatly, 
Merney, Rowland, Tillett, Porter and Smith. Lar- 
board Watch—Wachet, Bannon, Scully, Raid, Crooks, 
Edwards, Grell and a sailor. It is to be hoped that 
the captain followed the advice given by Captain 
John Ross in 1828, that stokers should be allowed an 
extra allowance of beer or other beverage. 

It was a very important duty of the engineer to 
keep the density of the water in the boilers as low as 
| possible, to prevent incrustation. There were three 
| ways of doing this. The earliest plan was to stop the 

engines every third or fourth day, enpty the boilers 
|and refill from the sea. This plan was superseded 
by frequently “‘ blowing down” through the blow- 
down cocks. A third plan was that of Joshua Field, 
who fitted “ brine pumps ” or “ change-water ”” pumps, 
by which a portion of the water could be withdrawn 
from the boiler when desired. The Great Western 
had both blow-down cocks and brine pumps. Pearne 
j had furnished himself with a hydrometer and was 
| most careful in his testing of the boiler water. In the 
| log, too, he notes the use of both brine pumps and 
blow-down cocks, and it was an accident with the 
latter which led to a tragedy in his moment of triumph. 
How the accident occurred is not recorded. On the 
voyage there had been trouble with the blowing-down 
owing to an obstruction in one of the cocks, thought 
to be due to a piece of wood, but which turned out 
to have been caused by a pair of canvas trousers 
which had been left in the boiler ; but Pearne managed 
to keep the density within proper limits. 

When recording the arrival of the ship at New 
York, Lieut. Hosken wrote in the captain’s log: “ At 
2, entered the port of New York ; fired a gun, At 3, 
| was saluted by Fort Ellises Island and returned it, 
| and by every steamer and group of persons we passed, 

which we returned; we were also saluted by the 
Sirius, which we returned. At 5, ran up to Pike-street 
Wharf, and moored; was cheered enthusiastically 
by the multitudes of inhabitants that assembled. The 
chief engineer, Mr. George Pearne, was severely scalded, 
| in the act of blowing off the boilers ; Roberts slightly. 
| Doctor attended immediately he could be procured, 
| and every attendance given.” Not long before, pro- 
| bably that same day, Pearne had written a letter, 
| #pparently for Maudslay’s, in which he said: “ The 
| 








engines, J am proud to say, have performed even 
bor. aay, my expectation, which was at all times san- 
guine .. . In summing up, the engines are a piece 
| of magnificent perfection. 

“I believe, Gentlemen, you are aware of the mental 
| depression I experience from anxiety to have the 
engines and all . . .” There the letter ended abruptly. 
It was never finished, for Pearne, a man of somewhat 
delicate health, died as a result of the accident. He 
was a man of inestimable character and, said Claxton, 
“In him the Company has lost a valuable servant, 
and science, in regard to the engineering department, 
an able chronicler of one of the most interesting experi- 
ments of modern times.”” Three weeks before on the 
occasion of the fire which threatened to destroy the 
ship, Pearne had risked his life. In the engineer’s log for 
March 31 he wrote: ‘ The fore stoke-hole and engine 
room soon became enveloped in dense smoke, and the 
upper part in flames. Thinking it possible the ship 
might be saved, and that it was important to save the 
boilers, I crawled down, after a strong inhalation of 
fresh air, and succeeded in putting on a feed plunger 
and opening all the boiler feed cocks, suffering the 
engines to work to pump them up, as the steam was 
generating fast from the flames round the “pies part 
of the boilers.” That was written at the beginning 
of the voyage; the words he wrote at the end, you 
have already heard. From them you can form your 
own estimate of George Pearne, Chief Engineer of the 
first Atlantic steamship, and the part he played in 
this momentous undertaking. 





was to prevent a vacuum forming in a boiler when it 
cooled down. The pressure gauge was an iron U-tube | 
partly filled with mercury, fitted with a float and stem 
in the openend. The boilers of the Great Western were 
made to work at 5 lb. per square inch, but on her first | 
voyage the pressure never exceeded 34 in. of mercury, 








Nationat Power Sow, New Yorx.—The 13th 
National Exposition of Power and Mechanical Engineer- 
ing will be held at the Grand Central Palace, New York, 
from December 5-10, next. 
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CONCRETE LINING FOR TUBE- | 
RAILWAY TUNNELS. 


As is well known, the usual form of lining used in | 
the tunnels of the London underground railways is 
cast iron, employed in the form of segments placed in 
position and bolted together by hand. The possibility 
of employing a concrete lining has been under con- 
sideration by the consulting engineers of the London 
Passenger Transport Board for some considerable time, | 
and recent advances in concrete technique have been 
closely watched. Some six months ago, when serious 
difficulty was experienced in obtaining supplies of 
cast iron for new works, a concrete segment was sub- 
mitted for the consideration of the Board by the 
consultants, Messrs, Mott, Hay and Anderson, of 
9%, Iddesleigh House, 8.W.1. This segment is as strong 
and easily handled as one of the older metal segments, 
and, incidentally, its employment in place of cast iron 
results in a marked decrease of cost in artificial lighting 
within the tunnel, owing to the lighter colour of the 
surface. It has now been decided to employ the | 
concrete segments on sections of the Central London 
Railway extension in the direction of Ilford. 

Before this decision was reached a number of | 
preliminary experiments were made in connection with 
the strength and suitability of the segments. One of | 
the chief pressures that have to be resisted by the | 
lining of a tunnel is that exerted upon it in the hori- | 
zontal direction by the hydraulic rams employed to 
advance the boring shields. These rams may exert a 
pressure of as much as 560 tons, and to ensure that the 
reinforced concrete would withstand this pressure, 
complete rings were erected in one of the new tunnels, 
the experiment being entirely satisfactory. The other 
main pressure on the tunnel lining results from the 
weight of the superimposed earth. To ascertain 
whether the concrete lining was as strong as cast 
iron in this respect, an experimental tunnel 8 ft. 6 in. 
in diameter was driven at Wood-lane, half the tunnel 
being lined with cast-iron rings and the other half with | 
rings of reinforced concrete. A photograph of the 
interior of this tunnel is reproduced in Fig. 7, opposite, 
the cast-iron segments appearing in the background. | 
The top of this tunnel was only 2 ft. 6 in. below the | 
surface of the ground, and in order to bring up the | 
earth pressure to the maximum met with in normal | 
practice, a stack of iron weighing 175 tons was built | 
up immediately over the tunnel. Under this load | 
the concrete proved equal to the cast iron in all respects. | 
Similar experiments were conducted on a section with | 
a normal bore of 12 ft., the load in this case, shown in 
Fig. 8, being 228 tons. The concrete again proved 
just as capable of carrying the weight as the cast iron. 

hese tests demonstrated that the reinforced- | 
concrete segments were as reliable as cast-iron segments 
so far as the strength to resist the ram and earth | 
pressure were concerned, but a further question which 
had to be considered was that of the stresses set up in | 
the concrete by the bolts used to fasten the segments | 
together, concrete segments having never previously | 
been bolted together in the manner customary with 
cast-iron segments. The method of dealing with this 
problem can best be followed from the drawings of | 
the 12-ft. lining reproduced in Figs. | to 7, annexed, | 
the first two of which show segments bolted together | 
to form a complete ring and the remainder showing | 
one of the segments in detail. It will be seen from | 
Figs. 3 to 6 that the bolt holes are lined with steel | 
ferrules to ensure that the edges will not crumble, | 
and that the concrete is strengthened in the neighbour- | 
hood of the holes with local reinforcement. About | 
twice the usual proportion of reinforcement has been | 
used in the segments as a whole to ensure adequate | 
strength. It will be observed from Fig. 1 that the | 
skin of the reinforced-concrete segments is 2 in. in| 
thickness, and this compares with a thickness of } in. | 
for the usual cast-iron segments. Owing to the lower 
density of the concrete, however, the concrete segments 
are actually lighter than those in cast iron, This offers 
a definite advantage on account of the necessity for 
man-handling the segments, and assists in their being | 
placed in position easily and quickly. Various ways 
of ensuring that the concrete was sound and compact 
were considered, and on the first ection to be installed, 
for which the contractors are Messrs. Balfour, Beatty 
and Company, Limited, and Mesurs. Kinnear, Moodie 
and Company, the former firm are manufacturing 
the segments by the shock method and the latter 
firm by the vibratory method. The first length of 
tunnel to be lined, for which the tenders for 48,000 
segments and 8,000 keys (small segments) has just been 
accepted, consists of about two and a half miles of 
running tunnel. The concrete will be employed on 
sections between the intersection of Red Bridge-lane 
and Eastern-avenue, where a new tube station, to be 
called Red Bridge station, will be built, and the London | 
ind North Eastern Railway Company's Newbury Park | 
station. The tube lines will come to the surface at 
the latter point, and the trains will continue over the | 
London and North Eastern Railway tracks to Hainault. 
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The concrete-lined tubes will be 12 ft. 3 in. in internal 
diameter, instead of 12 ft. as shown in Fig. 1, but 
otherwise the segments will be practically identical with 
those shown in the drawings reproduced. The two 
and a half miles of tunnel referred to is practically 
straight, and no special sections will therefore be 
necessary for carrying the tunnel round curves. The 
ground penetrated is generally favourable, and will not 
necessitate any caulking of the joints between the 
segments or rings. 








RECENT DEVELOPMENTS IN 
HIGH-SPEED OIL ENGINES.* 
By Proressor 8. J. Davies, D.Sc. 
(Concluded from page 344.) 

Tue foregoing leads directly to consideration of 
ignition and combustion, a subject also in which much 
progress has recently been made. This progress has been 
of two kinds ; firstly, a great deal of research of a more 
fundamental character has been made into the cireum- 
stances which affect the ignition of liquid fuels, and, 
secondly, experimental work of an objective kind has 
been directed towards the practical ends of obtaining 
a method of judging the suitability of various fuels 
for use in engines, and of establishing convenient 
standards of reference. Of course, if the fundamental 
researches had achieved finality, the second kind of 
research would be unnecessary, but the complex 
problems to be solved still demand years of patient 
work, and while this is in progress the demands of 
practice must be met by the more empirical experi- 
ments. So that, while the fundamental actions involved 
still remain somewhat obscure, nevertheless important 
success of a practical kind is to be recorded. While 
the importance of ignition lag is now commonly under- 

* Paper read before The Institution of Mechanical 
Engineers, East Midlands Branch, at Lincoln, on Friday, 
March 11. Abridged. 





stood, it may be desirable to recall the practieal limita- 
tions imposed. Fig. 5, page 402, shows a part of ae 
indicator diagram on which B is the point of injection. 
C is the point at which pressure rises above the com- 
pression curve on account of the initiation of generat 
combustion—BC being the lag—and D is the point 
of maximum pressure. The earliness of B is limited im 
a particular design by the prevailing rate of heat 
transfer from air to fuel ; the maximum pressure at D 
is limited by mechanical design ; while the lateness of 
D is restricted by the necessities of thermal efficiency 
Thus, if C be late, the rate of rise of pressure from 
C to D must be much more rapid than when C is early, 
as, for example, at C’, where the slope of the curve 
C’D is much less. The interval between B and D 
being given, the best use can only be made of it when 
the ignition lag is as short as possible. Research work, 
whether fundamental or more directly objective, is 
directed towards obtaining a fuller knowledge of the 
circumstances determining this quantity. The pioneer 
work of Hawkes and Bird in this country, and of 
Neumann in Germany, gave a start to the former 
investigations ; the voluminous and valuable publica - 
tions of the N.A.C.A. in America followed, while the 
works of numerous other investigators have contri- 
buted to the present position, which the author wishes 
now briefly to review. As regards the initiation of 
combustion, it is clear that some or all of the following 
play a part, namely, vaporisation—that is, @ pure 
change of state without chemical change ; chemical 
changes with or without change of state, that is, the 
breaking down of heavy hydrocarbons into lighter 
hydrocarbon fractions; and a direct combination of 
some of the hydrocarbon molecules with oxygen. 
Each of these has had its supporters as the dominating 
factor in ignition, but there are reasons for asserting 
that no single one of these actions provides alone a 
complete explanation of what may take place. 

The time available is too short for any particles to 
become completely vaporised before ignition. On the 
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other hand, during the ignition lag some evaporation 
does definitely take place. The breaking down of the 
fuel into lighter hydrocarbons by cracking as a dominant 
factor is inconsistent with the behaviour of fuels in 
engines, since some fuels which behave satisfactorily 
in engines show small tendency to crack, and vice versa. 
Further, the ignition temperatures of the lighter frac- 
tions are actually higher than those of the uncracked 
fuels. Moreover, whereas the ignition temperatures of 
fuels from various sources are sufficiently definite to be 
consistent with their differences of performance in 
engines, the ignition temperatures of the lighter fractions 
lie within a restricted range. Thus while cracking of 
the fuel may take place in some cases, it is, by virtue 
of the resulting higher ignition temperatures, actually 
to be avoided. If cracking is not marked in extent, 
then, since vaporisation occurs, a direct combination 
of the oxygen of the air with some of the hydrocarbon 
molecules may take place both with the liquid fuels 
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and with the vapour. Whatever the processes may be, 
it is clear that during the ignition lag the fuel in the 
cylinder is being “ prepared ” for the combustion. The 
conditions determining the lag may be internal in the 
fuel or may be external to the fuel. The internal factors 
include its volatility, molecular structure, pressure, and 
the temperature to which it is raised by the heat 
transferred from the air charge, heat transfer being 
affected by the injection process in so far as this 
determines the fineness of atomisation. The external 
factors are the pressure and temperature of the air 
with which the fuel comes into contact, which are, of 
course, influenced by the details of the practical design, 
such as compression ratio, shape and cooling of com- 
bustion chamber, and turbulence. The value of the 
ignition lag as observed will naturally be the resultant 
of all these circumstances, both internal and external. 
The whole procedure is therefore extremely complex, 
and the separation of the different variables so as to 





| determine their separate effects experimentally is 
j}extremely difficult; this accounts for many of the 
| contradictory views held. While a discussion of the 
experimental evidence available would be extremely 
interesting, the author feels that, definite conclusions 
being remote, it is more profitable here to consider the 
processes in their simplest possible terms. A single 
| droplet of fuel of a given diameter injected at a certain 
speed into the air charge is the simplest condition from 
the fuel point of view. Air at a given temperature and 
pressure at rest in a non-conducting chamber furnishes 
the simplest external circumstances, the relative velocity 
of the droplet to the air being that of the droplet itself. 
Even this is not as simple as one would like, but will 
suffice as a basis for consideration. Considering this 
single droplet, the first part of the “ preparation ” 
involves heat transfer from the air charge and con- 
siderable vaporisation inevitably occurs, much more 
vaporisation than used formerly to be thought possible. 
This represents an extraction of heat from the air 
charge, and brings about a corresponding fall of pres- 
sure. This vaporisation is a purely physical action. 
Chemical action may follow it or, as is more probable, 
may proceed simultaneously as soon as certain tem- 
perature levels, either of the liquid or of the vapour, 
have been passed. These chemical changes involve 
the generation of heat and the fuel is raised to a still 
higher temperature. The physical changes being 
completed and the chemical changes being in full 
operation, heat is generated at a rapidly increasing 
rate, and is indicated by a rapid rise of temperature 
and pressure. The separation of the chemical changes 
from the physical changes has not yet been found 
possible experimentally, but certain indirect conclu- 
sions have been drawn. For example, Boerlage and 
Broeze* affirm that with heavy oils the physical part 
of the lag is in general much more important than 
with the lighter fuels, while with the latter the chemical 
| action is considered to govern the total lag, the physical 
part being relatively short. 

The curves shown in Fig. 6 give a simple picture of 
the temperature-time changes during the process. 
| The curve of air temperature is that which would be 
| followed by the air if no fuel were injected. As soon 
as the beginning of the injection process takes place 
there is, consequent on the extraction of heat from the 
| air charge, a reduction of temperature below this curve, 
| a corresponding reduction of pressure being shown 





also on the indicator diagram. The heat generated 
| by the chemical changes offsets after a short interval 
| the heat extracted for the physical changes and then 
| leads to a gradual rise of temperature above that of 
|the air alone. When the rate at which the heat is 
| generated becomes very rapid, a condition accom- 
| panied by inflammation, there is a corresponding]; 
| rapid rise of temperature and pressure, the lag being 
|then passed, and combustion in full swing. The 
conditions are such that fuel entering the cylinder 
| late in the lag, or after the lag is passed, is rapidly 
| ignited and burnt. This simple picture suffers distor- 
| tion in practice, even with the same fuel, by changes 
in the external circumstances. The. simple droplet 
we have assumed will be one droplet from a jet, and. 
if it is one of the first droplets to enter the cylinder, 
may be influenced by others coming up behind it. 
The differences in the size of these droplets and their 
distribution have already been referred to. Each 
single droplet, regarded as an independent projectile, 
is influenced, too, by the rate of its own physical or 
chemical changes, and there is, of course, the possi- 
bility of various droplets becoming ignited simul- 
taneously. The ignition of one droplet affects the 
conditions of temperature and pressure of the others. 
The simple droplet had a certain relative velocity to 
still air, but this relative velocity will, of course, be 
affected by the turbulence of the air in the chamber. 
This turbulence affects the rate of heat transfer from 
air to fuel, and affects also the rate of heat interchange 
between the charge and the cylinder walls, both the 
turbulence and the heat interchange being dependent 
upon the design of the combustion chamber. Thus, 
with the same fuel, and with the same air density, as 
determined by the compression ratio, different values 
of the ignition lag will be recorded in different com- 
bustion chambers. 

Figs. 7 (a) and (b), taken from the paper by Messrs. 
Le Mesurier and Stansfield,t give an example of the 
great differences observed with various fuels in two 
different combustion chambers (a) bei the Benz 
and (b) the Junkers. Considering each of these 
figures separately, then the differences between the 
pressure-time curves with different fuels provide 
evidence of the further complication of the simple 
picture brought about y the variation in property of 
the fuels themselves. The complexity of the processes 
needs no further emphasis. But it is clear that both 

* G. D. Boerlage and J. J. Broeze. Industrial and 
Engineering Chemistry, vol. xxviii. page 1229, October, 
1936. 








+ Proc. I. Mech. H., 1932, page 685. 
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the physical and chemical changes taking place during 
the ignition lag are accelerated by raising respectively 
the density and the temperature of the air charge. 
This has formed a part of a valuable investigation 
carried out recently at Cambridge under Mr. Bird by 
Dr. H. H. Wolfer, who found it possible to express 
the dependence of the ignition lag upon pressure and 
0-44e atmo 

temperature by a simple expression: ¢ - 

ps 

¢ being in thousandths of a second, p the air pressure in 
atmospheres, T the air temperature in degrees Centi- 
ade absolute, and ¢ the base of Naperian logarithms, 
he fuels used were Persian “ Diesoleum ” of s.g. 0-85, 


(Fig. 5 | * 
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and Venezuelan “ Britoleum " of s.g. 0-92, and in this 
respect no marked differences between them were 
observed. Consideration of other fuels should yield 
results of value. 

Another factor under frequent discussion is the in- 
fluence of air : fuel ratio on ignition lag. There would 
appear no fundamental reason why this should 
have any influence, and from Wolfer’s tests he con- 
cluded that such a direct influence does not exist, any 
differences observed in the values of the ignition lag 
with different ratios being due to secondary causes, 
such as changes of temperature and pressure. Some 
research workers, such as Heinze and Marder,* affirm 
that the ignitability of various fuels can be deduced 
from direct laboratory tests. This contention is a 
logical one, but at present the data available are not 
conclusive, and more reliance is placed upon the 
results of tests on actual engines. Credit for the 
initiation of engine tests for investigating comprehen- 
sively the behaviour of fuels in heavy-oil engines must 


* R. Heinze and M. Marder. Journ. Inst. Pet. Tech., 
vol. xxiii, page 602 


1937. 
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be given to Messrs. Le Mesurier and Stanstield. Working 
at Sunbury, on four different engines, they found it 
possible, after examining the behaviour of 14 widely 
different fuels, to say that these fuels fell into practically 
the same order of suitability in all engines, the criteria 
of suitability being shortness of the ignition lag and 
a low rate of pressure rise during combustion. The 
notable series of publications of Boerlage and his 
colleagues at Delft came somewhat later, while the 
Pennsylvania State College, the N.A.C.A. and others 
in America also made valuable contributions to the 
subject. Various suggestions were made for a suitable 
scale, as a basis of comparison for various fuels, and 
thought naturally proceeded on lines parallel to those 














of Ricardo and his colleagues, in this country, and 


Fig. 7. 





(APRIL 8, 1938. 


pression-ignition engines with the Cetane Number. 
These primary standards are expensive and proposals 
have therefore been made for the use of certain 
secondary standards, having known cetane numbers, 
which, when mixed together in suitable proportions, 
also give a reference scale of cetane numbers. Such 
secondary standards are now being preduced by the 
Anglo-Iranian Oil Company for this purpose, these 
having cetane numbers of 804 and 20} respectively, 
and mixtures of these give cetane numbers having 
a straight line relationship, and since such a scale 
may be drawn up for any engine, it lies within 
the power of anyone having the equipment for 
measuring the ignition lag to obtain the cetane 
number of any desired fuel, exceptions being provided 




























































































Midgley and Boyd and 
others in America, in es- 
tablishng the scale of 
| ~ | octane values for the 
light fuels used in car- 
burettor engines. As 
with the setting-up of a 
standard of reference 
for carburettor engines, 
two standard substances 
have been selected, viz., cetane, CygHy,, and alpha- 
methylnaphthalene, C,,Hyo, were found suitable, since 
they give extremes of quality, and these are mixed in 
progressive proportions to produce a scale, in which 
the percentage of cetane is called the cetane value. 
The position reached to-day is that the cetane value 
or number has been generally accepted. 

_The importance of the ignition lag has been recog- 
nised from the first, particularly in connection with high 
eet operation ; so that experimental work has gener- 

ly been directed towards measuring this quantity 
and to correlating its value under certain specified 
conditions with the cetane number. Fig. 8 shows 
diagrammatically such a method of obtaining the 
relationship.* The two standard substances mentioned 
are now regarded as primary standards, and, although 
the actual values of the ignition lag may v from 
engine to engine, it has been found that the order of 
these values can be correlated for all ordinary com- 








* Boerlage, Broeze, Le Mesurier and Stansfield. Journ. 
Inst. Pet. Tech., vol. xxii, 1936, page 455. (In this, 
Cetene, not the later standard Cetane, value was given.) 
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by fuels of vegetable origin or those containing specifi: 
dopes. 
In addition to the measurement, under otherwise 
constant engine conditions, of the ignition lags with 
different fuels, other proposals ~1ve been made for 
stating the ignition quality of fue... in relation to their 
cetane numbers. In the fixed ignition lag method, an 
American proposal, all fuels are injected at the same 
angle of advance, and the compression ratio of a vari- 
able-compression engine is so adjusted that the ignition 
point is at T.D.C., giving a fixed lag. The compression 
ratio, plotted in relation to the cetane number, gives 
a reference curve. Since observation of the ignition lag 
involves the provision of special apparatus, other 
methods have been suggested to avoid such complica- 
tion, and a second American proposal is of this kind. 
In this method, a variable-compression C.F.R. engine 
is used, and the injection is fixed at 16 deg. before 
T.D.C. In testing a particular fuel, the compression 
ratio is gradually raised, with the engine being motored 
at a constant speed, until the compression is just suffi- 
cient to cause the fuel in question to ignite. These com- 
pression ratios, plotted in relation to the cetane 
numbers for a range of mixtures of the primary 
standards, give similarly a curve of reference. Although 
such a method would appear to concentrate attention 
more on the suitability of a fuel for starting, it also gives 
indication of the ignition quality in running. It neces 
sarily involves the use of a special engine in which the 
compression may be varied. A still more simple method 
of high practical value is proposed by the Institution of 
Petroleum Technologists, for which any ordinary four- 
stroke cycle engine with a high compression ratio is 
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suitable, provided it can be adjusted to give constant | 
injection timing on all fuels and has steady ignition 
characteristics. The only special equipment necessary 
is an expansion chamber, of at least ten times the swept 
volume, coupled to the induction pipe of the engine, 
the inlet from the atmosphere to the chamber being 
fitted with throttle valves of a type permitting fine 
control, together with a vacuum gauge or U-tube read- 
ing from atmospheric pressure to a vacuum of 25 in. of 
mercury, for connecting to the expansion chamber. 
A test cock should be provided in the exhaust pipe. 
The engine is arranged to run steadily at not more than 
quarter-load on the fuel under test, and the inlet to the 
induction eapacity is progressively throttled, at con- 
stant speed. At a certain point the engine will begin 
to misfire, misfiring being shown by a puff of white 
smoke from the exhaust test cock. The pressure in the 
expansion chamber when this misfiring begins is noted. 
Curves giving the relationship between the observed 
pressures at which misfiring begins and the cetane 
numbers of a range of fuels are found to be consistent, 
so that, given the curve, the cetane number of a par- 
ticular fuel may be found by observing the correspond- 
ing misfiring pressure. 

One of the important developments of the past six 
years or so has been in connection with methods of 
observing rapidly fluctuating quantities, such as 

pressures and the resulting mechanical movements. 
The combination of cathode-ray tube and thermionic 





valve amplifiers has made it possible to eliminate the 
9. 
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effects of inertia, and observations of extremely rapid 
variations, both transient and periodic, can now be 
observed. Curves are projected on to a fluorescent 
screen and permanent records may be obtained either 
by photographing or by tracing these curves. The 
ordinate of such curves may be any electrical effect, 
and, for purposes of measurement, all that is neces- 
sary is to translate the variable under observation 
into terms of some electrical quantity, which may be 
again transposed into E.M.F., giving deflections in the 
one direction, time or crank angle being the other 
of the two ordinates. The first obvious application of 
such an apparatus in engine practice was for indicating 
cylinder pressures in high-speed engines, and the 
eathode-ray indicator is now well known in this con- 
nection It has also been used for measuring the 
pressure variations in fuel-injection systems. In 
these cases pressures are transposed into electrical 
quantities. For observing the movement of actual 
working parts, such as the needle valves of fuel-injection 
nozzles, displacement can also be translated, photo- 
electrically or otherwise. into electrical quantities. 
All these observations have led to a considerable 
increase in our knowledge, but the application of the 
cathode-ray tube to the measurement of strains in the 
moving and in the stationary members of engines 
opens up a new prospect. This has been done by 
Messrs. Le Mesurier and Stansfield at Sunbury.* The 
fatigue loading of engine parts in high-speed engines 
has been realised for a considerable time, but the 
impact loading set up during the combustion pro- 
cesses in compression-ignition engines, while a ed 
understood as important, has now been clarified b 

their work, and in particular much has been cate | 


* L. J. Le Mesurier and R. Stansfield. Trans. N.Z. 
Coast Inst. of Eng. and Shipbuilders, vol. liii., page 223, 
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concerning the effects of the ignition quality of fuels 
upon the resulting impact stresses. 

One of the Gowbane of a fuel with a long ignition 
lag is that there is a considerable quantity of fuel 
already in the cylinder when ignition begins, the 
ignition of a large part of this fuel being ‘“ uncon- 
trolled,” this leading to the extremely high rates of 
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pressure rise gener- 
ally o in- 
volving high im- 
pact stresses. With 
slow running en- 
gines these stresses 
are often a maxi- 
mum when starting 
with a cold engine. In an engine running at 820 r.p.m., 
under full load, it was found that the impact stress 
in the bed plate with a bad fuel was 31 per cent. higher 
than with a good fuel. Impact stresses, although pro- 
duced at a cylinder pressure less than the maximum, can 
exceed the stress due to the maximum cylinder pressure, 
with a large uncontrolled pressure rise. They found 
also that high impact loading leads to increased 
vibration of the engine structure. In their experi- 
ments they observed the strains of the connecting rod 
and the strains of an engine frame, and noticed that 
distortion of the frame caused serious inequalities in 
the distribution of i a bearing. Investiga- 
tions of the type descri in their paper will un- 
doubtedly lead to fuller knowledge of the loads imposed 
both on running gear and on stationary parts, and may 
throw light on questions such as failure of big-end 
bearings and similar matters at present the subject 
of conjecture. The structure of an engine is of course 
elastic, and when subjected to the various stresses 
imposed by service conditions, there are consequent 
strains and distortions. Periodic forces are imposed 
on the structure, and these parts are subjected often 
to complicated forced vibrations. When these coincide 
with the natural periods of vibration, the amplitudes 
become excessive and high secondary stresses, on the 
one hand, and excessive vibration and noise on the 
other, may result. In general, the periods of these 
vibrations are very low, compared with, for example, 
those of electrical machinery, so that, while satisfac- 
tory means have been developed for measuring high 
frequencies, the problem of measuring the low frequen- 
cies found in engine structures is a much more difficult 
one. Messrs. C. W. Oatley, H. W. Shaw, and others, 
have worked on this problem at King’s College, London, 
the objeet of this work being to devise means of obtain- 
ing the “noise spectrum” of internal-combustion 
engines, that is, a curve of the intensity of vibrations, 








plotted upon a base of the frequency. It was felt 
that until such a curve could be obtained with reas 
able accuracy, no successful attempt could be made in 
—ee down the source of the noises and in eliminating 

em 

Leaving out of account methods of observation, and 
concentrating on the curves obtained, Figs. 9 and 10 
are given to illustrate certain of the most important 
conclusions which can be drawn from this investigation. 
In both figures, the base is in cycles per second; in 
the former a logarithmic scale off amplitudes is given, 
the heights then giving a general indication of aural 
significance ; while in the latter, the ordinates are 
proportional to the amplitudes. Fig. 9 gives two 
pairs of curves taken from a small Junkers engine : 
pair A, and A, were taken at 600 rep and pair B, 
and B, at 1,000 r.p.m.; curves A and B, were at 
no load, and curves A, and B, at a B. MEP. of about 
40 Ib. per square inch. The origins of noise are, of 
course, the rapid rise of ure in the cylinder during 
combustion, as studied by Le Mesurier po Stansfield, 
the mechanical 6 oma the gas noise of induction 
andexhaust. T curves show that in this case major 
peaks are introduced whose frequencies do not vary with 
engine speed, while there is a continuous background 
of noise upon which these peaks are superimposed. 
Although the periods of these peaks are independent 
of speed, their amplitudes increase with speed. With 
certain minor peaks, however, the uency varies 
with the speed, and these must be attributed to the 
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mechanical parts. The effect of load appears to be 
relatively much smaller than that of speed. Professor 
Cave-Browne-Cave* quoted Kaufmann and Schmidt, 
of Berlin, who found that for motor-cycle engines there 
were two main bands of energy in the spectrum. They 
attributed the lower region to resonances in the exhaust 
system, and the upper region to vibrations derived 
from cylinder-head resonances. In the two 

tested so far, both water-cooled and of lower revolution 
speed than those of their tests, the relative importance 
of this up band was not revealed. Oatley and 
Shaw found that the practical difficulties of analysing 
the complex vibrating systems of engines are greatly 
increased by the effects of the surroundings; an 
absolute observation could only be made in an acoustic 
chamber, but engines in practice can seldom be placed 
under such ideal conditions of noise absorption, and the 
environment of the engine must be considered. Fig. 10 
shows three curves from the same engine, running at 
600 r.p.m., the engine being situated in a vaulted 
room about 15 ft. by 9 ft. by 14 ft. high. The three 
curves, A, B and C, were taken, C on the crank shaft 
axis 4 ft. from the cylinder centre line, A and B on the 
line at right angles to the axis and at 4 ft. and 8 ft. 
distance, respectively. The differences between these 
curves give evidence of the complexity of the condition 
introduced by the environment of the engine. 

After the initial success with high-speed oil engines, 
concentration upon their improvement has led to the 
realisation that two directions in which this might be 
possible are (a) improvement of the utilisation of each 
lb. of air taken into the engine; (5) increasing the 
charge of air. Both of these have shown steady 
improvement in the conventional four-stroke engine, 
but in order to improve the output per litre, in addition 
to raising the speed of revolution, two-stroke working 
and supercharging call for consideration. Since the 
compression-ignition engine does not suffer from the 
drawback of carburettor engines when follo Le 
two-stroke cycle, namely, the “ carry-over 
during scavenging, it is surprising that 1 more ge not 
been done with these engines. Urged against two-stroke 
—— of the normal type is the complication intro- 








* T. R. Cave- ius Cave. Brit. Assoc. ENGINEER- 
ING, vol. cxxxviii, page 316 (1934). 
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duced by the methods of scavenging, and many attempts 
have been made to simplify the engine. Many pro- 
posals, for example, have been made to utilise the 
energy in the escaping gases in order to bring about the 
re-charging of the cylinder, and these fall into three 
fairly well-defined groups, namely, those in which the 
inertia of the gases flowing through the exhaust pipe 
causes their motion to persist so that they leave behind 
them a depression into which the new charge may 
flow; those 
pressure energy into kinetic energy is assisted by 
passayze through some form of ejector nozzle ; and those 
in which periodic or oscillating pressure waves are 
used, the periods of these depending upon the charac- 
teristics of the exhaust pipe. In some cases these 
proposals were intended merely to improve the scaven- 
ging of a normal engine, while in others it was hoped 
to dispense with a scavenging pump. A development 
striking new ground is that of M. Kadenacy, who 
observed that, 
opened, there is an urge or impulse in the gases to 
escape very rapidly from the cylinder, leaving behind 
them a depression. 
already in the exhaust pipe, set the latter in motion 
towards the outlet, and after giving up their momentum 
in that direction, tend to return towards the cylinder. 
Given suitable correlation of the exhaust and inlet 
conditions, the new charge is allowed to enter through 
the admission ports, the air, in the simplest design, 
passing directly from the atmosphere into the cylinder. 


This charging takes place so rapidly that when 
the rebounding exhaust gases tend to re-enter the 
cylinder through the exhaust port, the cylinder is 


already filled with the new charge. By utilising these 
actions, Kadenacy has found it possible to produce 
an engine with a wide range of speed of operation 
developing an exceptionally high output at high thermal 
efficiency over this wide range.* 





JOINT AUTUMN MEETING OF IRON! 


AND STEEL INSTITUTE AND 
INSTITUTE OF METALS IN NORTH 
AMERICA 

A PROVISIONAL but fairly detailed programme of the 


forthcoming joint autumn meeting of the Iron 
Steel Institute and the Institute of Metals in the United 


States and Canada has just been issued. The visit 
will last from September 22 to October 29, but as| 
members may not wish to spend so long a time in| 


North America, the programme has been divided into | 


four sections, details of which are given below. Members 
may select either Sections I, II, III and one of the 
alternatives in Section IV ; or Sections IT, III, and an 
alternative in Section IV; or, again, Section ITT and 
an alternative in Section IV. 

Section I.—Preliminary visit to Canada, 
Southampton in R.M.S. Empress of Britain on Sep- 
tember 17, and arriving at Quebec on September 22. 
The party will subsequently visit Montreal, the 
Shawinigan Falls, Ottawa, Sudbury, Toronto, Hamil- 
ton, pee Niagara Falls, and will arrive in New York | 
on October 2. 

Section 11.—Proceed to New York direct, 
Liverpool in 8.8. Samaria on September 23 and arriving 
at New York on October 2. 

Monday, October 3, afternoon.—Joint 
both Institutes with the American Iron and 


meeting of 
Steel 


Institute and the American Institute of Mining and | 


Metallurgical Engineers. Tuesday, October 4, morning. 

Technical sessions of the Iron and Steel Institute 
and the Institute of Metals. Return Atlantic crossing | 
October 5 to 10. 


Section I1I.—Tour in the United States from Octo- | 


ber 5 to 18, including Washington, Cleveland and 
Detroit. October 17.—-Autumn Lecture of the Institute 
of Metals in Detroit. 

Section IV .—Alternative No. 1. Direct return from 
Detroit to New York, arriving on October 19. Alér- 
native No.2. Return from Detroit either to New York 
or Boston, via Buffalo and Niagara Falls, arriving at 
New York on October 22 and at Boston on October 23. 
Alternative No. 3. Leave Detroit on October 19 for 
two-day visit to Chicago and returning either to New 


York or Boston, arriving at New York on October 22, | 


and at Boston on October 23. Alternative No. 4. 
Leave Detroit on October 19 for longer visit to Chicago, 
in which city five days will be spent. The party will 
leave Chicago on October 24 and arrive in New York 
on October 25. Alternative No, 5. Leave Detroit 
on October 19 and, after spending five days in Chicago, 
departure from that city on October 24 for Duluth, 


to visit the Lake Superior mining district, finally | 


arriving back in New York on October 29. 
A final detailed programme, together with a final 
form of application, will be issued on or about June 1. | 


* Enoineraine, vol. cxliii, pages 685 and 715 (1937) 
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In the above diagrams the figures plotted for tin and copper are the official closing cash quotations 


| of the London Metal Exchange, for “fine foreign ”’ 


| for steel plates and rails, and also for hematite and 


| steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 
ig-iron prices are for East Coast hematite and Cleveland iron, both for No. 
uicksilver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per 


dendied box, but in all other cases the prices are 
a market day, and the horizontal lines represent 1 
| tin-plates, in which they represent 1s. each. 








and ‘ 
for lead are for English metal, while those for spelter are for virgin metal. 


‘ standard "’ metal, respectively. The prices shown 
Middlesbrough prices are plotted 
The prices given in the case otf 
The 
The price of 


Cleveland pig-iron. 
l quality. 


Each vertical line in the diagrams represents 


r ton. 
ye except in the case of the diagram relating to 








| Communications regarding the meeting should be 
addressed to the Organising Officer, The Iron and Steel 
| Institute, 28, Victoria-street, London, S.W.1. 








CATALOGUES. 


Steam Locomotive Cranes.—Messrs. Industrial Brown- 
hoist Corporation, Bay City, Michigan, U.S.A., have 
sent us a booklet describing their cranes of 20 tons, 
25 tons and 30 tons capacity. Illustrations show their 
application to a variety of duties. 

Power Presses.—Messrs. F. J. Edwards, Limited, 359- 
361, Euston-road, London, N.W.1, have sent us a 
leaflet describing their stock of presses and bending 
machines for sheet metal work, both new and re- 
conditioned, of British and foreign manufacture. 


Electrical Motors.—Messrs. Hugh J. Scott and Com- 
em Mere Limited, Volt Works, Ravenhill, Belfast, 
ave sent us a new pocket price list of their direct-current 
and alternating-current motors and generators, and control 
, which can be supplied from stock or for very early 
elivery. 

Electrical Conductors.—We have received from Messrs. 
British Insulated Cables, Limited, Prescot, Lancashire, 
a leaflet describing their steel-cored aluminium con- 
| ductors for overhead power lines. These have cores 
| meade from high tensile steel, surrounded by layers of 
| aluminium wire. 

Tube Expanders.—aA leaflet describing the “‘ Simplex 
automatic tube expander has nm received from Mr. 
O. N. Beck, 11, Queen Victoria-street, London, E.C.4. 





” 


This tool is claimed to be light in weight, in relation to its 
capacity, while it possesses extremely wide adaptability 
to working conditions. 

Rope Drives.—Messrs. J. H. Fenner and Company, 
Limited, Hull, have furnished us with a copy of the 
first issue of a monthly publication entitled The “ V "’- 
Rope Journal, which is to be devoted to information 
se cerny | the applications of their manufactures. These 
include Vee-rope pulleys and ropes. 


Drop-Forging Plant.—Messrs. Brett's Patent Lifter 
Company, Limited, Foleshill Works, Coventry, have 
sent us a copy of a recent catalogue, describing their 
well-known steam lifters, clectrically operated drop 
stamps, trimming presses, heating furnaces adapted for 
use with coal, coke or oil fuel, and also their automatic 
board drop hammers. 


Wood-Refuse Collection.—A new publication from 
Messrs. Sturtevant ineering Company, Limited, 
147, Queen Victoria Street, London, E.C.4, deals with 
the pneumatic collection of wood refuse and the illus- 
trations given afford ample testimony to the success of 
installations of such plant in some of the largest wood- 
working workshops in this count The various 
features of the system are well described and illustrated. 


Machine Tools—We have received from Messrs, 
George H. Alexander Machinery Company, Limited. 
82, 83 and 84, Coleshill-street, Birmingham, 4, a selec- 

machines now being built at 
hese include three-operation 
nut tappers, milling machines, 
head recently described in 


tion of leaflets describi 
their Dudley Works. 
automatics, “ Garfield 
and the “ Galex ” boring 
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THE THORPE GENERATING STATION 
OF THE NORWICH CORPORATION. 


(Continued from page 317.) 


THE main switchgear originally installed at the 
Thorpe station, Norwich, was of the cubicle type 
with duplicate “bus bars and circuit-breakers 
designed for a rupturing capacity of 500,000 kVA. 
This has now been extended by the addition of 
one 1,200-ampere feeder unit, and six skeleton 
equipments, which will be used for subsequent 
feeders. The latter consist of *bus bars and *bus-bar 
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three single-phase current-limiting reactors. All 
this equipment was constructed by Messrs. The 
General Electric Company, Limited, Magnet House, 
Kingsway, London, W.C.2. A diagram of its 
arrangement is given in Fig. 29, page 418, from which 
is will be seen that the main “bus bars of the 
1,000,000-kV A switchgear are in two sections, which 
can be connected through the section switch. 
They can also be connected to the 500,000-kVA 
bars through reactors which are introduced to avoid 
stressing the lower capacity gear. The reserve bars 
are continuous throughout their length and are con- 





<i ©. . t.”.. ~—_ 





isolators only. A view of the gear is given in Fig. 24, 
page 407. In addition, two three-phase sets of 
*bus-bar isolators have been provided for sectionalis- 
ing the “engine-room” or main “bus bars, the 
‘* river-side,” or reserve, bars being continuous 
throughout their length. This switchgear was 
supplied by Messrs. The British Thomson-Houston 
Company, Limited, Rugby, and is generally similar 
in lay-out to the 1,000,000-k VA equipment described 
below except that the contacts of all three phases 
are contained in one tank and that the conductors 
are of laminated copper. It is coupled to the 
1,000,000-kVA equipment through a 5 per cent. 
reactance. 

The 30,000-kW, 6-6-kV alternator described in 
a previous part of this article, and two 30,000-kVA 
Central Electricity Board transformers, are con- 
trolled by switchgear with a rupturing capacity of 
1,000,000 kVA and current-carrying capacities of 
4,000 amperes and 3,000 amperes, respectively. 
In addition, there are a "bus-bar sectionalising 
circuit-breaker and a ‘bus-bar coupler circuit- 
breaker, each with a current-carrying capacity of 
4,000 amperes, as well as a sixth breaker with a 
current capacity of 3,000 amperes which controls 
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nected to the reserve bars of the 500,000-kVA 
gear by a "bus-bar crossover. The design, con- 
struction, and testing of this heavy-current-carrying 
switchgear presented some difficult problems, 
which The General Electric Company have success- 
fully solved. It is interesting to note that this 
switchgear is probably the largest of its kind 
which has been constructed to operate at 6-6 kV, 
and has at the same time been tested on a large- 
scale plant. The official tests, to which extended 
reference will be made later, demonstrated that the 
switches are more than capable of functioning 
under the most severe fault conditions. 

This switchgear, the general design of which 
will be clear from Figs. 17 and 18, Plate XX, 
which refer to the alternator and "bus-coupler 
units, respectively, is housed in a separate switch- 
house. This is a two-storey building alongside the 
main turbine house. On the upper floor are the 
cubicles containing the “bus bars, and *bus-bar 
isolators, as well as the oil circuit-breaker cubicles, 
which are illustrated in Fig. 22, page 406, and the 
*bus-bar section and coupler circuits. 





and the isolating switches. 





On the lower | 
floor are the cubicles for the instrument transformers | sufficient sub-division is thus constituted. The 
The cubicle centres for ' cross-section through the cubicles which is given 








all the equipments are 7 ft. 9 in. An elevation 
of the *bus-bar cubicles is given in Fig. 25, page 418. 
Under the lower floor is a basement containing the 
cables and connections between che switchgear and 
the alternator terminals. Fireproof sectionalising 
walls, extending the whole width of the switch-room, 
are erected on each side of the "bus-bar section 
breaker. These walls are vertically continuous 
through the cross-connection of the cubicles, as they 
are in line with the stonework barriers through which 
the "bus bars They are rendered practically 


gas-tight by the provision of brass inserts in the ends 


of the *bus-bar bushing insulators, just sufficient 
clearance being left for the expansion of the 
*bus bars, An oil-drainage sump, with pebbles 
under a metal grid as a filling, is provided below 
each circuit-breaker. These sumps drain into a 
common pipe, which leads to a sump outside the 
building. 

The cubicles themselves consist of a channel steel 
framework, which is filled in with 3-in. moulded 
stone panels. In the ’bus-bar cubicles and at the 
back of the oil switch cubicles the conductors are 
close to the frame. In order to reduce the heating 
due to induction, the magnetic circuits in the 
steel are broken by the insertion of aluminium 
channels for the cubicle facings. The oil circuit- 
breakers are supported on separate structures. 
which are attached to the main framework so that 
no weight is borne by the filling. Each cubicle is 
sub-divided, so that the three phases are completely 
isolated, and the dividing walls extend downwards 
to meet the circuit-breaker top plate, which is 
common to the three phases. Below the top plate 
there are separate oil tanks for each phase. A 
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in Fig. 17, Plate XX, shows details of the equipment 
for the control of the alternator. 

All the "bus bars are of copper tube with outside 
and inside diameters of 5} in. and 4} in. respectively. 
Their cross-section is 6 sq. in. They are supported 
by compression-type insulators so arranged that 
cantilever forces are avoided. Each insulator 
assembly carries a brass ring casting, which encircles 
the base and is attached to the insulator caps by 
bolts which pass through jacking sleeves. The 
*bus bar is also supported inside the ring on four 
jacking screws, so that any irregularities in the 
stonework can be compensated. The bars are free 
to slide through the rings when they become hot. 
This expansion is taken up by a joint at the mid- 
point of the auxiliary bars, and by the conductors 
being free to slide through the rings on the tops 
of the insulators. The joints between the lengths of 
copper tube forming the ‘bus bars and connections 
are made by means of split and bolted muff couplings. 
The inside surfaces of these couplings are screwed, 
so as to ensure intimate contact with the tubes. 
The conductors for the 4,000 ampere circuits have 
external and internal diameters of 4} in. and 3 in. 
respectively, and a cross section of 3-95 sq. in., 
while the corresponding figures for the 3,000-ampere 
circuits are 4} in., 4 in. and 3-5 sq. in. All the 
conductors are supported on porcelain post insu- 
lators at 17-in. centres. The maximum force 
between adjacent conductors in the event of short- 
circuit is 1,600 lb. per foot ran. Each insulator may, 
therefore, be subjected to a cantilever force of 
2,720 Ib. As its ultimate st-ength is 10,000 Ib., 
its factor of safety is nearly four. The insulator 
carries a cast brass ring through which the conductor 
tube passes. 

The ‘bus-bar and feeder isolating links, an illus- 
tration of one of which is given in Fig. 23 above, 
are ganged in sets of three and are operated by hand 
wheels on the front of the cubicles, as shown in 
Fig. 17, Plate XX. The isolators are all rated to 
carry 4,000 amperes and are made up of five blades 
in parallel. The hinge contact clips are of the 
standard type, but the break contact clips consist 
of 30 pairs of finger-type contacts. These contacts 
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| are fitted with backing springs. Clamping devices 
to prevent overheating can therefore be dispensed 
with, and the force required to operate the isolator 
is also reduced. Operation is effected by a worm 
and wheel, which rotate a main shaft connected 
to the blades of the isolators by a toggle shown in 
Fig. 20. As it was specified that each equipment 
should be capable of being earthed through its 
respective oil circuit-breaker, earthing switches are 
fitted to the "bus-bar isolators on the engine-room 
side. These earthing switches are also ganged in 
sets of three and are operated by a handle on the 
front of the cubicle. Both the isolators and earthing 
switches are provided with mechanically operated 
position indicators. 

The Central Electricity Board transformer cir- 
cuits are fitted with a complete system of interlocks, 
which includes the isolators, oil circuit-breakers, 
earthing switches, and cubicle doors. 
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work and to fabricated angle brackets, which are 
situated between the phases and are bolted to the 
top plate. This arrangement provides a very rigid 
assembly and prevents the transmission of dynamic 
stresses to the cubicle framework. 

The tubular copper terminal stems are led through 
Bakelite bonded-paper bushings in the top plate. 
These bushings are fitted with shrunk-on flanges. 
The terminals support cast-copper contact blocks, 
which carry the fixed main contact fingers, the side 
blast arc-control pots, and the fixed arcing contacts. 
The main moving-contact bars are of wedge section 
and are carried by two horizontal Bakelite tubes, 
which are reinforced internally with Duralumin. 
The ends of these tubes are clamped to steel castings 
which in turn are connected to the phase-operating 
linkwork by steel rods. The moving arcing contacts 
are underslung from the horizontal Bakelite tubes. 


The inter- | The steel tubes which form the moving members of 


| locking on the alternator, reactor, "bus-section and | the oil dashpots used to damp the opening stroke 


| bus-coupler circuits is arranged so that any of these 
| circuits can be changed over from one set of "bus 
| bars to the others under load. The connections be- 
|tween the "bus-bar isolators and the oil circuit- 
breakers are run in a crossover. This is covered 
by removable moulded stone slabs, which form a 
false floor. Where they pass through this false 
floor the conductors are wrapped with synthetic 
varnish bonded paper. 

The oil circuit-breakers are of the same design 
for all equipments, and are rated at 4,000 amperes 
in the case of the alternator, "bus-section and "bus- 
coupler circuits, and at 3,000 amperes for the grid- 
transformer and reactor circuits. Longitudinal and 
cross-sections of one phase of a circuit-breaker are 
|given in Figs. 19 and 21, Plate XX. Owing to 
the limited space available, the design of these 
breakers required careful consideration, so that the 
| cubicle centres could be reduced as far as possible. 

Each phase is contained in a separate oval tank, the 
| three tanks being supported from a common top 
plate which is bolted to the framework. The 
solenoid-operating mechanism, solenoid contactor, 
and auxiliary switches are all mounted on a steel 
‘plate. This plate is fixed to the supporting frame- 











of the circuit-breaker are attached to the castings 
just mentioned. A number of small holes in the 
lower end of the outer tube of the dashpot can 
be filled with screwed plugs, and the cushioning of 
the opening stroke thus adjusted. 

The arc-control pots, which can be seen in Fig. 26, 
page 418, consist of a tubular chamber surrounding 
the fixed arcing contacts. A stack of slotted 
horn fibre plates with slots is clamped to this 
chamber, and these slots are uncovered by the 
contact as it moves downwards. The fixed arcing 
contacts are of copper faced with a heavy alloy 
developed by Messrs. The General Electric Com- 
pany for this purpose, and are mounted in pairs. 
The moving arcing contacts are of steel through- 
out and are faced with a similar heavy alloy. 
In order to reduce the burning of the main arcing 
contacts, auxiliary arcing contacts are mounted a 
short distance below them. These do not come into 
physical contact with the moving contact, but as 
the tip of the latter passes them the arc transfers 
from the main to the auxiliary contacts. The latter 
also serve as backing steps for the main arcing 
contacts and prevent them being blown backward 
by the pressure due to the arc. 
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Fig. 24. 


The operating linkwork is of steel throughout 
and is carried in non-rusting and, where necessary, 
self-lubricating bearings. Twin pull rods from each 
phase are connected to the main cross-shaft of 
the solenoid mechanism. This shaft is carried in 
ball bearings, which are supported by brackets. 
The torque necessary to close the breaker is provided 
by a toggle which is actuated by the solenoid. 
The method of absorbing the shock on closing is 
interesting. An oil dashpot situated immediately 
above the solenoid plunger comes into operation 
during the last part of the closing stroke. Directly 
the breaker opens, strong springs act upon the 
dashpot and reset it for the next closing operation. 
In emergency the breaker can be closed by a portable 
hand-operated hydraulic ram. This is plugged into 
a receptacle beneath the solenoid mechanism and 
enables the plunger to be lifted and the breaker to 
be closed. To enable the phase centres to be reduced 
as much as possible, the tanks are of oval section. 
Each was hydraulically tested to 400 Ib. per 
square inch for 30 minutes. The tanks, which 
are lined with Elephantide, can be raised and 
lowered by a transportable hand-operated hoist. 

The connections from the circuit-breaker to the 
alternator are of copper tube with a sectional area 
of 3-95 sq. in. These tubes, shown in Fig. 27, 
page 418, are housed in a moulded stone trunking 
with three compartments, which is covered with 
removable Sindanyo plates. This trunking ter- 
minates at the foundation block, through which 
the conduits are run in a common duct. As the 
spacing is small and the electrodynamic forces in 
the event of a short-circuit correspondingly high, 
Bakelite bracing bars are provided at intervals. 
The connections to the grid transformers and re- 
actors consist of four 1-0 sq. in. paper-insulated 
and lead-covered cables per phase, a cable-box 
being provided as shown in Fig. 28. 

The equipment described above is controlled 
from panels in a control room on the lower floor 
of the switch house adjacent to the engine room. 
A view of the contro] board appears in Fig. 16, 
on page 405. Existing panels and equipment, which 
originally belonged to the 500,000-kVA gear, are 
utilised for the majority of the circuits, but new 
panels and equipment have been installed by Messrs. 
The General Electric Company for the alternator and 
voltage control apparatus. Each panel is surmounted 


50,000-KVA SwitcHGEar. 


semaphores. All the panels are equipped with 
control switches for operating the various circuit 
breakers as well as indicating lamps and syn- 
chronising plug receptacles. The alternator panel 
carries an ammeter, indicating wattmeter and 
power factor meter, as well as an integrating watt- 
hour meter. The other instruments on this panel 
include a three pole Merz-Price circulating current 
protective relay, a negative phase sequence relay, 
and a tripping relay. Switches for the governor 
motor control circuit and for operating the neutral 
earthing switch and turbine stop valve are also 
provided. 

The voltage of the alternator is controlled by 
an automatic regulator of the rheostatic type. 
The motor-driven field regulator for this is mounted 
behind the voltage control panel and in the event of 
its motor breaking down it can be operated by 
emergency hand gear, which is mounted ona 
pedestal in front of the control panel. A single 
pole exciter field breaking switch is also mounted 
on this pedestal. The protective gear on each 
grid transformer panel consists of a triple pole 
overload relay, a single pole relay for restricted 
earth leakage protection and a single pole back-up 
leakage relay. 

The neutral point of the alternator is earthed 
through a single pole electrically-operated oil 
switch to a "bus bar to which the neutrals of the 
five existing machines are similarly connected. 
This "bus bar is coupled to two neutral earthing 
resistances in parallel and a current transformer is 
mounted in the bar to operate an alarm relay 
should an excessive earth current flow. The 
earthing resistances themselves are of the liqmd 
type for outdoor mounting, the resistance of each 
being 2-2 ohms. They are each capable of carry- 
ing 1,750 amperes for 30 seconds. 

The auxiliary multi-core cables run along the 
wall at the rear of the control panels, through the 
wall and along the outside of the control room in 
the passageway in front of the instrument trans- 
formers and feeder isolator cubicles. The cables 
are supported in mild steel racks and tap off to the 
main terminal boards, which are located at the 
top inside the cubicles. Two, three, four, five 


and six-core cables are used. All the current leads 
are 7/0-036 sq. in. section and the potential and 
indicating circuits are 3/0-029 sq. in. 


THE ENERGY BALANCE SHEET 
OF THE GAS ENGINE. 
By F. W. Lancuzsrer, LL.D., F.R.S. 
(Continued from page 321.) 

THE form assumed by a balance sheet depends 
largely upon the purpose with which it is drawn 
up, in other words, the facts which it is intended to 
display and elucidate. In the experimental investi- 
gation of the gas engine, it is usual to present a 
balance sheet in which the total heat of combustion 
is accounted for under three main heads: the 
work done (indicated), the heat passing out in the 
exhaust, and that carried away by the jacket. 
This form of analysis has its uses, as, for example, 
when considering the problem of cooling, or of 
utilising the waste heat from the exhaust. The 
outfit necessary is well known, the indicator, the 
exhaust-gas calorimeter, and means for the volume 
control and temperature measurement of the cooling 
water. But such a test, however refined the appa- 
tatus, does not tell us very much concerning the 
more fundamental and important facts. For 
example, as concerns the essentials it is a matter 
almost of indifference to us how much heat passes 
into the jacket during the exhaust stroke, or into 
the exhaust valve and efflux port in the act of 
discharge ; what we want to know is the jacket loss 
up to the time of release. To obtain this, we have 
to proceed by inference rather than by experiment.* 
No exact estimate is possible as based on the gross 
jacket loss, since this depends to a marked extent 
on the design of the engine, especially as concerns 
the exhaust valve surroundings. This is well under- 
stood. Excluding portage loss, the total is commonly 
in the region of from 18 to 20 per cent. of the 
total heat. This includes the flame radiation energy, 
which has been given as 7 per cent., also the loss 
to the cylinder walls during the return (exhaust) 
stroke; thus there is about 12 per cent. to be 
divided between the working stroke and the exhaust 
stroke. An estimate on the basis of mean tempera- 
ture suggests that the convective loss during the 
expansion stroke, prior to the exhaust release, is 
about 7 per cent., approximately equal to the 
flame radiation loss, or about 14 per cent. in all, 
which is less than generally supposed. This is 
the figure which should enter into the account 
alongside of the exhaust energy at the termination 
of the working stroke. Beyond that point, any 
further heat lost by the exhaust gases merely adds 
to the observed jacket loss, and the subsequent 
history does not interest us. 

The balance sheet comprises three accounts, each 
with its debit and credit column. In Account I, 
on the debit side, is the total heat or energy supplied 
per charge based on the lower calorific value 
expressed in ft.-lb. On the credit side this account 
is balanced by (1) the work performed as deduced 
from the indicator diagram ; (2) the exhaust heat 
rejected, calculated from the release temperature ; 
and (3) by difference, loss to the jacket up to the 
point of release. Account II, “The Partition 
Account,” consists, on the debit side, of the jacket 
loss taken from the credit side of Account I. This 
is balanced on the credit side by two items, namely, 
the energy dispelled as flame radiation, and the 
heat transmitted to the jacket by convection during 
the expansion stroke. The writer has adopted 
the convention of equal partition based on his 
interpretation of the Hopkinson experiment as 
set forth in the article on page 4, ante. 

Account III, on the debit side, consists in the 
total energy supplied as on the debit side of Account 
I, beneath this as a deduction, the flame radiation 
loss taken from the credit side of the “ partition ” 
account, the balance being the difference. On the 
credit side, we have expressed in ft.-Ib. the heat 
injected at constant volume ¥,, that is to say, the 
difference between deg. H at the completion of 
compression and deg. H. at the peak of the diagram, 
multiplied by the conversion factor, in order to 
convert to foot-pounds, and finally, by difference 
we have the energy dormant, this being the energy 
necessary to balance the two sides of the account. 








* It is, of course, possible, but not particularly easy, 
by employing electrical methods, to measure directly the 








by an indicator panel with double impulse type 


(To be continued.) 





oo of the charge at the end of the expansion 
stroke. 
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In all cases, heat, or energy in any other manifesta- 
tion, is expressed in terms of ft.-lb. It will be | 
understood that to enable the preparation of a/| 
balance sheet as above specified to be laid out, it 

is necessary to know, or otherwise assume, the | 
calorific value of the fuel (gas), and the quantity | 
per charge. It is further necessary to be in posses- | 
sion of an indicator diagram and to have the relation | 
of deg. T. to deg. H correctly tabulated. Further- | 
more, it is highly desirable that we should be 

supplied with more exact information concerning the 

partition of the jacket loss. The manner in which 

these three accounts should be drawn up will be 

better understood on reference to the balance sheet 
given on the opposite page. 

Fig. 19 is an indicator diagram taken some 
forty-three years ago in Saltley, Birmingham, from 
@ gas engine designed by the writer, and shown in 
section in Fig. 22. The data for the engine are as 
follows :—Cylinder diameter, 14-75 in.; stroke, 
24 in. ; cylinder constant = 342 (12 cub. in. units) ; 
compression ratio, 4-7; compression space volume, 
v, = 92-4 units; v, — 434-4; the mean pressure 
(measured from diagram) = 61 lb. per square inch. 
A logarithmic transformation is given in Fig. 20, 
from which the pressures and temperatures yi 





be read as follows :— 


A Induction pressure 12 Ib. per sq. in. (abs.) 
. 100 ” 

. 240 == °° 
2 are : 


B Compression 
C Peak on 
D Exhaust release 


A Initial temperature 360 deg. C. abs. 


At maximum compression 625 ” ” 
C At peak soe 1,500 ° a | 
D At exhaust release 1,380 o 


In the balance sheet as presented, the energy will 
be expressed in terms of ft.-Ib. So far as the diagram 
is concerned, the value in ft.-lb. is given at once by | 
multiplying the measured mean pressure by the | 
cylinder constant, or, alternatively, by a calculation | 
based on the gamma value as determined by the | 
logarithmic plotting. In converting from deg. H | 
to ft.-lb. we have to take into account the effective 
volume of the charge, and in connection with this 
several points have to be considered. The total 
volume is taken as that swept by the piston plus 
the volume of the combustion space, namely, 
3 cub. ft. This volume is reckoned as at a tempera- 
ture 360 deg. C. abs. and at 12 Ib. pressure, as will 
appear from Fig. 20. Since specific heats are 
tabulated as related to grams mass, and densities 
at 0 deg. C. and 14-7 Ib. per square inch, the volume 
as given above must be reduced to like terms, thus— 
273 12 
om X cum 
360 = :14-7 

If the working fluid were a perfect gas it would 
not matter what particular gas we were to choose, 
but as there is a little variation it will be best to 
found our calculation on air as a basis, this being 
the main constituent of the charge. Thus, at 
© deg. C., one cubic foot of air (density 14-5 in 
terms of hydrogen) = 67 grams. The specific 
heat of air at constant volume = 0-1715. Hence, 
the eonversion factor is 67 x 0-1715 = 11-5. 
Calories = 11-5 x deg. H, and ft.-lb. = 3-1 x 
calories ; or, ft.-lb. = 35 x deg. H. These expres- 
sions are in algebraic form. 

A remarkable fact concerning the diagram, 
Fig. 19, is that the expansion line is nearly isother- 
mal; the transformation given on log.-ruled paper 
in Fig. 20 shows the value of gamma for the expan- 
sion graph to be 1-05. There seems no clear reason 
to doubt the accuracy of the record. The indicator 
was tested and records kept prior to the date given, 
and the spring, nominally 160 Ib. per square inch 
per inch, has quite recently seen carefully calibrated 
in the Department of Mechanical Engineering 
of the Birmingham University, and found to read 
on a strictly proportional basis up to 150 Ib. per 
square inch, but 2 per cent. high. For pressures 


3x = 1-86 cub. ft. 





in excess of 150 Ib. per square inch, the spring 
characteristic was found to increase so that at 160 Ib. 
per square inch the reading was exact. This is 


approximately the peak pressure, Fig. 21. The| London, 675 B.Th.U. per cubic foot; all higher| %: *- 


diagram has not been corrected to take account 
of this. 


The first step will be to show agreement between | at that date was 6 per cent. below the mean of Leeds, | sumed the gas is metered. In both cases 8 pressure 
the mean pressure as measured, namely, 61 Ib. per 
square inch, and that caloulated from y value 1-06, | 
as determined with reference to Fig. 20. 





Then area is given by A — a, where 
A wx '2Pa "1 Ps 
y¥-1 


"2 Ps —4 Pi (compression, where y = 1 - 36). 
7 


(expansion, where y = 1-05) 
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edition, vol. i) ; dates are given, also page references 
to Clerk’s work. The analysis in col. 3 is as given in 
percentage form in the work from which it is quoted. 
It has probably been the subject of a printer's 
error, inasmuch as the figures add up to 101-0, 
whereas in Clerk’s book the figure given is 100-1. 
A final column gives an approximate average 
analysis from which Table VIII has been prepared. 
In Table VIII, higher and lower calorific values are 
shown as calculated from the analysis given, and 
beneath the table these are expressed in terms of 

















4 Fig.19 = © 
a 
in 
oc 
a am 
rf 00 B 
| GR.-47 
— oO 
(6260.4) 


From the diagrams, Figs. 


and 20, the calculation is as 
follows :— 
Area = A — a, where for A, 


y = 1-05, and for a, y = 1-36. 
7 (92-4 x 240) — (434: 4x 74-27 


As 0-05 
= 32,800 ft.-Ib. 
(92-4 x 100) — (434-4 x 12) 
as 0-36 
= 11,200 ft.-Ib. 
A — a= 21,600 ft.-Ib. 


As a check on this, we divide 
by the cylinder constant, thus : 
a = 63-2 lb. per square inch 
mean indicated pressure, which 
is concordant. It is slightly in 
excess of the measured figure 
(= 61 Ib. per square inch). This 
may be attributed to the restora- 
tion of the peak and the tail 
end of the diagram in the cal- 
culated figure; the equivalent 
of about 2 Ib. or 3 Ib. per square 
inch mean pressure. 

The Calorific Value of Bir- 
mingham Gas.—It is unfortunate 
that we know so little of the 
calorific value of town gas in 
past times; it was not “ de- 
clared ” or defined by law as is 
the case to-day. Also, there is 
no doubt that it varied very 
considerably from week to 
week; the period was one of 
transition from real coal gas to 
enriched producer gas. One 
factor of uncertainty was the 
presence of naphthalene, which would condense in 
the supply mains and pipes in cold weather and 
evaporate or sublime in hot weather, acting as a 
source of enrichment. Not infrequently in those | 
days the Gas Department had to send out a steam | 
apparatus to clear the pipes, the deposit of naphtha- | 
lene being sufficient to nearly choke the supply. 
These things have to be considered. About 1880, or 
during the early “ eighties,” calorific values were | 
published on the authority of Thwaite, in which 
the higher value of Birmingham gas was given as 
670 B.Th.U. per cubic foot. At that date, Leeds 
town gas was given as 774 B.Th.U. per cubic foot ; 
Manchester, 698 B.Th.U. per cubic foot; and 


(6260.8) 


| 


values. The average of these three values works | 
out at 715 B.Th.U., showing that Birmingham gas 


London and Manchester. 
In Table VII a number of examples are errand 
from Clerk’s Gas, Petrol and Oil Engines (1909 








ft.-Ib., also B.Th.U. per cub. ft., firstly as at 0 deg. Cc. 
and secondly at normal temperature, 1.€., 15 deg. 
or 16 deg. C., the temperature at which it is pre- 





Taste VII. 
1, 2. 3. 4 &. 6 t 7 
. — 
1895 | 1900 1890 | 1906 1905 Approx 
Leeds | London, Man- | London, Cam- | average 
(p. 154).|(p. 146).| chester |(p. 184).| bridge |(F.W.1.. 
(p. 138). (p. 186) 


Ho .. ..| 0-529 | 0-452 | 0-456 | 0-428 | 0-472 0-48 

6 | ..| 0-065 | 0-103 | 0-066 | 0-115 | 0-072 | 0-08 

CH ‘| 0-352 | 0-299 | 0-350 | 0-278 | 0-352 | 0-33 

G | 9-051 | 0- .054 | 0-048 | 0-05 
am .| 0-042 | 0-051 | 0-064 | 0-054 | 0-045 

‘| 0-012 | 0-105 | 0-064 | 0-121 | 0-056 | 0-06 

dine Redes’ Pree Sues 

1-000 | 1-010 | 1-000 | 0-996 | 1-000 | 1-00 


of one standard atmosphere is assumed. The 
figure 584, the lower value at N.T.P., may be taken 
as the mean of the three cities, Leeds, London and 
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Manchester, which, a few years earlier, stood about 
6 per cent. higher than that of Birmingham. If 
we make an allowance on this basis, it will be fair 
to take the calorific value of Birmingham gas in 
1895 as 550 B.Th.U. (lower value), or 430,000 ft.-Ib. 
per cub. ft. The metered volume of gas, based 
on @ gas count = 58 (for 10 cub. ft.), is 0-172 cub. ft. 
per charge. The energy per charge, therefore, 
= 0-172 x 430,000 = 74,000 ft.-lb. This is the 
basic figure to be taken in on the debit side of No. I 
account. 


Fig. 21. 
soar | = 
| J 

10 
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l 
plotted to a uniform scale. The variation of 
gamma during expansion is not worth taking into 
account, the curvature which should be given 
to the expansion graph in Fig. 20 being slight. 
(Compare Figs. 13 and 14, page 116, ante.) The 
occasion is not one for “ hair splitting.”’ 

The value of gamma as in Table I, page 116, 
ante, is dependent upon the mean temperature 
during expansion. Calculation made. since Figs. 
19 and 20 were drawn would indicate that the 








correct value of gamma should be somewhat higher, 






99 


Fig.22. 
Ft.1 


a 





sample of town gas, in which the higher calorific 
value may be taken in the region.of 470 B.Th.U. 
per cub. ft. It has otherwise no bearing on the 
present discussion. 

The energy-dormant standing at 30,200 ft.-lb. 
represents 40 per cent. on the lower value of the fuel, 


° 
thus, more exactly, a == 0-408], and if this 
were attributable wholly to “ after-burning,” it 
would establish the case beyond all question ; 
much, however, depends upon what meaning we 
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Before proceeding to construct a balance sheet 
it is of interest to institute a comparison between 
the actual expansion graph and that which should 
theoretically obtain if there were no energy other 
than that injected at constant volume v,. Here 
we have to deal with the deg. T and deg. H relation 
which has been given in the form of a graph in Fig. 8 


| 











r) | | 
p grams | grams per | 
H=-1. | per cub. ft. 
| cub. ft. of Gas. 
! 
H .-| 0-48 1 | 2-54 1-22 | 
cé6 ‘0-08 | 14 | 35-60 | 2-85 
CH, ..| 0-83 8 | 20-32 6-70 | 
C,H -+| 0-05 22 | 55-80 2-79 
m 
No, &c. .| 0-06 14 35-60 | 2-14 
| 1-00 | _ 15-70 


—At 0 deg. C. and 1 


Calorific Value (Lower) per Cub, Ft. 
At 15 deg. C. and 1 


Contraction, 23 per cent., or for mixture 1/12 gas 


and expressed in tabular form in Tables Ila and 
IIs, on pages 115 and 116, ante. The writer finds 
that it is legitimate to employ the data as given ; 
the calculated exhaust gas analysis is very little 
different from that given by Ewing, as shown by 
the following comparison :— 


Quoted Calculated from 

from Ewing. Analysis Given. 
N, and O, 0-830 0-829 
cé 0-050 0-051 
H,O 0-120 0-120 
1-000 1-000 


In Fig. 20, an expansion graph has been drawn 
on a log. basis employing a gamma value = 1-28, 
as being that proper to the average temperature 
during expansion. In Fig. 19, the same is given 


TABLE VIII.—Averace Town Gas. PrEriop 1895-1900. 
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but this graph is given for the purpose of illustration 
only, and may be allowed to pass. 

The fact to which attention is now drawn is that 
the energy represented by the areas in Fig. 19 
between the two graphs, namely, gamma = 1-28, 
and gamma = 1-05, as well as the additional heat, 
existent in the exhaust at release and any convec- 


Higher | 








Calories Calories Calories | Contrac- 

value per cub. ft. | per per cub, ft. tion 

| cals. per Gas. gram. | Gas, r 
gram. | Higher. Lower. Lower. | ob. ft. 

| ' 
; vik es 4 OE Sind T Fat 

34,170 | 41,700 | 29,000 35,400 — 0-24 
2,430 6,930 2,430 6,930 — 0-04 

13,200 88,500 11,810 79,200 | None 
12,000 | 33,500 11,820 33,000 + 0-05 
170,630 — | 15659 | 0-33 


atmosphere, 154,530 cals, — 480,000 ft.-lb. = 618 B.Th.U. 
atmosphere, 146,000 cals. — 453,000 ft.-Ib. = 584 B.Th.U. 
1-925 per cent. 

tive loss to the jacket prior to release, has to be 
provided during the expansion period, and this is a 
measure of the energy-dormant. The heat-latent 
at the peak supplies the energy necessary for the 
area between the graphs, gamma = 1-4, and 
| gamma = 1-28 (Fig. 19), as well as that due to 
| the higher release temperature. The graph based 
;On @ gamma value derived from Table I is the 
| theoretical expansion graph for a gas mixture whose 
| specific heat varies as given in Fig. 8, page 115, ante, 


| just as the graph in which gamma = 1-4 is the 


| theoretical expansion in the case of an ideal gas 
whose specific heat is constant. 

| The graph given in Fig. 19 (and Fig. 20), having 
|@ gamma value 1-6, was intended to represent an 


‘expansion such as might be given by a present-day 


; attach to the term. On this point the question of 
definition has for long seemed a stumbling block, 
but the issue is clarified if we postulate that true 
after-burning must be considered an irreversible 
process. We cannot “ unburn” the charge unless 


The Balance Sheet: Preliminary Calculations. 


| Heat injected at constant 


Exhaust heat rejected, at 
volume, v,— 











release- 
deg. T. deg. H. deg. T. deg. H. 
1,380 = 1,597 1,500 1,766 
— 360 369 | - 625 - 656 
=? 1,228 x 35 = 1,110x 35 
= 43,000 ft.-Ib. = 38,800 ft.-Ib. 
Account L. 
Dr. Ft.-Ib. | Cr. Ft.-1b 
Calorific value per (1) Area diagram re- 
expressed Ha ene ins 21,000 
5. 7 2) E ea! 
in ft.-Ib. .. -» 74,000 (2) ~e — 43,000 
3) Jacket loss (by 
¢ difference) . 10,000 
Total 74,000 | Total .. 74,000 
Account IIL. 
(Partition Account.) 
Dr. Ft.-Ib, | Cr. Ft.-lb. 
Loss to jacket (Bt. | Flame radiation 5,000 
forward) .. .. 10,000 | Loss by convection 5,000 
Total ~~” 40,000 | Total .. 10,000 
Account ILI. 
Dr. Ft.-lb. Cr. Ft.-lb 
Total energy .. 74,000 Injected as heat at 
Less flame radiation const Vol. v, 38,80") 
( Bt. forward) os 5,000 Energy dormant® (by 
| difference) 30,200 
ee | -— 
Total . 69,000 Total .. .. 69,000 
Ya. A portion of this may "possibly remain with the exhaust, at 
Telease. 


the temperature is far above that with which 
we have to deal. In brief, burning only becomes a 
reversible process when combustion is controlled 
by true dissociation. Hence, in the actual condition, 
any heat which is developed during expansion, 
and which would again become energy-dormant 
if the cycle were reversed, cannot (as now defined) 
be rightly described as “ after-burning.” 

Now it is an unquestionable fact that a value 
of gamma below that corresponding to the three 
degrees of molecular freedom (on which pressure 
is dependent) denotes stored internal energy which 
is a function of temperature. This may be repre- 
sented by molecular rotation or internal vibrator, 
movement; then, when the temperature falls 
during expansion, this internal or hidden energy 
comes out of hiding and passes into the thermo- 
dynamic system. Moreover, if the cycle be reversed. 
then during compression this energy will leave the 








thermodynamic system and become dormant 
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that is to say, the internal energy of the molecule 
is increased at the expense of the thermodynamic 
system. This action then is reversible, and by the 
present definition, when this energy becomes again 
manifest during expansion it is not properly 
described as “ after-burning.” If it were possible 
to re-compress without loss of heat to the jacket, 
then “‘ after-burning’’ would show as the compression 
graph rising above the preceding expansion graph. 
After-burning as here defined has a very restricted 
meaning compared to that understood in the early 
days, when, as stated in a previous article, it was 
a term applied without discrimination. 

It must not be inferred that the engine to which 
the foregoing investigation relates is representative 
of the practice of the period, nor, indeed, that the 
diagram iteelf is given as typical of the gas engine 
diagrams generally; the engine from which the 
diagram, Fig. 19, was taken was a little out of the 
common. It had been the writer's experience that 
the highest economy was only to be attained by 
using very weak mixture, and the “ M” engine was 
designed with that object in view, and tuned or 
adjusted to work with as lean a mixture as possible. 
This is shown by the very low mean indicated 
pressure, namely, 61 lb. per square inch, with a 
compression pressure 85 lb. per square inch above 
atmosphere. A few words may be said as to how 
this was effected. The combustion space was 
furnished with a pocket into which the induction 
valve opened, Fig. 22, the volume of the pocket 
being about 20 per cent. of the whole compression 
space volume. 

By arranging that the last part of the charge to 
enter should be very much richer than the first part, 
it was possible to fire a mixture so weak or attenuated 
as, under normal conditions, to have been virtually 
incombustible.* The particular diagram given in 
Fig. 19 was not otherwise exceptional ; it may be 
taken as typical for the engine in question, but it 
is certainly characteristic of a weak mixture. When 
this and other diagrams were taken it was thought, 
from rough measurement, that the expansion curve 
was isothermal, which at the time seemed difficult 
to explain, and would be no less so to-day, unless 
on the assumption that the flame was slowly 
travelling through the mixture as the expansion 
proceeded, but this theory did not appear to be 
tenable in view of the smoothness and re ity 
of the expansion curve, Figs. 19 and 23, the latter 
being a diagram from the same engine, but with 
lower compression. It will be noticed that in 
Fig. 23 the ignition itself is on the verge of instability, 
and in this particularly, also in Fig. 19, the peak of 
the diagram shows considerable irregularity, almost 
certainly due to the halting progress of the flame 
through the charge ; this is as might be expected. 
But, during the expansion, there is no evidence of 
this being continued, and the conclusion is inevitable 
that after the complete spread of the flame through 
the charge there is a continued evolution of heat 
which has no apparent relation to change of tempera- 
ture, and as far as the writer is aware the law or 
laws governing this evolution have not yet been 
ascertained ; it is derived from the energy-dormant 
as defined in the present articles. Early writers 
were not in a position to make a distinction between 
one cause of, or reason for, the suppression of heat 
or energy and another, so that in the early days 
everything was lumped together as after-burning. 
Later there was a tendency to explain the pheno- 
menon as being a consequence of some one definite 
cause ; it is only of recent years that the complexity 
of the problem has become recognised, and even 
to-day there are many who do not admit that the 
theory of specific heat variation a one is insufficient. 

In the example given the discrepancy between 
the total heat assessed on the basis of variable 
specific heat, and the actual amount necessary to 
account for the indicator diagram as ascertained, is 
so great, t.¢., the energy-dormant is so large a 
portion of the total, that it may be considered 


* This was not in itself new ; the graded gas-admission 
eam was well known. The writer, however, adopted a 
different method. Between gas bag and engine the gas 
was led through a long conduit relatively small in 
diameter, whilst the air pipe was short and of large 
diameter, the air flow being regulated by a check 
diaphragm. Owing to inertia, the first part of the charge 
waa starved of gas, whereas the latter part of the charge 


legitimate to treat as negligible sundry small items 
which academically-speaking should be taken into 
account. 

Thus the intrinsic contraction in the case of coal 
gas is not a large item, especially for a weak mixture, 
in the region of 8 per cent. may be 1 in 12. This 
would represent less than 2 per cent. of the peak 
pressure, or in Fig. 20, in which an actual diagram 
forms the basis of our plotting, we should add 2 per 





cent. as representing the pressure which would 
allow a deduction to give the pressure observed. This | 
increase would be given by an addition of 5 lb. 
per square inch to the peak pressure as indicated | 
in Fig. 20; a peak pressure = 245 in place of 240. 
Treating this on the basis disclosed in a previous 
article, the effect would be to slightly raise the 
value of 7 in the expansion graph as recorded ; this 
increase, the writer computes, as y = 1-05 to 
Y = 1-06. Differences of this magnitude can have 
no material effect on the main issue. If account 
be taken in the balance sheet of intrinsic change 
of volume, i.e., either contraction or expansion, 
the two entries affected will be (1) the energy 
represented by the area of the diagram, and 
(2) the heat rejected by the exhaust at release. 
These are equal and opposite in sign, and only 
invelve an adjustment on the Cr. side of the No. 1 | 
account—the Cr. total is unaffected. 

The restoration of the peak of the diagram (Figs. 
19 and 20) is also a rather questionable procedure ; | 
this would only be legitimate could it be shown that 
|the restored diagram would not differ materially 
| from one in which the whole rise of pressure takes 
| place at constant volume v,. As given in Fig. 19, 

there is a substantial addition to the area repre- 
senting work done, and in any real indicator card 
in which there is a variation in the rate of pressure 
rise (which is often observed) this is also true, but | 
|is to some extent counterbalanced by a lower | 
expansion line. This would suggest that in Figs. | 
19 and 20 the peak has been carried too high. | 
If this is so, an error of presumably small magnitude 
will have been introduced in the direction of exhi- | 
| biting too high a heat value (too many deg. H.) on 
the pressure rise, and this will give a lesser propor- 
tion of the total heat as due to energy-dormant than | 
should be. 


(To be continued.) 
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Tue first part of our article on the Laundry Trades 
Exhibition, which occupied the Royal Agricultural 
Hall at Islington from March 28 until April 6, concluded 
with a description of washing machines displayed by 
Messrs. Lister Brothers, Limited, Woolwich, 8.E.18. 
The account may be continued with a reference to the 
Gladiron ironing machine exhibited by the same firm, 
an illustration of which appears in Fig. 10, on page 
411. This machine enables an operator to use a 
large iron, weighing 90 lb. or 110 lb., according to 
the size of the machine, with the same ease as an 8-Ib. 
hand-iron. Motion is imparted by a power-driven 
endless belt arranged horizontally behind the table, 
and the iron can be arranged, at the purchaser’s option, 
for heating either by gas or by electricity. By depress- 
ing a handle on the iron a clutch is engaged with the 
lower portion of the belt, which carries the iron forward 
over the steam-heated aluminium table on which the | 
work is placed. Raising the same handle engages the 
clutch with the top portion of the belt and moves the 
iron backwards. By rotating the clutch handle the 
iron can be swivelled about its vertical axis, and the 
combination of these movements enables it to be 
moved to any part of the table, or on to the ramp arm 
at the end of the machine, to leave the table clear for 
adjustment of the work or the removal of the finished 
article. 

In addition to the various exhibits of washing 
detergents, starches, disinfectants, trollies, hampers, 
racking, and other equipment not directly interesting 
to engineers, were those of allied trades producing steam 
boilers, mechanical stokers, water heaters, water 
softeners, valves and similar items, most of which are 
too familiar to require description. Mention may be 
made, however, of a new excess-pressure isolating 
valve manufactured and exhibited by Messrs. Dew- 
rance and Company, Limited, Great Dover-street, 
London, 8.E.1. When the regulations of the Factories 
Act, 1937, come into force, it will be compulsory for 











was enriched by the “ ram " action in the gas conduit. 





low-pressure vessels to be suitably protected when 


| form on the top of the boiler. 


| or similar fitting secured to the end of each tube. 


supplied through a reducing valve with steam from a 
high-pressure source. To ensure this, in the event of 
the reducing valve failing completely, sufficient relief 
valve area should be provided to enable the relief valve 
to pass the whole of the high-pressure steam without 
allowing the reduced pressure to increase beyond the 
safety limit of the low-pressure vessel. Where there is 
a wide difference between the initial and the reduced 
pressures, this requirement might prove costly to 
satisfy. The Dewrance excess pressure isolating 
valve has been designed, therefore, to enable such 
installations to conform with the new regulations in an 
economical manner. The section of the valve given 
in Fig. 11, opposite, indicates its simple but effective 
design. It embodies a double-beat valve which is 
attached to a loosely-fitting piston working in a 
superimposed cylinder. Under normal conditions the 
double-beat valve remains fully open, and any small 
leakage through the reducing valve, when in the 
closed position, is dealt with by the relief valve in the 
normal manner. If the leakage becomes excessive, as 
in the event of a complete failure of the reducing 
valve, the relief valve opens fully, thus preventing the 
pressure above the piston from rising, and allows the 
increasing pressure beneath the piston to lift it and 
close the double-beat valve, which in turn cuts off any 
further supply of high-pressure steam. The clearance 
between the piston and the walls of the cylinder is 
necessarily large in order to pass the quantity of steam 
required to maintain the relief valve at full discharge. 
When the double-beat valve is caused to function by 
a partial rush of high-pressure steam past the reducing 
valve, it re-sets itself in the fully-open position by 
gravity, aided by the light spring, as soon as the 
emergency has passed. These valves are made in sizes 
from }-in. to 5-in. bore, and have been approved by 
the Home Office and by the leading insurance com- 
panies. Messrs. Dewrance also showed complete sets 
of their well-known boiler mountings and valves, and 
arranged practical demonstrations of their relay- 
controlled reducing valve. Where the steam-heated 
beds or rollers of ironing machines are designed for 
raising and lowering, a telescopic or a swivel joint has 
to be employed for the steam and condensate pipes. 
A self-aligning fitting of the latter type was also shown. 
which is stated to be suitable for use with saturated 
steam, water, petrol, &c., for pressures up to 250 Ib. 
per square inch. It is composed of two parts, namely, 
the body, which contains two concave laminated 
packings, and a ball which is held in contact with the 
packings by means of a fine-threaded gland nut screwed 
on to the body. This nut has on its periphery a number 
of serrations which lock the collar in position after 
adjustment. 

The supply of steam to the exhibits in the Main Hall 


| was provided by Messrs. Davey, Paxman and Com 


pany (Colchester), Limited, Standard Ironworks. 
Colchester, who installed, for this purpose, an 
“Economic” boiler of the self-contained type and 
an “ Ultranomic”’ single-pass boiler, both built for 
a working pressure of 120 Ib, per square inch and 
capable of evaporating 4,475 lb. and 2,100 lb. of water 
per hour, respectively, from cold feed. In addition, 
a specimen of the latter type of boiler was shown in 
section to illustrate the internal construction. As on 
previous occasions, Messrs. Cochran and Company, 
Annan, Limited, Annan, Scotland, supplied the steam 
for the various working exhibits in the Gilbey Hall 
from one of their standard vertical multitubular 
boilers, 8 ft. in diameter by 16 ft. 6 in. high, built for 
100 lb. per square inch working pressure. The normal 
steaming capacity of this size of boiler is 4,320 Ib. per 
hour from cold feed. In addition, Messrs. Cochran and 
Company showed, for the first time in a public exhibi- 
tion in this country, the Cochran-Kirke Sinuflow 
induced-draught boiler, which was described and illus- 
trated recently in ENorngertnc (vol. cxli, page 35). 
The example shown was 9 ft. 6 in. in diameter by 
15 ft. 8 in. over the tubeplates, and built for a working 
pressure of 200 Ib. per square inch. A coking stoker was 
fitted, and an induced-draught fan mounted on a plat- 
The large combustion 
chamber was separated from the boiler in order to 
illustrate the arrangement of the brickwork. 
Messrs. Meldrums, Limited, Engineering Works. 
Timperley, in addition to their range of silent boiling 
jets and circulators, showed a new type known as the 
Highfield condenser-heater, which is claimed to be 
completely silent and to give a powerful circulation 
of the surrounding water. As is shown in Fig. 12. 
opposite, the device is built around a central Tee- 
piece, the straight-through outlets of which are of 
equal bore, the right-angle branch being screwed to 
fit the appropriate size of steam pipe. Screwed into 
the outlets are lengths of steam pipe with j-in. diameter 
holes, forming the steam outlets, drilled in three lines 
on the bottom and horizontal axes. A steel strip 
welded to the tubes acts as a key to a number of gun- 
metal segmental-sha fins which are slipped on to 


the tubes and locked in place by a standard pipe — 
a 
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Fig. 12. 


fins have one flat face and one with spacers which keep 
each pair of fins apart, forming a narrow steam space 
about 4% in. wide, open to the drilled steam outlet 
holes in the tubes. Each pair of fins is spaced about 
} in. from the adjacent pair to enable water to circulate 
around the fin faces and cool them. The steam enters 
the heater and divides to the left and right into a tube 
space greatly in excess of the entry pipe area. Here 
initial expansion takes place, the steam being then 
released through the drilled holes into the narrow 
steam spaces, the total area of which provides a 
further expansion of about three or four times. The 
steam loses much of its heat by the internal expansion 
and through the water-cooled fins, so that it finally 
enters the surrounding water at a very low pressure, 
and is there condensed. In this condition it is stated 
to make noiseless contact with the water and to set up 
a powerful circulation, although the top surface of the 
water remains undisturbed. 

In the usual process of washing ordinary soiled white- 
work articles, a series of, perhaps, eight operations is 
carried out in laundry washing machines and may 
consist of a soaking or ‘‘ breakdown,” two washes, a 
boil, and four rinses. These were described in detail 
in an article on page 148, ante, dealing with the New- 
bery automatic control, in which it was shown that 
some 40 movements must normally be carried out 
by the wash-house attendant. These consist of load- 
ing, starting, and unloading the machine, the opening 
and closing of hot water, cold water, steam and outlet 
valves, and the introduction of soap, soda, bleach 
and other solutions. As the attendant has several 
machines to control, it can be appreciated that it is 
practically impossible for him to operate all valves at 














HIGHFIELD CONDENSER Heater ; Messrs. MELpDRUMS, Luowrrep. 


the correct times or to introduce accurate quantities 
of water and solutions. To overcome these difficulties, 
several washing machine controls have been designed, 
some partially and others fully automatic in action, 
in addition to the Newbery apparatus mentioned 
above. 

A fully automatic washing-machine control was 
exhibited by Messrs. Automatic Controls, Limited, 239, 
Acton-lane, Chiswick, W.4, and a number of similar 
units of their manufacture were incorporated in 
machines on other stands. An illustration of the 
nine-valve motor-driven dual process unit is given in 
Fig. 13 on page 412. This model is a development of 
the Perrett and Broom three-valve type for con- 
trolling rinses only, which was first marketed about 
twelve years ago. Controls having up to 18 valves are 
now available which govern the whole washing and 
rinsing process, including the admission of detergents 
and special materials, the halt in running the machine 
which is now often adopted in washing woollens and 
silks, and the control of the waste waters for the pur- 
pose of water recovery and heat reclamation. The 
unit is usually fixed on or near the washing machine, 
but can be housed in a central station for remote 
control. It consists essentially of a revolving drum, 
fitted with a series of cams and driven at a selected 
speed either by the main line-shaft or by a separate 
motor. Underneath the drum is a valve block con- 
taining a number of relay valves which are operated 
by the respective cams. These valves control a 
supply of water, or air (which must be provided at a 
minimum pressure of 25 lb. per square inch), through 
a strainer to Perrett Hydrovalves which are fitted 
in the pipes supplying hot and cold water and steam, 
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and also in those supplying soap, soda and blue solu- 
tions from central storage tanks. The latter solutions 
are admitted to the machine through a glass-fronted 
manifold. Another relay valve controls a similar 
supply to a ram on the outlet lever of the machine. 
The drum is divided into sections, each representing 
one minute, and the cams have lengths equivalent to 
the time required for the entry of the respective 
supplies. Situated between the gear box and the 
drum is a clutch which is engaged to start the operation. 
As the drum revolves, each cam in turn depresses a 
tappet over a relay valve, admitting water and thus 
operating and opening its allotted Hydrovalve, per- 
mitting the liquid in the supply pipe to pass to the 
machine. When the required quantity has passed, 
the cam loses contact with the tappet, closing the relay 
valve and opening a release valve which allows the 
used water etn the cylinder in the Hydrovalve to 
return to the valve block, and thence to a tray formed 
in the bedplate. A separate non-corrodible cylinder 
is filled by hand with the required quantity of bleach 
solution, and has a valve in its base which is auto- 
matically operated to admit the solution when neces- 
sary. So that the attendant may know when the 
whole process is finished, a signal and bell indicator is 
usually added, and can be seen on the right of the illus- 
tration at the top of a supporting tube. To allow 
two classes of work to be washed in the same machine, 
but under different processes, and to avoid the necessity 
of altering the cams, dual process drums are fitted in 
which the cams are provided in pairs. One series of 
operations is given by the set of cams on the left-hand 
side of each pair, and by moving the drum a short 
distance along its axis, the right-hand set of cams is 
brought into use, providing for the alternative process. 
The cam drum may be easily removed and replaced 
by another drum, set for different processes. 

A number of single and multi-roll ironing machines 
were shown, for ironing and finishing sheets, table- 
cloths and other flat articles, and it was noticeable 
that on the latter type of machine the diameter of 
the rolls tends to increase. At the previous exhibition, 
in 1934, diameters ranged up to 18 in., but this year 
Messrs. Manlove, Alliott and Company, Limited, 
Norton-street, Nottingham, showed a new four-roll 
machine, the Quodrol, with rolls 24 in. in diameter and 
120 in. long. This was constructed of four single- 
roll units, one of which was also shown on the stand 
together with a two-roll machine, operating under 
working conditions and dealing with the whole of the 
flat work of a local laundry. A single-roll machine is 
illustrated in Fig. 15, on page 412. These machines are 
driven by a combined variable-speed motor and reduc- 
tion gear controlled from a single panel, enabling a 
choice to be made from a wide range of speeds to suit 
the weight and moisture content of the articles dealt 
with. The machines are also fitted with independent 
motion for raising and lowering the rolls, with push- 
button control. A choice is provided of either the 
Finspeed roll or the Superflex spring roll, the latter 
having several thousands of small compression springs 
fixed round the circumference of the roll to give 
resilionce and afford ventilation to the covering padding. 
A finger-guard safety device is fitted at the feed end, 
and if the operator’s hand is drawn into the machine, 
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this stops the motor by cutting off the electric current 
and automatically applying a brake through a solenoid. 

A range of hydro-extractors was also shown by 
Measrs. Manlove, Alliott and Company, Limited, who 
claim to be the first firm in this country to make 
centrifugals, which they began to manufacture more 
A feature of the extractors is the 
Wardloc safety device, which prevents the cover 
being raised while the basket is in motion and 
the machine from .being started while the cover is 
open. It can be applied to belt or electrically driven 
machines, and comprises a fulcrum which can only 
function as such when a toe is brought into contact 
with the basket. If the basket is at rest the fulcrum 
can act, but if it is in motion the toe is drawn out of 
the dead-centre position, and the fulcrum cannot then 
function. 

Among the washing-machines exhibited by Messrs. 
Manlove, Alliott and Company, who now make them 
in two standard diameters, was a new power inching 
device, for belt-driven machines, which enables the 
inner cylinder to be brought to the correct position 
for unloading. Previously, inching was achieved by 
two separate controls worked by both hands of the 
operator, one operating a brake and the other moving 
the two belts between the fast and loose pulleys. In 
this new design a single lever controls inching, starting, 
and stopping of the cylinder, an indicator at the end 
of the machine showing the correct position for 
unloading. The hand turning gear, usually required 
to make the final adjustment in the position of the 
cylinder, is thus rendered unnecessary. 

For articles not of a flat nature, such as shirts and | 
coats, the modern pressing machine has been developed. 
This consists primarily of a heated polished or padded | 
head and a padded table, between which the articles | 


than 100 years ago. 
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swinging lever with buttons at each end. Pressure on 








Stneie-Roii [TRontna MACHINE ; 


WasHInGc-Macuine Drive; Messrs. D. ann J. TuLtis, 


LIMITED. 








Messrs. MANLove, ALLIOTT AND COMPANY, 
LIMITED. 


| press. The short pin 6 checks the downward move- 


are dried and ironed under pressure. On the stands| both buttons pushes the lever, opens the valve and | ment of the head, the pin being made short because 


occupied by Messrs. D. and J. Tullis, Limited, Kilbowie | closes the head of the press, while a trip maintains the | the check action is required only as the 
Iron Works, Clydebank, Glasgow, were shown in| valve in the open position until the operator releases it. | the table. 


head meets 
On the exhaust movement, however, is 


operation, a complete range of their “ Imperial” and| If only one button is pressed, the swinging lever | a longer tapered pin c, which checks the return at its 


“ Minor ” 
and coat units, composed of machines each finishing | 
specific parts of the garment, suck as the cuff and the | 
neck band, are good examples of quantity-production | 
methods in the modern laundry. While the steam- 

heated polished pressing-heads of these machines are | 
of various shapes, depending upon the type of garment, | 
the main structure of the machine is the same in each 
case, and is of simple design. 


prevent accidents, and is so constructed that the | 


leaving the valve closed and the press open. The 
air cylinder and head are in one casting, and the 
pressure is transmitted to the head by a swinging cam- 
and-toggle mechanism which gives a rapid closure 
with a high pressure, the mechanical advantage 
obtained being about 20 to 1. An important feature 
of this press is the oil check illustrated in Fig. 17 on 


A two-button air-control | page 413, which eliminates shock due to momentum | me 
valve for closing and opening the head is fitted to|of the head at the end of the opening and closing | Messrs. D. and J. Tullis, Limited, was represen 


movements. A lever reciprocates under the action of 


pneumatically-operated presses. The shirt | turns on a pivot and butts against a stop-pin, thus | commencement and prevents the head from gaining 


too much momentum under the action of the eight 
springs which return it to the open position. The two 
small ball valves in the piston are important, their 
function being to close under compression of the oil 
and to release the oil when returning. The taper pins 
are adjustable, and each machine can therefore be 
tuned to suit its individual peculiarities. 
Washing-machine equipment nneee® | oY 
ted by 


|a comprehensive selection of their machines. A new 


operator must use both hands simultaneously to|a loose block, which is connected to the ironing head | feature of the larger sizes is the method of introducing 
depress the buttons, and must continue to do so until | about 6 ft. from the fulcrum. The resulting oscillat-| water through the trunnions into the cage, which is 


the head is closed. If either hand is removed the head 
immediately opens. The valve consists of a simple | 
single inlet and exhaust with metal-to-metal seats of 


ing motion is transmitted through a high-tensile steel 
pin a, having a cover fitted with an oil seal, by a steel 
lever and double block to the piston. The gunmetal 


| claimed to improve the washing and rinsing properties 
|of the machine. The direction of rotation of washing- 
machine cages or inner cylinders is usually reversed 


a special alloy, and is attached to the centre of a| casing of the oil check is fixed to the cylinder of the | after every three revolutions, making a total over an 
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hour’s run of about 400 reversals. This, if carried 
out with a direct-coupled reversing motor, has the 
drawback of requiring a special electric control panel, 
and throws a considerable strain upon the motor. 
To make possible the use of a unidirectional motor, 
Messrs. Tullis have designed a single belt and motor 
drive which is claimed to give a more economical and 
flexible drive, and to reduce wear and tear on the 
motor and the machine. With one exception, all the 
washing machines on the stand were fitted with this 
drive, which is illustrated in Fig. 14, on page 412, with 
the bevel-gear cover removed. The machine is driven 
through bevel-gears, which run in oil and are contained 


in a compact box mounted on the machine frame, and | 


is fitted with two fast pulleys and a loose pulley. To 
each fast pulley is attached a bevel pinion, so mounted 
that, when the pulleys are brought alternately into 
operation, they drive the case of the washer in opposite 
directions. The motor drive to the box is by means 
of a single belt, running in one direction only. A 
small gearbox mounted on the motor soleplate, and 
driven by the motor, shifts the belt between the 
pulleys ; and the belt is arranged to be always on the 
loose pulley when starting, thus ensuring that the 
motor does not start under load. A single operating 
handle at the front starts, stops and inches the machine. 

Messrs. Tullis also showed a range of two-roll ironing 
machines, each fitted with ventilated rolls and electric 
raising and lowering gear. The problem of padding is 
an important item in ironing-machine upkeep, as the 
rolls are covered with layers of felt which continuously 


absorb moisture and become saturated, thus losing | 


resilience and efficiency. This ventilated roll is steam 
heated, with a series of gills round the outer circum- 
ference, slots in each gill allowing end-to-end movement 
of moist air. A perforated plate fitted over the gills 
carries the felt, which is wound round it to form an 
annular space beneath. The moisture from the 
articles, as they pass under the roll, travels through 
the felting and perforated plate sleeve into the inner 
annular hot space, where it is evaporated and driven 





| by its expansion through the ports at the ends of the 
roller to the atmosphere. The electric raising gear for 
| lifting the rolls clear of the beds consists of an indepen- 

dent motor for each roll, controlled by a selector switch 
| at the feed end of the machine, and driving a raising 
| screw through a double worm-reduction drive. This 
also serves to cause any predetermined pressure to be 
put on the bed by the roll, to suit the class of goods 
being ironed, by connection to a limit switch which 
acts on the motor when the predetermined pressure has 
| been reached. 

The travelling band conveyor is now in general use 
in laundries, particularly in connection with the 
sorting and packing rooms. In the latter case the 
folded finished articles are sometimes passed by the 
travelling band to packers who work at a stationary 
table fitted over the conveyor. It has been necessary, 
in the past, to fit a gate stop to prevent articles from 
over-running the end of the band; the gate swinging 
when pressed and operating a switch which stops the 
conveyor. With this method there is a risk that the 
folded articles may become creased or damaged, and 
to avoid this possibility, Messrs. A. L. Marshall (Carl- 
ton), Limited, Carlton, near Nottingham, have pro- 
duced the conveyor, shown in Fig. 16, on this page. 
in which is incorporated a photo-electric relay. A 
beam of light is directed across the width of the con- 
veyor band at a short distance from its extremity, 
so that when articles interrupt the beam, a switch 
is put into operation which stops the band, a magnetic 
brake being automatically applied to ensure instan- 
taneous stopping. The packer can re-start the band 
by removing the articles from the beam. 


(To be continued.) 








THE LATE DR. J. A. L. WADDELL. 


Tue title of “ Pontifex Maximus,” which the poet 
Southey borrowed from mediaeval Rome to bestow 
on his friend Thomas Telford, might well have been 
applied by a later generation to Dr. J. A. L. Waddell, 
of New York, who died at his residence in that city on 
March 3. The wide scope of his work as a consulting 
bridge engineer, his boldness in innovation, the careful 
attention to detail which justified the boldness, and the 
possession of a constitution apparently indifferent to 
the rigours of field work in all weathers, all charac- 
teristic of Telford, were equally prominent features in 
the career of Dr. Waddell. 

John Alexander Low Waddell was of Irish ancestry, 
his father, Robert Needham Waddell, having been a 
native of Newry, who emigrated to Canada in 1829, 
and married the daughter of a colonel in the United 
States Army. Their son was born on January 15, 
1854, at Port Hope, Ontario, and received his early 
education at Trinity College School in that town. He 
was a delicate child, and in his sixteenth year, to 
counteract the effects of too-intensive study, was sent 
as @ passenger on a voyage to China in the tea clipper 
N.B. Palmer, of New York. The treatment was 
notably successful, for the robust health to which he 
was restored was retained practically to the close of 
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| his long and strenuous life. On returning from the 
China voyage, young Waddell was entered, in 1871, 
as a student at the Rensselaer Polytechnic Institute at 
Troy, New York, where he graduated four years later 
in civil engineering. 
| The next six years were spent partly on railway 
| work on the Canadian Pacific Railway, and partly as 
Assistant Professor of Rational and Technical Mech- 
| aunice at the Rensselaer Polytechnic, but in 1881 he 
| took an appointment as chief engineer with the firm 
| of Raymond and Campbell, bridge builders, of Council 
| Bluffs, Iowa. His tenure of the post was of short 
duration, however, as in the following year he sailed 
for Japan to take up the position of Professor of Civil 
Engineering in the Imperial University at Tokyo. 
| There he remained for four years, returning to the 
| United States to commence practice as a consultant 
jin bridge engineering, with headquarters established 
}in Kansas City, Missouri. Kansas City continued as 
| the centre of his widespread operations for some thirty- 
|four years. For the first twelve years the practice 
was conducted by Dr, Waddell personally, but in 1899 
it was constituted as a partnership in the names of 
Waddell and Hedrick, which was succeeded in 1907 
| by another, with Mr. John Lyle Harrington. ‘Ten 
years later he entered into a third partnership, with 
| his son, N. Everett Waddell, who died some years 
| later. In 1920, Dr. Waddell transferred his office to 
| New York and practised under his own name until 
| 1927. In that year he took into partnership his chief 
| assistant, Dr. Shortridge Hardesty, and it is in the 
|names of Waddell and Hardesty that the practice 
| stood at Dr. Waddell’s death. 

The foregoing brief chronology covers a career of 
specialisation which is possibly unique among those of 
contemporary consulting engineers in the United 
States. From 1887 onwards, Dr. Waddell devoted 
| virtually the whole of his professional energies to the 
design and construction of bridges, and was responsible 
for viaducts of major importance spanning practically 
all the principal rivers in the United States, as well as 
others in Canada, Mexico, Japan, China, and New 
Zealand, and some in Europe. Although it had been 
anticipated in Europe, he independently invented and 
successfully introduced the vertical-lift type of bridge, 
the first being that at Halsted-street, Chicago, con 
structed in 1892. In all, he designed over 90 bridges 
on this system. He took a prominent part in the 
development of materials suitable for large-span bridges, 
and pioneered the use of nickel-steel in heavily- 
stressed girders. His output of technical literature on 
the subject of bridges, and also on topics connected 
with the education and training of engineers, was 
unusually voluminous, and always marked by a 
characteristic clarity and directness of style. 

To enumerate more than a few examples of the large 
bridges designed by Dr. Waddell or under his super- 
vision during the half-century of his professional 
occupation in this field would be impracticable, but as 
typical instances may be mentioned the Red Rock 
cantilever bridge over the Colorado River, the Missis- 
sippi River bridge at Cairo, Illinois, the Cooper River 
bridge at Charleston, South Carolina, the Goethals 
bridge and others for the Port of New York Authority, 
the Marine Parkway lift bridge, of 540-ft. span, over 
Rockaway Inlet, New York, lift bridges over the 
Hudson River at Albany and at Troy, the Grand 
Island bridges over the Niagara River at Buffalo, New 
Jersey, and a suspension bridge over the Maumee 
River at Toledo, Ohio. Other large undertakings 
involving extensive bridgework were the Northwestern 
and the Union Loop Elevated Railroads at Chicago, 
11 vertical-lift spans over the Hackensack and Passaic 
| rivers and over Newark Bay, a number of similar spans 
jand their approaches for the Pennsylvania Railroad, 
the New York Central Railroad, and the Southern 
Pacific Railroad, together with a large double-deck 
bridge over the Willamette River at Portland, Oregon. 
He was invited by the Chinese Government, in 1921, 
to be the American member of an international com- 
mission appointed to examine the designs submitted 
for a proposed bridge over the Yellow River, and in 
1929 was again called to China as consulting engineer 
to the Ministry of Railways. For the former service 
he was decorated with the Order of the Sacred Grain 
(Chia Ho) as a further addition to a long succession of 
distinctions, commencing with the conferment by 
the Emperor of Japan, in 1888, of the rank of Knight 
Commander of the Order of the Rising Sun. He also 
received from Japan the Order of the Sacred Treasure. 
second class, in 1921; from Russia, in 1907, the Order 
of the Société de Bienfaisance, for services as consultant 
for the proposed Trans-Alaska-Siberian railway ; and 
from the King of Italy, in 1923, the Order of the Crown 
of Italy, with the rank of Cavaliere. His academic 
and professional distinctions were even more numerous, 
and included honorary degrees of D.Eng. from the 
Imperial University of Japan and the University of 
Nebraska, D.Sc. from McGill University, and LL.D. 
and D.Litt., respectively, from the Universities of 
Missouri and Puerto Rico. In 1918, he was made a 
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correspondent of the Académie des Sciences de I’ Institut 
de France ; in 1931, from the American Association of 
Engineers, he received the first Clausen gold medal, 
awarded to the man who was adjudged to have best 
advanced the interests of the engineering fession 
in the United States during the previous half-century ; 
and in 1937 he was made an honorary member of the 
American Society of Civil Engineers, which had already 
awarded him the Norman medal on three occasions, 
for papers presented before the Society. 

Dr. Waddell wrote a number of treatises on bridge- 
building, of which De Pontibus, Bridge Engineer- 
ing, and The Economics of Bridgework are, perhaps, 
the most widely known. Many of his contributions 
to learned societies were collected in an anthology 
of Principal Professional Papers in 1905, and a 
further extensive selection was published in 1928 
under the title of Memoirs and Addresses of Two 
Decades. Many in the latter series discussed the 
training of engineering students and the improvement 
of engineering professional practice and status, both 
being subjects to which he consistently devoted a great 
amount of attention and energy throughout his life. 
The guidance of students who desired to make 
engineering their career particularly appealed to him. 
As recently as 1933, when in his eightieth year, he 
initiated and edited a comprehensive work on Voca- 
tional Guidance in Enginecring Lines, containing the 
advice and opinions on this subject of some 50 leading 
American engineers, which was published by the 
American Association of Engineers. In addition to 
his honorary membership of the American Society of 
Civil Engineers, Dr. Waddell was a member of the 
American Institute of Consulting Engineers, the 
Engineering Institute of Canada, the Société des 
Ingénieurs Civils de France, and many other associations 
of kindred interests, and was an honorary member of 
che Japanese Engineering Society (Kogaku Kyokai) 
and in London, of the Institution of Structural 
Engineers. 








LETTER TO THE EDITOR. 


TEMPERATURE MAXIMA IN 
INTERMITTENT HEATING CYCLES. 


To tHe Eprror oF ENGINEERING. 

Sre,—Mr. G. F. Freeman’s article under this title on 
page 377 of your issue of April 8 describes a method 
of predicting the ultimate maximum temperature 
excess from observed excesses at three equidistant 
instants during the heating period. (Uniform rate of 
heating is a particular case of Mr. Freeman's assumed 
heating cycle.) In the Journal of the Institution of 
Electrical Engineers, vol. 69, page 1291, W. Wilson 
gives the following formula (re-written in Mr. Freeman’s 
notation) :— 





. 
ty glee 0 
2 0, — (0, + 9s) 

It is interesting to note that the numerator of the 
fraction is the difference between the square of the 
intermediate excess and the square of the geometric 
mean of the other excesses, while the denominator is 
the difference between twice the intermediate excess 
and twice the arithmetic mean of the other excesses. 
Another curious and useful fact is that the formula is 
valid whether the symbols refer to temperature excesses 
or to thermometer readings on any scale. 

The time taken from a cold start for the temperature 
excess to reach any fraction k of the ultimate excess 
may be found from 


tye = ty log (t = : (2) 
log (1 — é,) 


where 6, is the excess at any time ¢, after the cold 
start, 0, is the ultimate excess, calculated from (1), 
and the logarithms are taken to any desired base. 
Equation (2) may be used to estimate the time taken 
to reach a sensibly constant condition by writing & 
equal to (say) 0-98. 

In an article in The Mechanical World for June 10, 
19382, the writer outlined a method of determini 
the ultimate temperature excess for any repea 
eycle of periods with uniform rates of heating. 

Yours faithfully, 
390, Wakefield Road, W. A. Torti. 
Huddersfield. 
April 9, 1938. 








Fioorn-Cieantnc Macutne.—With reference to the 
electrically-operated machine for removing the deposits 
of mud and grease that collect on the concrete floors of 


workshops, , &c., which we illustrated and 
descri on 224 of our issue of Fe 25 last, 
the maker, Mr. F. G. Brown, 26, Algers-road, Loughton, 


Essex, informs us that he now has a larger and more 
powerful machine, driven by a petrol motor, for the same 
class of work 
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THE MIDLAND COKE RESEARCH 
COMMITTEE. 


As stated recently by Messrs. E. C. Evans and J. M. 
Ridgion in a special report on the subject, published 
by the Iron and Steel Institute, the main objectives of 
the three British Coke Research Committees, the 
Midland, the Northern and the Scottish, are threefold, 
namely, to devise methods of testing coke which will 
express its value in the blast-furnace ; to investigate 
the factors determining the quality of coke; and to 
devise methods of improving the quality of coke in 
practice. That the Midland Coke Research Committee 
is actively pursuing these objectives is shown by its 
report for the year 1937, which has just been sent 
to us by the secretary, Dr. R. A. Mott, F.I.C. The 
report indicates that a good deal of work has been, 
and is being, done on the standardisation of tests for 
coke and that attention has been given to the question 
of the classification of coals. Other work includes 
fundamental studies of the carbonisation process and 
investigations on the resistance of beds of coke, and of 
individual pieces of coke, to the passage of air. 

In the matter of the standardisation of tests, experi- 
ments have shown that the basis of the Cochrane 
tumbler-drum test for abradability is sound, it being 
stated that the amount of dust produced at different 
periods of revolution is proportional to the square root 
of the number of revolutions and a coefficient which 
serves as an index of abradability. The report adds 
that the test could conveniently be shortened to 
500 revolutions instead of 1,000. Tests carried out 
by the Sheffield abrasion-drum and the Cochrane- 
drum methods, on the same cokes, have shown that 
a simple correlation of the two tests can be made. 
Further, a correlation between the Cochrane index 
and the }-in. shatter index can also be made, but 
this is less satisfactory. On the subject of the classi- 
fication of coals, it has been shown that by plotting 
1,000 reputable analyses of coals, of varying rank, 
from all parts of the world, on a basis of volatile 
matter and calorific value, the coals fall into a band 
of regular shape, from anthracite to the end of the 
bituminous coals. The ition of a coal in the band 
may be used to classify it, and the coal band has been 
subdivided into a number of groups to enable different 
types of coal to be classified. 

t was recorded in the 1936 report that, in the Midland 
area, crushed nut coals yield cokes having a shatter 
index inferior to that made from the slack of these 
same coals. If, however, fusain be added to the 
crushed nut coal the coke produced is equal, or superior, 
in quality to that made from the slack. Since it is 
difficult to obtain the desired quantity of fusain com- 
mercially, a substitute for it has been sought. After 
trying a variety of crushed cokes and semi-cokes, 
promising results were obtained using materials, 
containing up to 2-3 per cent. of volatile matter, 

uced by under-carbonising coke-oven charges 

2 hours and 4 hours in a 16-hour schedule. The 
addition of these materials, as dust, up to 4 per cent. 
of a coke-oven charge, improved both the abradability 
and the 1}-in. shatter index of the coke. Work on this 
line of research, however, is proceeding. 
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The permeability of a large variety of cokes has 
been determined under standard conditions, but the 
analysis of the results presents some difficulty. It is 
clear, however, that coke is relatively impermeable 
to gas flow and that cokes made from compre 
charges are almost impermeable. On the other hand, 
the permeability of coke made from top charges varies 
considerably, Durham and Welsh cokes giving high 
values. There is no relationship between permeability 
and porosity. Specimens of coke cut in different planes 
show that coke is much less permeable in the horizontal 
plane, at right angles to the oven wall, suggesting that 
the flow of gases in a coke oven is in a vertical plane 
parallel to the oven wall. 








THE DEUTSCHE LUFTHANSA SEA- 
PLANE CATAPULT MOTORSHIP 
*“ FRIESENLAND.”’ 

(Concluded from page 322.) 


Tue first part of our description of the catapult-ship 
Friesenland, which appeared in ENGINEERING of 
March 25, dealt with the construction and arrangement 
of the hull and internal accommodation. The descrip- 
tion may now be concluded with some particulars 
of the appliances and plant for handling and fuelling 
the seaplanes which maintain the German air-mail 
service across the South Atlantic, and of the internal- 
combustion propelling machinery of the ship. 

The catapult system, constructed by Messrs. Heinkel 
Flugzeugwerke, G.m.b.H., Warnemiinde, is similar 
in design to that of the Ostmark, but is of larger dimen- 
sions, and is capable of launching seaplanes weighing 
up t> 18 tons. The piston of the operating cylinder 
has a diameter of 680 mm. (26-77 in.) and a stroke of 
5-4 m. (17-7 ft.), which the block-and-tackle multiply- 
ing gear increases sixfold. During a travel of 31-6 m. 
(103-7 ft.) an acceleration equal to 34 times that of 
gravity is given to the seaplane, the time occupied 
being 1-52 seconds. The catapult has a total length 
of 41-55 m. (136-3 ft.) and braking of the carriage is 
effected in a length of 5-75 m. (18-9 ft.). A seaplane 
of the maximum weight that can be handled is pro- 
jected into the air at a velocity of 150 km. (nearly 
94 miles) per hour. The total weight of the catapult 
mechanism is stated to be 95 metric tons. 

The method of manceuvring the seaplanes about 
the deck is indicated by the diagram, Figs. 21 to 24, on 
this page, which show the interconnection of the tracks 
and the turntables. The space available enables 
two machines to be carried on board, one in the repair 
well and the other on the straight track on the starboard 
side, without interfering with the use of the catapult 
on the port side. The port turntable has arms of 
unequal length, and revolves on a pivot bearing, 
additional support being given by rollers under the 
rim, and tilting being prevented by hooks at the 
circumference. The launching carriage can be moved 
on to the runway by a rack-and-pinion mechanism 
actuated by the same 6-h.p. motor which revolves the 
turntable, gear also being provided for emergency 
use. The turntable amidships has arms of equal 
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length, concave at the ends to suit the convex curva- 
ture of the arm of the starboard turntable and of the 
tilting beam which transfers a seaplane to the repair- 
pres incline. fob pillar cranes are provided under the 
» one on each side, for lifting the engines of the 
seaplanes. ™ bi 
The pumping system for dealing with the seaplanes’ 
fuel is designed to draw from either group of five tanks 
or from any single tank, arrangements being provided 





also to return to the tank the residue left in the delivery 
hose after it has been disconnected from the tank of a 
seaplane. To prevent loss by evaporation, self-acting 
valves are fitted to the storage tanks, so loaded that 
they are inoperative between an excess pressure of 
2 m. of water above, and a reduction of 30 om. of 
water below, the atmospheric pressure. Normal 
changes of temperature, therefore, do not result in air 
losses. Each pump is fitted with a fire-protection device 





consisting of a fuse inside a box, the cover of which is 
attached by means of low-melting point solder. A 
temperature of 90 deg. C. is sufficient to melt the solder, 
allowing the cover to fall off. The fuse is thus exposed 
to the heat and melted, cutting off the current to the 
motor. 

The propelling machinery of the Friesenland con- 
sists of two nine-cylinder reversible single-acting two- 
stroke Diesel engines, constructed by Messrs. Maschinen- 
fabrik Augsburg-Niirnberg, each developing 2,500 
brake horse-power, driving twin screws at 230 r.p.m. 
The cylinders have a diameter of 520 mm. (20-47 in.), 
and the stroke is 700 mm. (27°56 in.). The arrange- 
ment of the machinery is shown in Fig. 25, above, 
and Fig. 26 shows the two engines erected in the makers’ 
works. Scavenging in this type of engine is effected by 
means of a rotary blower driven by gearing from the 
crankshaft, and a similar gear drive actuates the recipro- 
cating cooling-water pumps supplying the jackets. The 
cast-iron trunk pistons are cooled by oil. The inde- 
pendent auxiliaries include three six-cylinder, non- 
reversible, four-stroke cycle single-acting Diesel engines, 
arranged forward of the main engines, driving 140-kW 
direct-current generators. The cylinders of these 
engines have a bore of 210 mm. (8-27 in.) and the stroke 
is 320 mm. (12-6 in.), the output being 210 brake horse- 
power per engine at 500 r.p.m. Two of the three 
engines can be used alternatively for driving air com- 
pressors. Two separate vertical single-acting four- 
stage compressors are provided to charge the air reser- 
voirs of the catapult mechanism, and there is a small 
hand-operated compressor for use in starting the 
auxiliary engines if a reserve of starting air is not 
available. Electric power is employed for the windlass, 
towing winches, deck hoists and steering gear. The 
complement of the ship in service comprises the captain, 
4 deck officers, 5 engineers, 8 petty officers and 
26 men. The specialists normally carried include a 
doctor, two meteorologists, 6 seaplane mechanics, 
and the wireless operators, in addition to the seaplane 
pilots and other Lufthansa officers who may be on 
board for long or short periods. 








CaLENDAR.—We have received a handsome monthly 
tear-off calendar from Messrs. Metropolitan-Viokers Elec- 





trical Company, Limited, Trafford Park, Manchester, 17. 
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THE RAILWAY ACCIDENT 
AT CREWE. 


Foo is a familiar enemy to the British railwayman, 
often causing dislocation and delay, but seldom acci- 
dents. The collision just north of Crewe in the early 
hours of November 17 last, on the London Midland and 
Scottish Railway, was one of the exceptions to this rule. 


rom the report from Major G. R. S. Wilson to the | Keks 


Ministry of Transport it appears that on that morning 
the 10.30 p.m. express from Glasgow had been followed, 
a block behind, by the 8.30 p.m. express from Perth 
over the 36 miles from Wigan. North of Wigan, the | 
visibility was only a few yards. The country is flat 
with few landmarks for the driver, but at Minshull 
Vernon box, about four miles ‘from the site of the | 
accident, the Perth train was pulled up and the fireman 
went to the cabin, so that the position was definitely 
located. 

4 mile beyond Minshull Vernon the train was} 
checked at Coppenhall distant signal, and Driver 
Nicholson went forward slowly. He passed one signal 
showing green, actually the outer home, but did not 
see either the inner home or the starter, and assumed 
that the signalman, whose arm he saw raised, was 
waving him on. Signalman Fleet had kept his outer 
home signal at danger until the track circuit in its rear 
had been occupied for 30 or 40 seconds, and had a 
detonator on the line at his inner home, which was, of 
course, against the train. He endeavoured to stop the 
driver by raising his arms, but confident, as the 
detonator had duly exploded, that the train would | 
stop at the starter, did not send on the “ train running 
away ” signal until the starter circuit cleared, perhaps 
14} minutes later. 

From Coppenhall starter signal to the Coal Yard 

abin home, at which the Glasgow train was standing, | 
is only a mile and a-half. The fireman was in the box 
when “ train running away ” was received and hurried 
to his engine, but before the Glasgow train could be 
more than moved the Perth train struck it at about 
15 m.p.h. The Glasgow train was driven forward 
10 yards. It consisted of steel-framed bogie stock 
with shock-absorbing buffers, and there was no derail- 
ment, telescoping or buffer-locking, but considerable 
underframe damage. The Perth engine was not de- 
railed, though damaged, but a horseboy immediately 
behind it was telescoped by the leading bogie coach and 
derailed. The remaining vehicles were undamaged, 
and kept the road. The permanent way was scarcely 
affected, and the only serious injury was to the guard 
of the Glasgow train, who was detained in hospital. 

Major Wilson considers Driver Nicholson responsible 
for the accident for relying on his interpretation of the | 
signalman’s action as he passed Coppenhall box, though 
he knew that he had missed seeing signals. He also 
thinks that, considering the weather conditions, Signal- | 
man Fleet should have made more certain that the 
Perth train was checked at his outer home signal, have 
shown a red light to the guard, and sent on “ train 
running away’ directly the inner home was passed. 
As both enginemen failed to hear the fog signal at the 
inner home, though those at both distant signals were 
heard, he recommends the use at all cabins of the latest 
type of machine to place two detonators 24 in. apart 
on the rails instead of a single detonator 


| 


ENGINEERING TRAINING AND 
EDUCATION. 


The British Foundry School—The Governors of the 
British Foundry School, at Firmingham, announce that 
the fourth session of the School will open on Septem- 
ber 20. The present session will conclude at the end 
of July. The course is for one academic year and is 
intended for men of some practical experience and 
technical training, who are preparing for higher responsi- 
bilities in the foundry industry. The course includes 
the study of cast and malleable cast iron, steel and non- 
ferrous metals. Further information and forms of 
application may be obtained from the Secretary of 
the School, Central Technical Co'lege, Birmingham, or 
from Mr. J. G. Pearce, honorary treasurer and adviser, 
21, St. Paul’s-square, Birmingham, 3. 











PERSONAL. 


Pease have joined the board of directors of Messrs. The 
Brush Electrical Engineering Company, Limited. Lough. | 
borough, Leicestershire. 


been appointed assistant district engineer, Leeds 








|The Science of 


Trautwine. 


Jun. 


tion. 


TRIALS 


Com 
of trials on April 7. 
| power, 

Mr. H. W. Green, district electrical engineer to the | return 
London and North Eastern Railway at Newcastle, has has @ displacement of 9,000 tons, an 
been appointed assistant electrical engineer of the North- | which consists of 
Eastern Area of the Railway, in succession to Mr. G. L. | been constructed 
Drury, who retired from the service on April 9. Mr. | Engine Works. 
A. K. Temnrss, of the “yp ahs Office, Edinburgh, has | now proceedin 
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BOOKS RECEIVED. 


| 
Verdffentlichungen des Instituts der Deutschen Forschungs- | 
gesellschaft far Bodenmechanik (Degebo) an der Tech- 
nischen Hochschule Berlin. 
hdinge zwischen Wasserhaushalt der Tonminerale und | which are stated. Details may be obtained on applica- 
By | tion to the Department at the above address, quoting 


Bodenphysikalischen Eigenschaften bindiger Boden. 
Julius Springer. 


K. Enpet. and others. 


[Price 4 marks.] 


of Steel Structures. 
Steel Structures Research Committee. 
Stationery Office. 
The Metallurgy of a High-Speed Locomotive. 
of the Materials Used in the Construction of the Stream- | 
lined Express Engines of the L.M.S.R., with Details of 
Analyses and Tests. 
Gazette "’ Offices. : 
Schwingungen in den Zuleitungs- und Ableitungskandlen | 
von Wasserkraftanlagen. 
offenen Kanilen 

By Joser FRANK 
Berlin: Julius Springer. 
Zur Konvergenz des Engesser-Vianello-Verfahrens. 
Dr.-Inc. A. SCHLEUSNER. 
[Price, 3 marks (Germany), : 


tries). ] 


four volumes. 


(Humphrey Milford). [Price 151. 15s. 0d. net the set of 


four volumes. |] 


|The Fine Structure of Matter. 
Work on Crystal 
Spectra. Being Volume II of A Comprehensive Treatise 
of Atomic and Molecular Structure. 
Quantum Theory and Line Spectra. 
Doveias CLARK. 
Limited. [Price 15s. net.] 

Department of Scientific and Industrial Research. Forest 
Products Research Records No. 23. 
Treatments of Teak and Their Effects on its Wearing 
By R. A. G. Kyicut 


Qualities as Flooring. 3 
By F. H. ARMSTRONG. | 


and A. R. DEAN. 
London: H.M. Stationery Office. 
The Principles and Practice of Surveying. 
Higher Surveying. 
C. B. Breep and G. L. Hosmer. 
Wiley and Sons, Inéorporated. 
and Hall, Limited. [Price 17s. 6d. net.) 

The Civil Engineer's Reference-Book, 1937. 
By Joun C. Travutwine and Joan C. TRAUTWINE, 
Edited by Joun C. TRAUTWINE, 3RD. 


N.Y.. U.S.A. : 


Chapman and Hall, Limited. [Price 35s. net.] 
Principles of Electric Power Transmission. 
edition. By Proressor L. F. 
York: John Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited. 
Internal-Combustion Engines. 
Application, Performance and Economics. 
Deoter. New York: John Wiley and Sons, Incor- 
porated. London : 


[Price 20s. net.] 


Pitman’s Handbook of Commercial and Technical Educa- 
Organization, 
Syllabuses, Qualifications, Careers. 
Education. Part II. 
Harotp Downs. 
Sons, Limited. 
Business Economics. No.1, A Conception of Indust 
Commerce. An Explanation of the Boom and the Slump. 
By D. Drxox. London : The Newbery Press (London), 
Limited. [Price 3d.] 

Sydney University Reprints. Engineering and Architecture. 
Volume II. Nos. 
Library, University of Sydney. 

Department of Scientific and Industrial Research. 
Research. Technical Paper No. 44. 
Hydrogen Upon Coal. Part III. 
Small-Scale Liquid-Phase Continuous Plant. By Drs. 
N. Boors, F. A. WrruiaMs and J. G. Kryc. London : 
H.M. Stationery Office. 
United States War Department. T 
No. 1. Transportation on the Great 
1937. Washington : 

{Price 1 dol. 75 cents.) 

Canada. Dominion Bureau of Statistics. portation 
and Public Utilities Branch. Census of Industry, 1936. 
Central Electric Stations in Canada. Ottawa : Dominion 
Bureau of Statistios. 


Ein Problem der Brennstoffveredlung. 
Hernz Korz and Fritz 
Hirzel. [Price 20 marks.] 
Underground Practice 
revised and enlarged. 
London: Mining Publications Limited. 
weather had been clear, but in the Crewe area the | epartment of Scientific and Industrial Research. Welding 
Report of the Welding Panel 


| constant-speed drive engine lathes, 4 all-geared headstock 
‘| screwing machines, two forging machines, one planing 


| j-cub. yard capacity, mounted on creeper tracks and 
A Survey | convertible to tractors. Dragline equipment for one of 


| driven dragline excavator complete, 1 }-cub. yard capacity, 
| (T. 20,181 /38.) 
W ellenerscheinungen 


Joser Scuttuer. 


25 marks (other coun- 


A Comprehensive Treatise 
of the Principles and Practice of the Production, Refining, 
Transport and Distribution of Mineral Oil. 
Dr. A. E. Dunstan, 
BensamMin T. Brooks and 


Petroleum. 


Proressor A. W. 
Str Henry Tizarp. 


The Bearing of Recent 





square, London, W.C.2, inform us that orders for Morrison 
electric vehicles received during the past month. include 


Co-operative Society, and ten 2-ton modeis for Dundee. 
Other orders have been placed by the Scottish Farmers 


[Price 17s. 6d. net]. 


cycle, airless-injection Swan Hunter-Doxford reversible, 
Theory, Design, Analysis, 


opposed-piston oil engine. Trial trip, April 1. Main 
dimensions, 412 ft. 3 in., by 57 ft. 3 in., by 38 ft. Built 
by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend-on-Tyne, for Messrs. The Hopemount 
Shipping Company, Limited, Newcastle-upon-Tyne. 5 


service between Fremantle, Java, the Straits Settlements 
and coastal ports of Western Australia; two-cycle 
single-acting, airless-injection Harland-B. and W. Diese! 
engines. Completed April 1. Main dimensions, 340 ft., 
by 54 ft., by 30 ft. 6in. Built and engined by Messrs. 


Part I. Commercial 
Technical Education. 
Sir Isaac Pitman and 


Government of Western Australia. 


triple-ex ion engine fitted with double poppet valves. 
supplied by Messrs. The North Eastern Marine Engineering 
Company, Limited, Sunderland. Launch, April 2. Main 
dimensions, 211 ft., by 34 ft., by 15 ft. 4 im. Built by 
Messrs. S. P. Austin and Son, Limited, Wear Dock Yard, 
Sunderland, to the order of Messrs. Stephenson Clarke 


The Development 
oI a and Associated Companies, Limited, London. 


rtation Series nua 
Lakes. Revised, | meeting of the Old Centralians, the association of old 
Superintendent of Documents. | students of the City and Guilds Engineering College. 
South Kensington, Mr. E. G. Walker was unanimously 


re-elected President for the ensuing year. 





| reference to the activities of the Committee on the Status 
| of the Engineer, to which we referred on page 239, ante, 








or H.M.8. 
Sin Rownacp W. Marruews and Sr Ricnarp A. Fenner py mtg Ape! 7 ee | 
ompany, Limited, completed « most successful series 
These comprised consumption, full- 

and other sea trials, and the ship afterwards 
to the builders’ fitting-out 


turbines of 82,500 s.h.p., has | 
builders at their St 
The completion of the Manchester is | 
with a view to handing her over to the 
| Admiralty at the earliest possible date. 


o the 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 


the reference numbers given. 
Machine Tools, comprising 7 all-geared headstock. 


machine, one milling machine, one surface grinder, and 
a sand-reconditioning machine having an output of 
4 tons to 5 tons per hour. New Zealand Government 
Railways Administration, Wellington, N.Z.; June 15. 
(T. 20,008 /38.) 


Excavators, two, compression-ignition engine-driven, 


these excavators, and a compression-ignition engine 


Public Works Department, Wellington, N.Z.; May 10. 


Self-Propelling Cranes, two, 2-ton, portable, petrol 
electric or Diesel-electric. Public Works Department. 
Wellington, N.Z.; June 28. (T. 20,182/38.) 

Bolts and Nuts, also set screws, washers and rivets. 
Tender No. 1694; May 2 (1. 20,331/38) and tender 
No. 1695; May 9 (T. 20,332/38). South African Rail- 
ways and Harbours, Johannesburg. 

Street-Lighting Fittings, comprising lanterns, chokes 
for mercury-discharge lamps and metal-clad condensers. 
Johannesburg City Council; May 18. (T.Y. 20,329/38.) 

Steel Tubes and Pipes for locomotive service, including 
boiler tubes, steam-admission piping, regulator tubing, 
and superheater tubes. Argentine State Railways, 
Buenos Aires ; May 30. (T.Y. 20,338/38.) 

Copper Wire, hard-drawn, 8 tons bare and 7,000 yards 
“‘A.M.E.” insulated. Electricity-Supply Department. 
City Hall, Pietermaritzburg, Natal; May 5. (T. 
20,519/39.) 

Mild-Steel Tubular Poles, both 27-ft. and 30-ft., with 

» plates, hook bolts and cast-iron sealing caps. 
Electricity-Supply Department, City Hall, Pietermaritz- 
burg, Natal; May 5. (T. 20,521/38.) 








CONTRACT. 


Messrs. AssociaTED ELectTRIiC VEHICLE MANUFA¢ 
TURERs, Liwrrep, 231-233, Grand Buildings, Trafalgar- 


ten 12-cwt. models for the Guildford Co-operative 
Society, two further orders for a fleet from the Bristol 


Dairy Company, Glasgow, and by the North-East 
Lancashire Dairies. 








LAUNCHES AND TRIAL TRIPS. 


‘** Hopepeak.”’-—Single-screw cargo motorship; two 


“* Kootama.”—Twin-screw passenger motorship for ' 


arland and Wolff, Limited, Govan, Glasgow, for the 


“ EvizaBeta Lysacut.”—Single-screw cargo steamer ; 








O_p CENTRALIANS.—At the recent annual general 





CoMMITTEE ON THE STATUS OF THE ENGINEER.—With 





we now learn that the Committee proposes to present It® 
| report to a meeting to be held at Caxton Hall, Westminster, 
London, S.W.1, at 7 p.m. on Monday, May 16. A copy 
of the report will be issued to persons who contribute 
| 28. 6d. towards the expenses of printing and of hiring 
the hall. The members of the Committee state that so 
far as they are able to anti‘ ipate their report, they have 
decided that it will be necessary to form an organisation 
| devoted primarily to objects such es maintaining and 
improving the status of the engineer. The meeting will 
| be a public one, and engineers interested are asked to 
communicate with the honorary secretary of the Com- 
mittee, Mr. F. W. Yates, 62, Parkview-court, Hurlingham, 
London, 8.W.#. 





— 
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NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


Welsh Coal Trade.—Satisfaction was expressed on the 
Welsh steam coal market last week by the statement 
made in the House of Commons that under the new 
Anglo-Italian Clearing Agreement, a larger sum of money 
would be available for Italian coal purchases in this 
country. It was, however, felt that full advantage 
of the improved trade that this would entail would not 
become apparent until 1939, since the Italian Coal 
Monopoly have already announced that their programme 
of purchases for this year has been completed. Under 
this they will take about 900,000 tons of steam coals 
and about 500,000 tons of anthracite descriptions. News 
received from France, the district’s la t customer, 
was not encouraging. It was reported that outputs at 
the French mines had been increased materially as a 
result of the agreement reached between the owners 
and the men to work an extra day per month. Demand 
has also been slowed down by the mild weather which 
has been e rienced, and as a result leading French users 
have laid in substantial stocks. A great deal of the 
extra French coal available has been secured for the 
railway companies who have now sufficient coal in hand 
to cover their forward needs. It is stated that they 
consequently do not intend calling for further sub- 
stantial supplies for some time. Best large coals 
continued to move off satisfactorily under existing 
contracts and with new business therefore not easily 
negotiated recent prices were steadily upheld. Inferior 
large kinds were freely obtainable and were dull. There 
have been ample supplies of the popular small and sized 
kinds available to meet the slow demand current, but 
sellers were showing reserve and quotations were not 
materially altered. Business in coke was satisfactory, 
but not very much was done in patent fuel and 
pitwood. 


Iron and Steel Trade.—Past heavy bookings continued 
to ensure regular working in the South Wales iron and 
steel and allied trades last week. Demand in most sections 
remained disappointing, but there was little falling-off 
in activities evident and quotations were steadily held 
at late levels. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—An increase of 800 in the city’s total 
of unemployed confirms the view that certain sections of 
industry are less active. The general position, however, 
is full of promise, and order books in most branches are 
well-filled. No weakening in the demand for raw and 
semi-finished materials is reported, and producing works 
are operating to capacity. At some concerns the output 
is in excess of the level of a year ago. Rolling mills, 
forges, press shops, and slab and billet mills are satisfac- 
torily employed, though in some instances production 
shows a slight decline. There is a steady demand for 
cold-rolled strip, and steel for the production of railway 
rolling stock. An improving trade is being done, on home 
and overseas account, in railway wheels, tyres, and also 
springs, while the call for buffers is stronger than for 
many years past. There is a brisk market in structural 
steel, supplies being mortgaged for some time ahead. 
Business in shipbuilding materials is substantial, while 
armament-making firms are operating at high pressure. 
The shortage of skilled men is militating against expan- 
sion at some works. As the result of many of the large 
engineering concerns having completed large-scale 
schemes for the modernation of plant, the inland demand 
for such machinery and equipment is not so extensive. 
On the other hand, overseas sales show improvement. 
Plant for production of railway rolling stock is on order 
for Russia, together with rolling mills and hydraulic 

resses. Electrical plant constitutes a progressive line. 
Motors for tramway cars and transport vehicles are on 
order for South Africa, South America and Canada. 
The demand for motor-car steel and fittings has been 
well maintained ; producing works are actively employed. 
Business is good in aircraft steel and engine parts. The 
season in agricultural machinery and parts promises to 
be one of the best for some years, while the consumption 
of tool steel reaches a high level. The overseas demand 
is broadening, despite keen competition from Continental 
producers. Conditions in the tool-making branches are 
a little uneven, but the demand is more stabilised, and 
makers are able to plan ahead with some confidence. 
Engineers’ tools are in request, while there is a strong 
eall for hacksaws and blades, twist drills and fine- 
measuring tools. The light foundries are busier, and 
have good order books. 


South Yorkshire Coal Trade.—The export position has 
undergone little change, and the demand is erratic. 
Latest inquiries include one from the Lithuanian State 
railways and electricity works for more than 100,000 tons, 
for delivery from May onwards. Exports of coal from 
Hull, Grimsby and Immingham for the first quarter of 
the year totalled 659,000 tons, as compared with 582,000 
tons in the corresponding period last year. There is a 

ight easement in the inland demand. The call for 
industrial fuel has been maintained. Smalls are in 
steady request ye ee works and brick- 
making firms. The house-coal market shows further 
weakness. Coke is steady at reduced prices. Quota- 
tions are: Best branch hand picked, 28s. to 298. 6d. ; 
best South Yorkshire, 25s. 6d. to 27s. 6d.; best house, 
228. to 24e.; best kitchen, 19s. 6d. to 21s.; best Derby 
selected, 24s. 6d. to 25s. 6d.; best Derby seconds, 22s. 
to 24s.; best Derby brights, 20s. 6d. to 228. ; best large 
nuts, 19¢. 6d. to 20s. 6d.; and best kitchen nuts. 18s. 6d. 
to 19s. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—-Consumers of foundry iron 
are using rather less tonnage than recently, with the 
result that their large accumulations of Midland and 
Continental products are not falling to the extent that 
had been expected, and resumption of normal demand 
for Cleveland pig is delayed. Much of the very light and 
intermittent output of Tees-side brands is being stored 
at the blast-furnaces, but makers of Cleveland qualities 
regard the present condition as a temporary phase, and 
confidently hope to liquidate stocks in the near future, 
pointing out that terms they are able to offer customers 

ractically prohibit Continental competition. The re- 
introduction of import duty on foreign material and the 
grant of rebate to buyers who do not draw supplies of 
iron from abroad, promise return to ordinary use of 
local brands as stocks of material from overseas areas 
and other home districts are reduced. Export sales 
have virtually ceased, and there seems little prospect of 
early recovery of trade with firms abroad. Many valued 
Continental customers were driven into other markets 
during the period of acute shortage of Tees-side iron, 
and are understood to have covered requirements for 
some time ahead. Fixed prices of Cleveland pig are 
based on No. 3 quality at 109s. delivered within the 
Tees-side zone, less 58. rebate to loyal customers. 


Hematite——Output of East-coast hematite has been 
curtailed this week by a furnace going out of operation, 
but is still more than ample for continued large consump- 
tion. Sales are still few and almost confined to moderate 

reels for home use, but the bulk of the make is absorbed 

y current contracts and needs of producers’ own con- 
suming d ments. gnised market values remain 
at the equivalent of No. 1 grade of iron at 133s. delivered 
to areas in the north of England. 

Basic Iron.—The nominal price of Tees-side basic iron 
remains at 100s., but is nominal. Production is passing 
steadily into use at makers’ adjacent steelworks, and 
there is no tonnage for the market. 


Foreign Ore.—There is still next to no new business in 
foreign ore, unloadings under running contracts, however, 
continue regular, adequate and satisfactory. 


Blast-Furnace Coke.—Local consumption of Durham 
blast-furnace coke has been curtailed by the stoppage of 
plant that has been taking considerable deliveries, but is 
still heavy. Market transactions are few and small, 
Tees-side users being well covered for some months 
ahead. Prices are put at the level of good medium 
qualities at 36s., delivered here. 


Manufactured Iron and Steel.—Aggregate tonnage pro- 
duction of semi-finished and finished iron and steel, 
though materially reduced, continues substantial. Some 
branches are not fully employed, but in several depart- 
ments manufacturers still have extensive contracts to 
complete. Supply of steel semies is more than sufficient 
for requirements of re-rollers, notwithstanding consider- 
able shrinkage of imports from the Continent. Sheet- 
making plant and light steel rolling mills would welcome 
orders. The heavy steel branch of industry is still very 
busy. Producers have more work to carry out than they 
can fully deal with, but by continuing to run plant at 
capacity are gradually overtaking arrears of delivery, 
among the principal market quotations for home trade 
are: Common iron bars, 131. 5s.; steel bars, 111. 18s. ; 
soft steel billets, 71. 17s. 6d. ; hard steel billets, 91. 2s. 6d. ; 
steel ship rivets, 151. 2s. 6d.; iron ship rivets, 171. 5s. ; 
steel constructional rivets, 161. 5s.; steel boiler plates, 
1ll. 188.; steel ship, bridge and tank plates, 1b. 8s. ; 
steel angles, 111. 0s. 6d.; steel joists, 111. 0s. 6d.; tees, 
121. 0s. 6d.; heavy sections of steel rails, 101. 2s. 6d. ; 
fish plates, 141. 2s. 6d.; black sheets, No. 24 gauge, 
15l. 158.; and galvanised corrugated sheets, No. 24 
gauge, 181. 10s. For export, black sheets are offered at 
14l. and galvanised corrugated sheets at 161. 15s. 





+ 





Tse Team VauLey Trapine Estate.—aAn exhibition 
of small-scale models of factory and other buildings, 
maps and photographs, relating to the Team Valley 
Trading Estate, Gateshead-on-Tyne, which was recently 
described in our columns, was opened at Charing Cross 
Underground Station by Mr. A. E. Brown, Minister of 
Labour, on April 5. In the course of his speech Mr. 
Brown stated that Messrs. North Eastern Trading 
Estates, Limited, a public company limited by guarantee 
only, and financed by money on loan, at interest, from the 
Government, had been incorporated in May, 1936. 
Development work had started in October, 1936, and 
the estate, which had an area of 700 acres, was now 
served by 7} miles of road and 9 miles of railway. For 
levelling the gound 1} million tons of filling materials 
had been wal involving the clearing away of nine un- 
sightly pit hea Thirty-three miles of drains, and 
electric, gas and water conduits had been laid, and on 
the building and development work, upon which 750,0001. 
had been expended, 1,500 men had been employed con- 
tinuously. e tenants secured numbered 94, and 
40 factories had so far been occupied; the remaining 
factories were either being built or were scheduled for 
early building. The factories now occupied employed 
just under 1,000 persons, and it was expected that the 
total number of factories let would employ 9,000 persons 
when in reasonable production. Colonel K, C. Apple- 
yard, the chairman of the company and his colleagues 
on the board, were all well-knowu business men, who 
gave their services voluntarily to this work of introduc- 
ing a range of light industries into the North-East 
Coast area. 








NOTICES OF MEETINGS. 

INSTITUTION oF CrviL ENGINEERS.— Yorkshire Associa- 
tion : Wednesday, April 20, 7.30 p.m., The Grand Hotel, 
Sheffield. Annual General Meeting. ‘‘ Sewage Works,” 
by Mr. J. H. Edmondson. Birmingham and District 
Association : Thursday, April 21, 6 p.m., The James 
Watt Memorial Institute, Birmingham. Annual General 
Meeting. Lecture: ‘*‘ The Boulder Dam.’ South Wales 
and Monmouthshire Association: Thursday, April 21, 
6.30 p.m., The Engineers’ Institute, Park-place, Cardiff. 
“The Production of Crushed Stone,” by Mr. A. R. 
Greenwood. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Sheffield 
Sub-Centre : Wednesday, April 20, 7.30 p.m., The Royal 
Victoria Hotel, Sheffield. Discussion on ‘‘ The Electrical 
Accidents and Their Causes Report, 1936.” Institution : 
Thursday, April 21, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Ordinary Meeting. (i) “* The 
London Television Service,’"’ by Messrs. T. C. Mac- 
Namara and D. C. Birkinshaw. (ii) “The Marconi- 
E.M.I. Television System,” by Messrs. A. D. Blumlein, 
C. O. Browne, N. E. Davis and E. Green. Jrish Centre : 
Thursday, April 21, 6 p.m., ag College, Dublin. 
“The Introduction of Ultra-Short Wave Radio Tele- 

hone Links into the Telephone Network,’’ by Mr. A. H. 
Mumford. 


INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
April 22, 6 p.m., Storey’s-gate, Westminster, 8.W.1. 
General Meeting. ‘‘ Some Problems in the Transmission 
of Power by Fluid Couplings,” by Mr. Harold Sinclair. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade show little change, but there is quite a strong 
feeling in the district that new business, which has 
been rather scarce recently, will show some improve- 
ment before long. Locally the demand for heavy material 
continues good, and as the delivery dates are once again 
more satisfactory, there are prospects of buyers placing 
further contracts for forward requirements. For light 
material the immediate outlook is not too bright, but 
the makers of black-steel sheets are very — es of a 
revival in the home demand. Export orders have been 
a shade better of late, with Australia as one of the brighter 
spots, but the Cartel agreement is such that several 
export lots have gone abroad because of the quota 
arrangements. Constructional engineers are not quite 
so busy, and sectional material is rather dull, Prices are 
unchanged and are as follows :—Boiler plates, L1l. 18s. 
per ton ; ship plates, 11/. 8s. per ton ; sections, 111, 0s. 6d. 

rton ; medium plates, 131. per ton ; black-steel sheets, 

o. 24 gauge, in minimum 4-ton lots, 151. 158, per ton, 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots, 181. 10s. per ton, all delivered at 
Glasgow stations. 


Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade a quiet tone prevails, and as the 
demand shows no signs of improvement, production 
has been reduced. The re-rollers of steel bars are also 
very quiet and short time is fairly general. The following 
are the current quotations :—Crown bars, 131. 5s. per 
ton for home delivery or export; re-rolled steel bars, 
111. 188. per ton for home delivery and 111. 15s. per ton 
for export ; and No. 3 bars, 121. 15s. per ton, and No. 4 
bars, 13l. 5s. per ton, both for home delivery. 


Scottish Pig-Iron Trade.—While the Scottish pig-iron 
makers are still fully occupied, a falling away in new 
business must be noted. This is partly due to recent 
heavy imports, arranged by merchants on very favourable 
terms, after it was suggested that the time had arrived 
for the import duty to be again imposed. Last week 
there arrived in the Clyde no less than 13,300 tons of 

ig-iron from other parts—India, Mexico, United States, 

Igium and England. In the meantime local con- 
sumers are getting steady deliveries of hematite, but 
the demand for basic and foundry iron is not too good. 
Prices are unchanged and are as follows :—Hematite, 
6l. 13s. per ton, and basic iron 5l. 7s. 6d. per ton, both 
delivered at the steelworks; and foundry iron, No.1, 
6l. Os. 6d. per ton, and No. 3, 5l. 18s. per ton, both on 
trucks at makers’ yards. 


Clyde Admiralty Contract.—Subject to the settlement of 
certain details, an order for two patrol vessels has been 
placed by the Admiralty with Messrs. William Denny 
and Brothers, Limited, Dumbarton. These vessels will 
be named H.M.S. Guillemot and Pintail. 








ENGINEERING AND TecunicaL CineMA Fitms.—The 
honorary secretary of the Reading and District Engineer- 
ing Society, Mr. J. B. Hewitson, 5, Chalgrove-way, 
Emmer Green, Reading, informs us that his Society is 
compiling a list of 16-mm. films available to engineer- 
ing societies and similar bodies. He would like to hear 
from companies who have 16-mm. films dealing with 
any technical aspect of their business, in order to add 
their names to this list, and, at a later date, make arrange- 
ments to include their films in the programmes formin 
et of the Society’s winter lecture mee ‘ae (2 

ewitson adds that the membership is drawn from most 
branches of the profession and there would be few 
technical subjects which would not be of interest. The 
Society possesses a modern film projector. 
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THE THORPE GENERATING STATION OF THE NORWICH CORPORATION. 
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UNITED STATES BUREAU 
OF STANDARDS. 


A rota. of 2,425,812 dols. was expended during | 
1937 by the United States Bureau of Standards, accord- | 
ing to the annual report recently issued in Washington. | 
Much of the work covered by this sum was of a routine | 
nature, the Bureau being the testing authority for 
materials supplied to Government departments, but 
investigations in pure and applied science are at least 
as prominent, in proportion, as in the reports of our 
own National Physical Laboratory. In the electrical 
department, regular broadcasts are now made of 
standard time-intervals of 1 second, and of standard 
of musical pitch ; and an automatic radio system has 
been developed for continuously transmitting data 
on atmospheric temperature, pressure, humidity, 
&c., from instruments carried by small unmanned 
balloons. The weights and measures section, assisted 
by the American Society of Mechanical Engineers, 
has secured data on the flow cf water, oil and steam 
through nozzles in pipes from 3 in. to 24 in. in diameter. 

Heat and power investigatiors include experiments 
to determine the effect of surroundings on the ignition 
temperatures of combustible mixtures containing air 
or oxygen ; the use of thin oil films to prevent evapora- 
tion from water surfaces; and a proposed inter- 
national standard of light intensity, by which the 
brightness of the interior of a hollow inclosure immersed 
in a bath of molten platinum at its freezing point 
(3,224 deg. F.), as seen through a small opening, 
would be defined as 60 candles per square centimetre. 
In the department of optics the use of emission spectra 
in chemical analysis continues to extend, and the 
Bureau is endeavouring to establish the existence of a 
physical basis for spectrochemical analysis by » 
systematic correlation of observed facts. It is reported 
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that quantitative measurements of the spectral quality 
and intensity of ultraviolet radiation have been 
obtained for the first time by automatic radio trans- 
missions from carrier balloons at altitudes up to 
80,000 ft. The strength of tubes, and of welded joints 
in tubes, have been studied, in the section dealing with 
mechanics and sound, with special attention to the 
dimensions used in aircraft construction, and investi- 
gations have also been made of the stress distribution 
in rigid-frame joints. The construction of the Boulder 
Dam led to tests of the scouring effect of clear water, 
which indicated that greater scouring might be 
expected with water which had deposited ite silt in 
the lake behind the dam than was caused by the 
mud-laden stream before the dam was built. Instru- 
ments and appliances tested in the same department 
included fire-extinguishing equipment and emergenc 
announcing system: for ships. Development sere 
was continued on aerograph test apparatus for the 
measurement and control of relative humidity. 

The department of metallurgy has been engaged on 
an intensive study of the effects of gases in steels, 
and now reports the completion of this work, which 
has been sponsored jointly by the Bureau and the 
American Institute of Mining and Metallurgical 








Engineers. Among aircraft materials, exposure tests 
extending to 4 years have shown the structural superio- 
rity of aluminium alloys containing magnesium as the 
major alloying constituent, and have led to the 
development of protective coatings. Similar tests 
are to be made with stainless steel sheet. Studies 
of the oxidation of steel, the basis of colouring methods, 
and the critical quenching rate of pure iron-carbon 
alloys have been brought to the stage of publication, 
and in co-operation with the Non-Ferrous Metal Insti- 
tute basic data have been obtained on the effect of 
antimony and silicon in non-ferrous alloys. In the 
section dealing with clay and silicate products, a 
machine devised for experimenting with vibration 
effects in newly-placed concrete has shown that a wide 
range of amplitude and frequency can be used, provided 
that the duration of vibration is correctly maintained. 








GeneraTion or Exvecrriciry iv Great Britain.— 
During the first three months of the present year, 
6,638 million units of electricity were generated by 
authorised undertakers in Great Britain, as compared 
with 6,195 million units during the corresponding period 
of 1937. The difference of 443 million units represents 
an increase of 7-2 per cent. 
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WELDING OF STEEL STRUCTURES. 


Tue publication of the Report of the Welding 
Panel of the Steel Structures Research Committee 
of the Department of Scientific and Industrial 
Research* marks the conclusion of an investigation 
which has been in progress for more than seven 
years. It is now nearly two years since the principal 
findings of the Committee were published in the 
Final Report, which followed the First and Second 
Reports of the Committee, and during that time 
the results and recommendations presented have 
been subjected to critical examination, and, what 
is more important, to the test of practical appli- 
cation and commercial utility. There can be no 
doubt that the proof of experience has fully justified 
the welcome extended to the Final Report of the 
Committee at the time of publication, and in 
examining the present Report it is well that the 
work of the Welding Panel should be regarded in 
proper perspective as supplementary to the main 
work of the Steel Structures Research Committce. 

By comparison, the Welding Panel may fairly be 
said to have been charged with the more difficult 
and the more thankless part of the Committee’s 
work, and if some of their conclusions are of a 
negative character and their positive achievements 
somewhat less spectacular, their results will be none 
the less welcome and potentially valuable. The 
interested advocates of welding for all structural 
purposes, and for many manufacturing processes, 
are so notoriously eager to see the wider adoption 
of their methods that the corrective of some of 
the Panel’s findings will come somewhat as an 
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have a sobering restraint on the anticipation of 
unlimited applications of welding technique. 

Very briefly the findings of the Welding Panel 
may be summarised as showing, first, that simple 
welded connections carried out to the same speci- 
fication under carefully controlled conditions give 
show considerable variations in 
strength; and secondly, that a practicable and 
consistent non-destructive test of the quality of a 
weld is not yet available for use in connection with 
steel building construction. These two conclusions 
are complimentary to the extent that if more 
consistent results had been obtained from test-pieces 
fabricated under carefully controlled conditions, 
the necessity for an applicable method of non- 
destructive testing would be less urgent; while if, 
on the other hand, a satisfactory test had been 
discovered, it would not be so necessary to try to 
obtain consistent results by careful supervision. 
If in either case, that is, by the exercise of strict 
control or by the application of a practicable non- 
destructive test, it had been found possible to 
report more favourably, the advantages of welding 
over other methods of construction would have 
been conspicuous indeed; but the economy, 
efficiency and flexibility of this form of construction, 
together with the advantage of comparative silence 
of welded field work as compared with riveted 
construction, are still unfortunately offset by the 


5| greater uncertainty of the actual strength available 


in a welded joint. 

In the Committee’s First and Second Reports, 
reference was made to the work of the Welding 
Panel, but these references were in the nature of 
interim progress reports and the whole work of 
the Panel may fairly be taken as being summarised 
in the present Report. The actual Report is a 
brief account of the Panel’s conclusions, which are 
followed, by way of appendix, by a summary of 
the work of the Panel set out in four sections, 
namely, Statistical Examination of Strength, Non- 
destructive Tests, Fatigue Resistance and Summary 
of Published Information. 

The essential and time-consuming part of the 
work has been undoubtedly the Statistical Examina- 
tion of the Strength of Welded Joints, which was 
carried out under the direction of Dr. H. J. Gough, 
of the National Physical Laboratory. With such 
resources behind them, the Panel were ipso facto 
assured of authoritative results, but the remarkable 
feature of this work is that it was carried out with 
what might almost be described as the totalitarian 
co-operation of the welding firms and the steel- 
makers of this country. Eight firms of electrode 
manufacturers placed themselves at the disposal of 
the Panel and some 60 manufacturers took part 
in the welding of the test-pieces. Such wholesale 
co-operation by the manufacturers is in itself a 
mark of the industry’s confidence in the Engineering 
Department of the National Physical Laboratory, 
whence issued the invitation to enlist in the 
enterprise. 

The steel plates used in the tests were all supplied 
by the same manufacturer and were of normal 
structural steel conforming with the British Standard 
Specification No. 15, Structural Steel for Bridges, &c. 
and General Building Construction. Covered elec- 
trodes were used, almost exclusively, and were of 
a number of different types, and the results show 
the importance of using a good quality electrode. 
The electrodes used are divided into two classes, 
Grade A and others—* the Grade A electrodes being 
those from which all-weld metal test-bars were made, 
giving a minimum tensile strength of 28 tons per 
square inch, a minimum tensile elongation of 
20 per cent. (gauge length 3-54 times diameter), 
and a minimum notched bar impact value of 
30 ft. Ib.” All the test results show that welds 
with Grade A electrodes are both stronger and more 
consistent than those made with electrodes not 
conforming with this standard, the general conclu- 
sion being that the weld metal should not be inferior 
in mechanical properties to the parent steel. 

Three main types of test-pieces were used, butt 
welds and transverse and longitudinal fillets. The 
butt joints were welded in the horizontal and vertical 
positions and the fillets in horizontal, vertical and 
overhead positions. The effect of the variation in 
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rapid, and that an impressive volume of published | 
research information may encourage a confidence 
which is not really merited by the actual facts of | 
a difficult problem. | 


particularly marked, when the mean values of the 
different types of test are considered, though the 
vertical welds are shown to be generally rather lower 
than the horizontal or overhead. Some of the 
divergences between the highest and lowest values 
appear to be rather alarming, but the differences 
between mean and minimum values are much less 
discouraging, especially in the figures for Grade A 
electrodes. But, howsoever the results may be 
interpreted, they show that in any specification for 
welded connections there must always be a con- 
siderable margin to provide for possible, and not 
improbable, variations in the skill of the welder 


From time to time, for instance, | 
cases of the failure of welded steelwork occur | 
| abroad, though such involuntary tests to destruction | 
are seldom subjected to expert discussion and analy- 
sis before learned societies and technical institutions. | 
A well-presented and thoroughly impartial account 
of the failure of a welded bridge, for example, | 
would do more to advance the science and practice 
of welding than would the record of a number of | 
minor researches or laboratory investigations. | 

Reference to failure of welded steelwork structures | 
should, in fairness, be qualified by the remark that 
failures in other materials are not unknown. | 
Reinforced concrete, in its turn, has provided such | 
examples, but there is the difference that while these 
usually take place under construction, and concrete 
once erected gains rather than loses in strength, 
the failure of welded structures tends rather to| 
occur after the application of repeated or alternating | 
stresses. These observations, therefore, hardly | 
concern buildings of the type dealt with by the 
| Steel Structures Research Committee, and certainly 
j}do not affect the Welding Panel’s conclusions, 
some of which might, in some quarters, be regarded 
as being rather conservative, if occasional failure 
|did not emphasise the need for caution in the 


bad welds. For a time it seemed that the acoustic 
method might give satisfactory results. The | application and extension of what is still a compara- 
| tively uncertain method of construction. 


principle of this method is the same as that of | 
testing a casting, or even a block of concrete, by 
tapping with a hammer to determine whether it 
rings true. In the application to a weld, an ordinary | 
stethoscope is used with a rubber cap over the 
searching end, the weld under examination being 
tapped with a light hammer while the end of the 
instrument is placed on the plate near to the 
striking point. ‘The sound obtained varies with 
different welds and from point to point along a 
given weld, but after a careful analysis involving 
the examination of over 5,000 different welds, the 


In the search for a satisfactory non-destructive 
test, three principal methods were considered, 
namely, radiography, electric or magnetic potential, 
and the stethoscope test. The radiographic method | 
of testing is admittedly the best available, but in | 
its application to structural work it is ruled out 
by the Panel, “ on the grounds of cost and difficulty, 
owing to the very high voltages required, of securing 
mobility of apparatus and safety for the operators.”’ | 
The methods of electric potential difference and 
magnetic potential drop had not the disadvantages 
which led the Panel to exclude radiography from 
their recommendations, but investigation showed 
that neither of these two methods could be used 
with confidence to distinguish between good and 








THE USES OF WATER RESOURCES. 


At the recent dinner of the Institution of Civil 
Engineers, the President, Mr. 8. B. Donkin, pleaded 
for a fresh survey of the water resources of this 
country (including, we assume, Scotland), on the 
score that while some of these had been brought 
into use in recent years, there were probably others 
which could advantageously be developed. In the 
face, however, of the decision in the House of Com- 
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ago—the same argument might have applied to our 
air defence, and with still more reason to our Navy. 
In this case, however, the argument is still less 
worth advancing, for much of the plant could be 
ready within a year when production could be 
started (at considerably greater cost, but worth 
while in war-time) by coupling up with the grid. 
Some Opposition members voted for the scheme 
on the strength that it would furnish employment, 
while others again ridiculed this aspect. While 
it may not provide anything spectacular in the 
way of permanent employment, it must be admitted 
that an industry giving work to possibly 500 men, 
involving a community of probably 1,500, as Sir 
Archibald Sinclair pointed out—perhaps more, if 
shop-keepers and so on are added—is a very con- 
siderable asset in an area which at present carries 
only 2 persons to the square mile, and cannot even 
give to them whole-time occupation. Our contem- 
porary The Engineer, last week, exposed the fallacy 
which The Times allowed to be broadcast through 
its columns that the scheme was worthless because 
with a large amount of power only a few men would 
be employed. We would go even further, for the 
day may come when we may need every available 
man with our fighting forces, and then the production 
of supplies with the fewest men possible will be 


|}an immense gain rather than the reverse. When 


Billingham was started the country was led to 
think that that enterprise might ensure supplies 
of oil in war-time. Apart altogether from the 
economic features of the process, a bad slump set 
in in the interest taken in this scheme when it 
was gradually realised that to produce anything 
like our requirements would mean retaining at home 
a great army who might be very urgently needed in 
| the field. For this reason alone hydro-electric 
production, where possible, offers a great advantage. 

Some sinister aspect has been attached to the 
fact that ferro-alloys have now been coupled with 
carbide production ; but the fact is that, as usual, 
we are hopelessly behind other countries in these 





Panel were forced to the conclusion that this is 
not a method which can be relied upon to indicate 
faulty welds, although in one case it was successful 
in locating a flaw in an otherwise good weld. 

Although the results of this part of the work, 
on non-destructive tests, are definitely negative in 
character, they are of considerable value as being 
unprejudiced accounts of methods which might 
appear in a very different light if presented by 
interested partisans. It is to be hoped, however, 
that the findings of the Panel on these points will 
not deter investigators from endeavouring to 
improve such tests; indeed, having regard to the 
past achievements of electrical engineers and | 
instrument makers, the possibility of radiographic 
apparatus of suitable portability and safety becoming 
available in the future should not be ruled out. 
In the meantime, the alternative methods seem 
to show little if any advantage over visual inspection. 

In a section of the Report on “ The Possibility 
of Fatigue Failure in Welded Connections of Steel 
Floor Beams as a Result of Vibration and Shock,” 
it is pointed out that the upper limits of frequency 
and amplitude likely tc impinge on a building are 
commonly decided by the ability of the human body 
to withstand them without serious discomfort. 
The human body is, fortunately, very sensitive to 
vibration and “ in the majority of cases the intensity 
of vibration will become intolerable to the occupants 
of a room long before there is any danger of fatigue | 
failure.” There are, of course, obvious exceptions, | 
and special attention to design is recommended in 
the case of short floor beanis carrying unbalanced 
machinery. 

An appendix to the Report contains a summary 
of the existing published information on the design 
of welded joints. This summary, prepared at the 
Building Research Station, involved a survey of 
some five thousand published papers in various 
languages, and a considerable number of these 
appeared of sufficient value to merit collation. 
In introducing this digest, the Panel record their 
comment that such work in this country “is small 
in comparison with that carried out in some other 
countries." Progress they say has been more rapid | 
‘in some other countries.’ It is just possible, 
however, that progress may occasionally be too 


|}mons last week with regard to the Caledonian 


proceeding would not only be futile but would 
involve an unnecessary waste of public money. 
The range of objections taken to this measure 
was so fantastic that it is almost impossible to 
conceive of any other that could not be brought 
within the same compass. 

Little really can be added to what we said last 
year with regard to the defeat of the Company’s 
Bill, though, as the subject is too far reaching to 
be ignored, it may be pointed out that the recent 
efforts of the promoters to meet the objections 
raised last year have, unfortunately, not been 
counted to them for righteousness, but, in the 
perversity of human nature, the reverse. 

It is most unfortunate that undecided questions 
of major national policy should be allowed to pre- 
judice an undertaking of this kind. Since we have 
long been nationally addicted to the encouragement 
of private enterprise, and other companies have got 
Bills through Parliament in the recent past, it 
seems to us that what is allowed to one should 
be allowed to another, and with this, obviously 
some of the Opposition members of the House 
agree. As the Minister for the Co-ordination of 
Defence showed, since last year several public 
bodies had become supporters of the idea, while the 
material recommendation of the Sub-Committee 
of the Committee on Imperial Defence might 
have been expected to carry some weight. Sir 
Thomas Inskip showed how carefully the proposals 
had been considered and made a good case for the 
Bill, unfortunately, however, lamentably discounting 
all he said by his closing remarks. Blow hot, blow 
cold advocacy of this kind can only have weakened 
the support of doubtful members. 

One prophet argued that as the works could not 
be brought into use for four or five years, the present 
war clouds would by then have turned to blue skies, 
and the scheme was therefore useless. For the 
past ten years or so Europe has been more or less 
on the brink of the abyss, and who can say whether 
a climax may come this year or next? We are 
certainly getting used to living in these times of 


put off what should have been started many years 





| Power Bill, it may well be asked whether such a| 


nervous strain, but that is no reason why we should 


things. We came out of the last war determined 
to ensure the production here of all essentials, yet, 
|in accordance with our national characteristic, we 
| have let events overtake us, so that, as Sir Thomas 
| pointed out, raw products of the Empire are taken 
to foreign countries and re-consigned here in the 
|form of essential materials. Surely, instead of 
| treating with suspicion a proposal to divert this 
| conversion process to this country, it should be 
| given every encouragement. P 

| As to the case put up for the requirements of 
| Inverness, there must be many inside the Institution 
|of Civil Engineers and other bodies who would be 
only too glad of the opportunity of showing that 
|ancient burgh that sewage can, in these days, be 
|so treated as to prove inoffensive without spates 
|and periodical flushing of a river bed. We suggest 
that the summer Health Congress of the Royal 
| Sanitary Institute might suitably be convened in 
| this centre one of these early years, so that light 
|may be brought into this apparently dark corner 
| of the earth. 

The tourist argument was very badly damaged 
by Mr. Maxton (Soc.), who voted for the Bill, when 
he said that if he ventured on to the lands affected 

jhe would be chased off by gamekeepers. There 
| remains only the fishing. Supposing war to come. 
| with its shortage of supplies and ships, how great 
| will be the satisfaction of those whose views have 
been given such prominence in The Times, that 
| whatever may be the straits to which the rest of 
the country may be brought, they, at any rate. 
| will be able to retire to their solitudes to enjoy 
their fishing ! 








| 


NOTES. 

Tae Lxstrrution oF ENGINEERS-IN-CHARGE. 

Mr. 8. B. Donkry, President of the Instivution of 
Civil Engineers, in proposing the toast of the ** The 
| Institution of Engineers-in-Charge ” at the latter's 
| dinner on April 8, took the opportunicy of passing 
| some criticism on the “ extremely academic ” type 
|of young man sometimes met with to-day, who 
;} was liable to fail when it came to taking responsi 
bility and controlling men. The Institution of 
| Engineers-in-Charge insisted on qualifications with 
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regard to training which enabled men, brought up 
among big machines, to take up their duties with 
confidence. Mr. Asa Binns, who presided in the 
unfortunate absence abroad through illness of the 
president, Mr. A. E. L. Chorlton, C.B.E., M.P., also 
referred to the same point, giving it as his opinion 
that it was much to be regretted that the young 
civil engineer of to-day did not go through shops 
as used to be the case formerly. That experience 
brought them into contact with men and materials 
in @ manner not possible by any other means. 
The subjects of the main toasts at this dinner are 
chosen to range over a very wide field, this year 
“ British Canals and Inland Waterways” having 
been selected. The proposer, Dr. Brysson Cun- 
ningham, said that people who talked of filling in 
the canals and making roads of them had little 
knowledge of the subject. Royal Commission 
reports on them had been favourable and they were 
still capable of fitting usefully into che transport 
system of the country. In some directions much 
had been done to improve them; more could be 
accomplished with Government assistance. The 
Grand Union system had already been made a 
conspicuous success. In war time they might prove 
a valuable alternative. After giving some figures 
to indicate the services rendered by canals on the 
Continent, Dr. Cunningham remarked that the 
standard now set by the Grand Union was excellent. 
The reply by Mr. E. J. Woolley, chairman of the 
Grand Union Company, stressed the point that 
transit times by canal, including collection and 
delivery, were not so impossible as people believed. 
They had cut down times of eight or nine days to 
72 hours or even 60. For London to Birmingham 
48 hours was now normal. They were using Diesel- 
engined boats, but their real handicap to expansion 
was the difficulty of getting men sufficiently trained 
to take charge of these. In recent years canal 
traffic had increased by 45,000 tons, but last year 
their company had had to refuse over 100,000 tons 
for lack of experienced men to work the craft. 
Canals were in close relation to ports and harbours, 
but they now went further, having their own 
service to the Continent and organisation on the 
Continent so that they could take goods from the 
Midlands and deliver them almost anywhere in 
Central Europe. The toast of “'The Guests” was 
proposed by Sir William Reavell, past-president, 
and in his reply Mr. G. N. Haden pleaded for 
engineers being engaged early enough in new big 
installations to enable them to act somewhat as 
clerks of works, so that they might be familiar with 
intricacies which could not possibly be mastered 
in a few days on taking over. The concluding toast, 
usually of the president, was given by Mr. H. F. 
Philliston, and drunk to the chairman of the 
evening and immediate past-president of the 
Institution. 
Tue Inga, Home EXuisirion. 

A feature of the twenty-second Ideal Home 
Exhibition at Olympia, London, W.14, which was 
opened by Mrs. Neville Chamberlain on April 5, 
is a glass dwelling house. The external walls, which 
are translucent but not transparent, are of fluted 
glass bricks, 4 in. thick, laid on concrete. Internally, 
glass is used in conjunction with other materials for 
balustrades, screens and a variety of fittings, while 
large sheets of a smooth and opaque, non-absorbent 
and easily-cleaned material are employed for cover- 
ing the partition walls and ceilings in the living and 
bath rooms and kitchen. Some floors are of wood 
boards and others of small glass tiles, and, in the 
partitioning and plastering of the bedrooms 
materials having sound-deadening qualities have 
been employed. Among other special features of 
the Exhibition are a Post Office exhibit and a 
television studio. The former includes a scale 
model, complete in every detail, of the travelling 
post office, which leaves Euston every night at 
8.30 p.m., and arrives at Aberdeen at 7.52 a.m., 
the next morning. The model train, which runs 
on a track over 200 ft. in length, consists of three 
sorting coaches, two brake vans and a stowage 
van drawn by a Royal Scot engine. The model 
will rejoice the hearts of boys of all ages, and shows 
the method employed for picking up and despatching 
mail pouches while the train is running at full 











construction, with glass windows around three sides, 
through which visitors can command a good view 
of all that is taking place inside. Adjacent to the 
studio are 30 modern receiving sets for showing the 
scenes televised in the studio. Staybrite Street has 
for long been a feature of the Exhibition, and on 
the stands of Messrs. Firth-Vickers Stainless Steels, 
Limited, Messrs. The London Metal Warehouses, 
Limited, and other firms in this section, are dis- 
played an extensive range of domestic articles made 
from stainless steels. On numerous other stands 
in the Exhibition are shown many of the latest 
developments in such fields as heating and lighting, 
decoration and sanitation, refrigeration, furnishing, 
and building and garden materials and requisites, 
some 500 manufacturers being represented. As 
was the case in previous years, a number of charming 
gardens have been laid out in an annexe. The 
Exhibition will remain open until Saturday, April 30. 


Tue INSTITUTION oF STRUCTURAL ENGINEERS. 

In proposing the toast of “The Institution of 
Structural Engineers ” at the annual dinner of that 
Institution, which was held at the Dorchester Hotel 
on Friday, April 8, the Attorney-General, Sir Donald 
Somervell, K.C., M.P., paid a generous tribute to 
the assistance given by the Institution and the 
profession it represents to various Government 
Departments and also to the London County 
Council. In this and in other ways, he remarked, 
the Institution played a great part in our national 
life. The response was made by the President, 
Professor J. Husband, M.Inst.C.E., who occupied 
the chair. Professor Husband made a forceful 


warfare. Although only three decades had passed 
since the conquest of the air had been achieved, the 
adaptation of aircraft to warfare was, he said, now 
endangering civilisation. In his opinion, the first 
step towards the peace which nations professed to 
desire should be the abolition of all aircraft, both 
military and civil, since it would not be possible to 


Professor Husband expressed of the horrors of aerial 
warfare, though comparatively few will be able to 
derive any comfort from the thought that to stop 
them it will be necessary to abolish aircraft alto- 


since aircraft have so many applications, both in 
case the abolition of aircraft could only result from 


possible to go a step farther and secure the complete 


Spring Meeting, but, in response to the unanimous 
invitation of the Council, Lord Stonehaven had 
agreed to hold office for another year. The Council 
expressed regret at the loss of members who had 
passed away during the year, mentioning among the 
number, Mr. A. E. Doxford, Sir Joseph Isherwood, 
Bart., Sir Seymour Tritton, K.B.E., and Sir John 
Dewrance, G.B.E. The total membership, as at 
December 31, 1937, was 2,547, as compared with 
2,502 at the end of 1936, the increase reflecting the 
improving state of the industry. While expressing 
regret at the circumstances which led to the sale 
of the Institution’s freehold at Nos. 1 and 2 Adam- 
street, the report stated that the Council were 
satisfied that the disposal of the property was in the 
best interests of the Institution. The 99-year lease 
of No. 10, Upper Belgrave-street, S.W.1, had been 
acquired, but the Institution would continue to be 
housed at 3, Robert-street, Adelphi, until September 
next. The audited accounts of the Institution and 
of the various funds administered by the Council 
were appended to the report and these exhibited a 
satisfactory financial position. 

Arrangements had been made to hold an Inter- 
national Conference of Naval Architects and Marine 
Engineers in London, on June 16 to 18 next, in 
collaboration with the Institute of Marine Engineers. 
Referring to the work of the William Froude Labo- 
ratory, the Council expressed the hope that the 
work would continue to receive support from old 
subscribers to the Tank Research Fund, and that 
others, who appreciated the work done, would also 
become subscribers. The report next gave a list of 
representatives of the Institution on other bodies, 


speech relating mainly to the use of aircraft in| ejected since the issue of the Transactions for 1937. 


The Institution Premium for the year had been 
awarded to Mr. R. W. L. Gawn, R.C.N.C., for his 
paper on “ Results of Experiments on Model Screw 
Propellers with Wide Blades” and the Wakeham 
Prize to Mr. H. Lackenby, for his paper, entitled 
“ Re-analysis of William Froude’s Experiments on 
Surface Friction and their Extension in the Light 


abolish one and still retain the other. All normal| of Recent Developments.” A total of three higher 
beings, we imagine, will share the detestation which | nq 15 ordinary National Certificates in Naval 


Architecture had been awarded, and the Duke of 
Northumberland Prize had been awarded to Mr. D. 
N. Wallace, of the Royal Technical College, Glasgow. 

Referring to the Benevolent Fund, the report 


gether. That would certainly be quite impracticable, stated that the Council would welcome donations 
war and in peace, which are perfectly legitimate and | fing eet oan ae eat Sint Staniee V. 
cannot be carried out by any other means. In any | jall K.C.B., had been appointed to the hen 


volent Fund Committee in the place of the late 


international agreement and if it were possible to} q. ane . 7 : 
reach and maintain such an agreement, it might be a hoe eae gg wor een 


Bryant, C.B., had been re-elected. Various 


abandonment of warfare as a means of settling , z hag 

international disputes. Unfortunately, however, asaya Ap ag Layne “ = alg pages 
ouch & hope must nd deterred be . dre - ee account of the financial statement appended to the 
and in the — etbesertir A <<” Th = iv report, and this included brief particulars of the 
aircraft to protect di saber + — ' ray work for the support of which these donations had 
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about 750 members and guests, was Cur Guests, | Tank Research Fund, the British Electrical and 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 
Tue Spring Meeting of the Institution of Naval 


Architects were held this year in the lecture hall of 








noon of Friday, April 8. The programme included 


M.Inst.C.E., end responded to by Sir Patrick Committee on Materials and their Testing, the Parlia- 


mentary Science Committee, the Engineering Public 
Relations Committee, and the Engineering Joint 
Council. The report concluded by giving the 
results of scholarship examinations held during 1937, 
and a list of the scholarships offered for competition 
in the current year. It was mentioned that the regu- 
lations governing the scholarships administered by 


the Royal Society of Arts, John-street, Adelphi, | the Institution had been reviewed and that revised 
London, W.C.2, commencing on the morning Of | regulations had been issued. A reference to these 
Wednesday, April 6, and concluding on the after-| wij) be found on page 248, ante. 


The report was followed by a statement by the 


10 papers which were read and discussed. The we , 
endvedl dizer Of the Talhieetion ‘wes ald’ tei ‘the Hon. Treasurer, Sir Charles J. O. Sanders, K.B.E., 


Grand Hall of the Connaught Rooms, on the evening 
of Wednesday, April 6, and an account of this is 
At the opening meeting on Wednes- 
day, April 6, the Chair was taken by the President, 
the Rt. Hon. Lord Stonehaven, P.C., G.C.M.G., 
and the first item taken was the annual report of 
the Council for 1937. 


Report oF CounciL. 
The report, which was read by 


on the financial position of the Institution. In the 
course of this statement, Sir Charles said the 
finances of the Institution were in a flourishing 
state. Referring to the sale of the Institution’s pre- 
mises in Adam-street, he said that although by this 
the Institution had lost the tradition of an Adams 
house, it had obtained larger and better accommo- 
dation in the new premises in Upper Belgrave- 
street. In conclusion, he paid a tribute to the zeal, 
judgment and ability displayed by the Secretary 








speed. The television broadcasting studio covers 


Mr. G. V. Boys, first mentioned that the term of 





in this matter, 
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In putting the report and the Treasurer’s state- 
ment to the meeting, the President remarked 
that in paying a tribute to the work of the Secretary 
Sir Charles Sanders had omitted to mention that of 
the Hon. Treasurer. He wished to repair that 
omission. The report and accounts were then 
adopted . 

ELECTION OF OFFICERS. 


The following list of officers recommended by the 
Council for re-election was then read by the secre- 
tary :—President, the Rt. Hon. Lord Stonehaven ; 
Vice-Presidents, Sir Westcott S. Abell, K.B.E., 
the Rt. Hon. Lord Weir, P.C., G.C.B., Mr. Sum- 
mers Hunter, C.B.E., Engineer Vice-Admiral Sir 
Robert B. Dixon, K.C.B.,eD.Eng., Professor P. A. 
Hillhouse, D.Sce., Sir John E. Thornycroft, K.B.E.. 
Sir Harold E. Yarrow, Bart., C.B.E., Professor T. B. 
Abell, O.B.E., Dr. G. 8. Baker, 0.B.E., Sir Maurice 
E. Denny, Bart., C.B.E., 8.B., Sir Stanley V. 
Goodall, K.C.B., Sir Alexander M. Kennedy, Dr. 
James Montgomerie, and Mr. A. T. Wall, 0.B.E. ; 
Honorary Treasurer, Sir Charles J. O. Sanders, 
K.B.E. The results of the ballot for Members of 
Council were then announced as follows: Vice- 
Presidents, Sir Amos L, Ayre, O.B.E., and Dr. J. T. 
Batey ; Members of Council, Engineer Rear Admiral 
Sir Robert Beeman, K.B.E., C.B., C.M.G., Mr. S. E. 
Boyland, O.B.E., R.C.N.C., Engineer Vice Admiral 
Sir Harold A. Brown, K.C.B., Dr. 8. F. Dorey, 
Messrs. Sterry B. Freeman, C.B.E., A. 8. McLellan 
and W. H. McMenemey, Dr. E. V. Telfer, and Mr. W. 
R. G. Whiting, M.B.E.; Associate Members of 
Council, Professor Sir Geoffrey A. R. Alexander, Sir 
Philip M. Devitt, Bart., and Professor B. P. Haigh, 
M.B.E., D.Sc. After these had been duly con- 
firmed by the members present, the Institution 
Premium was presented to Mr. R. W. L. Gawn, 
R.C.N.C., but Mr. Lackenby was unable to be pre- 
sent to receive the Wakeham Prize. 


PRESIDENTIAL ADDRESS. 


Lord Stonehaven then delivered his address, in 
the course of which he referred to the position of the 
shipbuilding industry, remarking that the return 
of the depression was not in sight and adding that 
he believed this to be true of the whole industrial 
life of the country. The work of rebuilding and 
reconditioning the Navy was now in full train and 
the tonnage in hand to-day was about four times 
that in hand only three years ago. During the 
coming twelve months some 60 vessels of all classes 
were expected to be put into service and a heavy 
programme of new ships to be laid down had been 
announced. There was no more effectual contri- 
butory factor to the maintenance of peace than a 
strong British Navy, cost what it might. 

A subject of great importance at this time, 
when we were engaged in rearmament, was the 
recruitment to the Royal Corps of Naval Construc- 
tors. During the last year the basis of recruitment 
had been broadened by the addition of two more 
sources of supply, viz., from students of mechanical 
science or naval architecture at the universities. 
and a reversion to the old scheme of allowing 
Midshipmen (E.) at the Royal Naval Engineering 
College, Keyham, to volunteer for the Construction 
Branch. Until these two new sources were intro- 
duced, recruits to the Corps were obtained from 
the best shipwright apprentices in the Dockyards 
and from private shipbuilders. It had been found 
recently that sufficient recruits of the right calibre 
were not forthcoming, and it was still difficult to 
obtain them from the private shipyards. He 
hoped that shipbuilders present would do all they 
could to assist in bringing the scheme to the notice 
of promising young naval architects, and that those 
associated with the universities would also do their 
best to help in this matter. 

While it was true that last year our shipyards 
improved their figures for tonnage under construc- 
tion and tonnage launched, the corresponding 
percentage improvements attained by the rest of 
the world was more than twice as great. If the 
figures for tonnage commenced were any guide, the 
comparisons next year would be even less satis- 
factory and the British percentage of world ship- 
building, which had fallen below 40, would be 
even lower. The promise of the earlier part of 





last year had not been maintained, and since the 


autumn there had been a marked falling off in 
orders, coincident with a break in freight rates. 
For some shipyards this was offset by increasing 
naval work, but other sections of the shipbuilding 
industry did not benefit from this and suffered 
from the general trend of rising costs. The world 
was still out of gear and parts of it were either 
benefiting temporarily or suffering from the effects 
of currency manipulation, frozen credits, ideals of 
self-sufficiency, and so on ; the shipbuilding industry 
wes undoubtedly one of the sufferers. Last year 
over fifty motor coasters for British account were 
in hand, launched or delivered from foreign yards, 
representing over 30,000 deadweight tons and some- 
thing approaching three-quarters of a million of 
money. While this pointed to activity in that 
particular branch of the shipowning industry, it 
was a serious loss to a branch of the shipbuilding 
industry which might not be benefiting in other 
ways. 

While, in times of national emergency, it was 
the duty of the Navy to keep open the lines of 
communication, it was on the mercantile marine 
that the nation must depend for her existence. 
He felt, therefore, that he must challenge a state- 
ment that at the present time, ton for ton and ship 
for ship, we were substantially in as good a position 
to get cargo space as we were in 1914. The facts 
were that our total gross cargo and passenger 
tonnage was down by a round million and a half, 
and if we were to exclude tankers, the total tonnage 
was down by no less than three million gross tons. 
Furthermore, on the average, our ships were larger, 
and thus we had to-day a merchant navy which 
authorities described as diminished by 1,000 sea- 
going vessels of 3,0’ 0 tons and upwards, and also by 
nearly 1,000 smaller vessels. All that could be said 
for the merchant navy we did possess at the present 
time was that its ships on the average were faster, 
larger and more efficient than they were in 1914, 
and, not least, the spirit of seamanship of both 
officers and men had never been higher than it was 
to-day. 

While the recent collapse of freight rates had 
somewhat dimmed the brighter prospects of the 
earlier part of last year, that year had been marked 
by a notable step in international co-operation of 
shipping, which had grown out of the voluntary 
British plan, itself the direct outcome of the working 
of the subsidy scheme. The shipbuilding industry 
would wish success to the International Shipping 
Conference in its efforts to prevent violent fluctua- 
tions in costs and freights, which could bring no 
lasting benefit to anyone. A hope he had expressed 
last year had not been fulfilled, viz., that the Im- 
perial Conference would find means of implementing 
the recommendations of the report of the Imperial 
Shipping Committee on British Shipping in the 
Pacific. The solution of the problem of maintaining 
an Empire link in those waters seemed, if anything, 
more important to-day than it had been a year ago. 


ALTERNATIVE Fuets ror WARSHIPS. 


The Chairman then called upon Capt. Bernard 
Ackworth to read his paper entitled “ Alternative 
Firing of British Men-of-War.”’ This paper was 
reprinted on page 382, ante. 

In opening the discussion, Capt. E. Altham 
said that he felt he was expressing the views of the 
vast majority of naval officers when he said that the 
author had started with a false premise, viz., the 
fallacy that safety lay in the employment of British 
coal and danger in the employment of foreign oil. 
The responsibilities of the Navy were world-wide ; oil 
reserves were also widely disposed, and it was vital 
to the oil interests to sell their product wherever a 
market was available. They never had, and were 
never likely to, cut off the supplies. The speaker 
then referred to the report of the Falmouth Com- 
mittee on the oi] supply in war, stating that this 
report was logical, convincing, and on the whole, 
reassuring. While referring to the technical 
advantages of oil, the author had made no reference 
to the strategic advantages which these technical 
advantages brought in their wake. All the large 
and powerful oil-fired warships had great mileage 
endurance, which enabled them to remain at sea 
while coal-fired vessels would frequently have to 


enemy with a faster but less powerful fleet being 
forced by a blockade to seek battle under conditions 
to their own disadvantage, but it was difficult to 
see why they should do so. The author had implied 
that ships with excessive speed would employ it 
to run away, but it could be said that speed was 
vital to tactical offensive. The greatest fallacy 
in the paper, however, was to be found in the conten- 
tion that a reversion to coal or partial coal burning 
would safeguard the nation from the point of view 
of vital supplies. Oil would still remain indispensible 
for the other two services, and a failure in its supply 
would also result in the closing down of factories 
and the immobilisation of transport. To revert 
to coal while all other navies were using oil would 
result in a hopelessly inefficient navy. It would 
leave shipping exposed to the attacks of fast oil-fired 
ships, and vital commodities of every kind could 
no longer reach our shores. 

Mr. G. T. Marriner illustrated the great services 
performed by coal-fired ships during the war by 
reference to the work of various merchant vessels. 
Four typical Cunard vessels, for example, had 
carried a million troops and ten million tons of 
cargo. One of these vessels, the Aquitania, had 
carried 60,000 American troops in nine voyages. 
In wider terms, the twelve leading steamship 
companies had relied on coal-fired vessels during 
the war, with only two exceptions. Turning to 
naval vessels, it might be mentioned that every 
German battleship and cruiser, and also a number 
of destroyers, taking part in the battle of Jutland, 
was coal fired. Referring next to the use of mecha- 
nical stokers on board ship, the speaker said that 
no fewer than fifty vessels had been converted 
to this system. The flexibility and steaming was 
found to be comparable with that obtainable when 
using oil fuel. As regards the application of 
mechanical stokers to naval practice, four 14-ft. by 
20-ft. grate units would give sufficient power for a 
cruiser of the Galatea type. The weight of a com- 
plete unit was difficult to estimate, as water-cooled 
walls would have to be added to the weight of the 
boiler, but the total weight would be considerably 
less than was generally supposed, and it would 
further be concentrated near to the bottom of the 
vessel. 

Vice Admiral Sir Reginald Shelton said that the 
work done on merchant ships, described by the 
previous speaker, did not apply to men-of-war. He 
was disappointed not to find any new suggestions in 
the paper relating to dual firing. There were no 
figures of precision throughout the whole paper, 
except those quoted from other authorities having 
nothing to do with alternative firing of boilers 
but with “ natural speed.”” Did the author include 
destroyers in his classes of ships? Sir Reginald 
said that he remembered experiments on dual firing 
as far back as 1905, and as a result of these, capital 
ships were greatly helped to perform their functions 
during the war. What had been done in merchant 
ships with boiler firing or the carrying of alternative 
fuel formed practically no guide to what could be 
done in a man-of-war. The author had referred 
in the paper to the improvement in steam-generating 
stations ashore, but it was difficult to believe that 
he was not aware that such facts as these had 
engaged the attention of the Admiralty. It seemed 
to him that the author showed a lack of realisation 
of the profound differences between power stations, 
merchant shipping, and naval work. 


Commander Richardson said that Mr. Marriner 
had put forward an excellent case for the employ- 
ment of coal firing on merchant vessels, a case 
with which he was in entire agreement. The 
author suggested that a modified Galatea would 
be able to steam at 12} knots for, say, 4,000 miles 
on coal, but he did not state whether he had hand 
stoking or powdered fuel in mind. In another 
part of his paper, the author had referred to the 
improvements effected in coal firing ashore, but it 
was necessary to bear in mind that for naval 
purposes in warfare, any grade of coal available 
would have to be utilised. With regard to powdered- 
fuel firing for ships, many attempts had been made 
to popularise this, but the results obtained were 
so unpromising that it had fallen completely out 
of favour. In the case of land installations, there 





return to bases. The author had visualised an 
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fuel firing and mechanical stokers. On the other 
hand, very good results had been obtained with 
colloidal fuel in marine work, and this appeared 
to the speaker to be the only practicable method 
of utilising coal. To date, however, chemists had 
not found any satisfactory method of preventing it 
from separating out. 

Commander G. Bowles said that strategical and 
political considerations were far more important than 
technical questions when considering the subject of 
the paper. The decision one way or the other could, 
therefore, only be made by the Government. To 
deprive the Navy of ability to steam in wartime, 
however, was to abolish it altogether. Engineers 
claimed that they could burn any fuel with the 
least possible loss of heat. It was quite easy to 
burn coal in warships and it could be fed to the 
boilers without any manhandling as easily as oil. 
One advantage of coal was that any type could be 
used up to the last lump, whereas the residue of oil 
could not be fed to the boilers. He felt that making 
use of the lighter fuel obtained from the ends of 
the earth was a mistake in strategy, as it resulted 
in our Navy being only able to fight by leave of 
foreign interests, who would, if possible, hold us 
to ransom in the next war. It appeared to be a 
mistake to use a fuel in peace time which was unob- 
tainable in war. Further, coal afforded safety in an 
action, while oil was liable to catch fire, and coal gave 
extra protection until such time as it was burned 
in compensation for its extra weight. In the case 
of a damaged bunker, the oil let in sea water and 
itself escaped, while coal kept the water out. The 
best coal was of British origin, and by withholding 
supplies we could bring pressure to bear on foreign 
interests. With oil, the reverse was true. In 
conclusion, the speaker expressed the opinion that 
our new ships should be built to operate on coal 
alone, and that a policy of employing oil to enable 
our ships to steam faster and farther, there was a 
risk that they could not steam at all. 

Vice-Admiral C. V. Usborne stated that he did not 
wish to discuss the question of whether auxiliary or 
total coal firing should be adopted for the Navy, 
but the question of the value of speed, which was 
referred to in the paper. This was a totally different 
question, and should not be confused with the merits 
of coal or oil firing. He would ask whether it was 
or was not necessary to have high speeds. He 
himself believed that high speed was essential. In 
the case of battleships, these were the ultimate 
arbiters as to whether to attack and destroy the 
enemy main fleet should it put to sea. For this, 
speed was essential, and the greater the speed the 
more potent the fleet. The battle of Jutland was an 
illustration of this fact, and the speaker was of 
opinion that if our own fleet had been able to steam 
another five knots it would have destroyed the 
enemy. With regard to cruisers, their main function 
was to form a screen ahead of the battleships, and 
although for this purpose they were only required to 
steam at the speed of the latter, their function was 
also to watch the enemy fleet, and for this purpose, 
the cruisers of our screen must have equal or greater 
speed than those forming the enemy’s screen. 
Every ship had to be designed on the basis of the 
ship it might be called upon to meet, and the three 
basic considerations were speed, guns and armour. 
Two cruisers, for example, exactly equal in other 
respects, but one having a higher speed, on engaging 
one another left no doubt as to the result. If 
properly handled, the one with the higher speed 
would win with absolute certainty. Apart from any 
other consideration, the art of the smoke screen had 
now been mastered, and superior speed would enable 
the fullest advantage to be taken of this. 

Sir Stanley Goodall referred to some remarks 
made by the author in introducing his paper in 
reference to the great loss of life which might result 
in action from oil catching fire and spreading over the 
sea from a holed bunker. The speaker pointed out 
that this danger might be offset by the increased 
safety in an oil-fired ship due to the fact that it 
was not necessary to penetrate the watertight bulk- 
heads by bunker doors, and instanced the case of 
the Hunter being safely brought to port. With 
reference to a previous speaker’s remarks on speed, 
it could be taken as certain that the Board of 
Admiralty were fully aware of the price that must be 





though it was not practicable vo use coal entarcly, 


of inferiority. Speeds considerably above the 
economical were found necessary in the war owing 


all-oil, dual-fired and all-coal vessels could only 
be made on complete designs, but some simple 
facts would indicate the difficulties and disadvan- 
tages of coal burning. The output of a boiler of 
given size was dictated in the first place by the 
amount of heat that could be released in the furnace 
in a given time. 
one turned first to powdered fuel. 
ample space was available to provide for the solidified 
ash being deposited before it reached the tubes. 
This was not so in a naval boiler. 
where the ash and slag problems provided the 
limiting factor, it would be fair to say that a naval 
boiler using oil could produce five times the steam 
it would using powdered fuel. 
be satisfactorily stored in bulk on board ship, 
and pulverisation involved increased weight and 
space. As to mechanical stokers, an oil-fired boiler 
of given size could again generate five times the 
amount of steam possible with coal firing. It was 
found that for a naval boiler a mechanical stoker 
added 35 per cent. to the weight and required 
increased space. There was also the problem of 
getting the coal into the hopper. 
the author three simple questions: What were 
the up-to-date methods of bunkering that in a 
coal-fired warship would eliminate dirt and exertion ; 
what were the methods to be adopted to get the 
coal from bunkers to boilers; and what was the 
precise method proposed for burning the coal in 
the boilers which would again eliminate dirt and 
exertion ? 


paid for speed, and had decided that it was advisable 
to pay this price. The author had stated that if coal 
were burned to a certain extent the effect on our ships 
would be small, but with this he entirely disagreed. 
It would result in a 600-ton addition in the case of 
the Shropshire, and such an addition was not 
permitted by international treaty. He would ask 
what the author proposed to subtract to compensate 
for the addition. Referring to the figure given for 
the case of the Galatea, he would ask how the 
author reached this result. He himself found the 
addition to be more nearly 900 tons. Even assuming, 
however, that the author’s figure of 500 tons was 
right, it would, in effect, have meant that we 
were permitted to build only three Galatea types 
instead of four. The net effect of the price to 
be paid for coal in a ship of the Leander class 
might be as much as 5 knots, and if the author 
disagreed with this statement he should produce 
drawings and figures to refute it. 

Admiral Sir Howard Kelly said that the subject 
of the paper was not an engineering but an adminis- 
trative question. He referred to an article in 
The Times on oil supply in wartime, and said that 
financial control would not necessarily give control of 
supplies. The recent developments in Mexico might 
be quoted, and there was the possibility of an 
embargo in the case of the United States. Again, 
so long as the Rome-Berlin-Tokyo axis existed, 
Roumanian, Russian and Mosul oil supplies might 
be cut off until we could dispose of one enemy. 
With regard to the alternative of storage, all our oil 
reservoirs would be in danger from air attack, but 
it was admitted that storage was necessary as far 
as practicable. It was never contemplated that 
coal firing should be applied to destroyers, and all 
those who favoured the author’s view asked for 
was that the coal fuel percentage should be increased. 

Engineer Vice-Admiral Sir George Preece said 
that as movement in the direction of increased coal 
burning took place, vesseis lost in an increasing 
degree those characteristics of speed and endurance 
demanded all the world over by naval tacticians. 
As engineer-in-chief he was not called upon to 
formulate staff requirements, but to provide 
machinery which should possess a maximum of 
reliability, durability and effiviency with a minimum 
weight and space and a minimum strain on the 
personnel. Flexibility was also assuming impor- 
tance. On all these counts, coal was technically 
inferior to oil. The admission in the paper that 


it should be used partially, was in itself an admission 


to the submarine menace. Comparison between 


To obtain a maximum with coal, 
In shore practice 


Based on results 


The latter could not 


He would ask 


that he deprecated any tendency to make the 
question a personal one. With reference to the 
requests made for precise figures, actual tonnages 
were given in the paper, provided by leading firms. 
The whole question was really a political one and 
was essentially a question of supply. It thus 
appeared to him that a large part of the discussion 
was somewhat irrelevant. Lord Cadman had 
expressed the view that the oil supply of the world 
might run short in about twenty years. Further than 
this, there would not bea drop of oil fuel available if 
it were not for the demand for petrol, and if gas were 
to take the place of the latter fuel the whole 
situation would be profoundly changed. 


ANNUAL DINNER. 


The annual dinner of the Institution was held at 
the Connaught Rooms on Wednesday evening, the 
chair being occupied by Lord Stonehaven. The 
toast of “The Institution of Naval Architects ” 
was proposed by the Rt. Hon. Lord Macmillan, 
P.C., who said that the progress of naval architecture 
was the continued story of civilisation from the 
curragh to the Queen Mary. That sweep of achieve- 
ment, perhaps unique in being still represented 
by its two extremes, seemed almost a miracle. 
The great art which naval architects practised was 
of value to the whole community. At the present 
time the strain upon them was more exacting 
than ever before, but they were able to obtain 
great assistance from the pure scientist, and he 
was glad to think, as chairman of the Board 
of Management of the 1851 Exhibition scholarships, 
that among those scholarships was one of the few 
in naval architecture. He would like to see more 
young men taking up thit side of the subject— 
one on which other countries spent much more 
money than did Great Britain. Lord Stonehaven, 
who responded, said that the Institution had had 
a good year, both in membership and income. 
They had been obliged to vacate the house which 
they had hoped to occupy for all time, but had been 
able to secure other premises which he hoped would 
long serve as a centre for their activities. He 
drew attention to the international conference 
to be held by the Institution in June jointly with 
the Institute of Marine Engineers, and looked 
forward to the opportunity thus afforded to return 
the hospitality they Lad enjoyed all over the world. 
Lord Stonehaven then proposed the toast of 
“Ships.” Shipowners, he thought, were now 
moderately happy and, as Lord Essendon had said, 
could look to the future with a certain degree of 
confidence. Ships provided the best means of real 
collective security. The Scottish motto, Nemo me 
impune lacessit, if accepted as indicating the attitude 
of the whole British Empire, might ensure peace at 
least in a quarter of the globe; but to bring that 
about was only possible with the aid of ships. 
The response to the toast was made by Commander 
Sir Charles W. Craven, 0.B.E., R.N. (retired), who 
observed that those who built, owned and manned 
ships had alike a great pride in their profession, 
The recent expansion of the shipbuilding industry, 
from that terrible time when only 5 per cent. of the 
berths were occupied, had been remarkable ; but 
there were still many berths unoccupied, and there 
was still a shortage of skilled craftsmen. The 
Engineering Employers’ Federation and the trade 
unions had been asked by Sir Thomas Inskip to 
find a solution. This was a great tribute to the 
commonsense and tolerance of the British people, 
and he felt certain that the Government would get 
all that they required. 

(To be continued.) 








Barirish Stanparp Domestic Hor-Warer Borers. 
—A specification, designated No. 758-1937, dealing with 
domestic hot-water supply boilers burning solid fuel, has 
been issued by the British Standards itution, 28, 
Victoria-street, London, 8.W.1. It is divided into two 
portions, Part 1 being the specification proper, and Part 2 
dealing with of test. alternative types 
of are provided for, one for use with anthracite 
and smokeless coals, one for coke, and one with which 
either fuel can be used. The teste referred to in Part 2 
are intended for application as type tests to determine 
whether particular designs of domestic hot-water supply 
boilers comply with the rating and > requirements 
of Part 1. price of each part of the specification 





In the course of a short reply, the author said 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


An extra general meeting of the Institution of 
Mechanical Engineers was held on Friday, April 8, 
at Storey’s Gate, St. James’s Park, London, 8.W.1, 
the chair being occupied by Mr. H. L. Guy, F.RS., 
Vice-President. 


CarBipE TOoo.Ls. 


The business before the megting was the considera- 
tion of a report on “Cutting Tools Research,” 
by the Sub-Committee on Carbide Tools. We 
commence to reprint this report in abridged form 
on page 430 of this issue. It was presented in 
abstract to the meeting by the Reporter to the 
Sub-Committee on Carbide Tools, Professor Demp- 
ater Smith, M.B.E. 

In introducing Professor Smith, Mr. Guy pointed 
out that the report was more of the nature of an 
exploratory investigation to consider the desira- 
bility of making a research on the subject of carbide 
tools than an account of research work done. 
The report contained a recommendation that 
research was desirable, but it was a matter for 
discussion at a meeting to decide whether that 
recommendation should be adopted and, if so, on 
what lines the research should proceed. 

The Chairman of the Sub-Committee, Mr. J. M. 
Newton, B.Sc., opened the discussion and commenced 
by paying a tribute to Professor Dempster Smith, 
who was responsible for the preparation of the 
report and had been ably assisted by Mr. J. G. 
Morrison. The existing literature on the subject 
in a number of different languages had been collected 
and condensed, and in addition, all the makers of 
carbide tools and many large users had been 
approached by the sub-committee to give, for 
publication, what data they could. The response 
in this direction had been disappointing and it was 
impossible to say whether this was the result of 
indifference, of commercial policy, or of the fact 
that their knowledge was merely empirical. An 
engineer fortified by the confident conviction that 
he had an article superior to existing practice to 
offer was in a very strong commercial position in 
dealing with a particular problem, but he might 





not be on such sure ground when he was asked to | 
make a scientific statement of his knowledge for, | 
in many cases, where he made a practical improve- 
ment he might be very far from sure that he had 
found the best solution. If this were true, it was 
a strong argument in favour of research. Continuing, 
Mr. Newton said that the report had already 
received some adverse criticism on the ground 





that it did not add appreciably to existing knowledge 
on carbide tools. He could not agree with this | 
view, as the report contained certain valuable | 
data not previously published. 

It could not be alleged that no more remained to | 
be found out on the subject. A research on carbide 
tools should have for its ultimate aim a determina- 
tion of the conditions under which, for any material 
being cut, the tools would give their maximum 
performance. Such a research would take a long 
time and would be costly in view of the immense 
cutting power of the tools, but there were a number 
of points which would have to receive attention 
before actual cutting was started. Thus, the 
composition of most of the grades of carbide tool on 
the market was a secret. This would not matter 
so much if it were not that makers adopted 
widely different systems of classification. The 
“ No. 1” tool of one maker might be the same as 
“ No. 905” of another when purchased at a particu- 
lar time. A month later the two might be entirely 
different due to an arbitrary change made without 
notice to the consumer. If the Institution con- 
ducted a research and referred, say, to the properties 
of “ tool No. 6,” the results would be quite valueless 
if the tool could not be reproduced at will. He 
would appeal to the makers of carbide tools to adopt 
a more liberal attitude. Makers had had many 
difficulties to contend with but now that the 
composition had become more standardised it was 
surely to the interests of the makers themselves 
to adopt a more scientific method of classifying their 
products. Much more information was obtainable 





abroad in this respect, for example, a recent German 
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writer had precisely stated that tools containing 
up to 95 per cent. of tungsten carbide and 5 per cent. 
of cobalt were vastly superior to high-speed steel 
tools in cutting cast-iron and similar brittle mate- 
rials, while the same tool when cutting steel scarcely 
showed any superiority. Again, it was stated that 
tools containing 80 per cent. of tungsten carbide, 
15 per cent. of titanium carbide, and 5 per cent. 
of cobalt was five to ten times as good, when cutting 
steel, as the best high-speed steel tool. Information 
of this type might lead to important changes in 
practice. The properties of the materials of carbide 
tools were not yet fully understood, and research 
was desirable for many reasons. In Germany, 
intensive research had been going on for years 
under the urge of self-sufficiency, thus it was esti- 
mated that 1 lb. of imported tungsten would do 
eight times the amount of cutting in the form of 
carbide tools than it would do in the form of an 
alloy with steel. He thought considerations such as 
these indicated the need for a vigorously-pursued 
research scheme in this country. 

Mr. L. St. L. Pendred, C.B.E., argued that the 
investigations on carbide tools had been delayed too 
long. The sub-committee had been formed round 
about 1930, and, though since reconstituted, had 
done little but collect published information. In 
his opinion progress made by the makers of carbide 
tools, the users of them, and machine-tool makers 
during the last eight years or so had been very 
considerable, and the ground had been so com- 
pletely covered that there was little of really 
practical value that any ordinary committee could 
do in view of the funds likely to be at its 
disposal. He realised that the report was of the 
nature of an experimental inquiry and that the 
decision as to the desirability, or otherwise, of 
making a definite research had yet to be made. 
Members of such committees were busy men who 
could meet at intervals only, and he suggested that, 
if it were decided to proceed with the research, the 
council should allocate a sum of money to a suitable 
individual or to an organisation such as the National 
Physical Laboratory or the Manchester School of 
Technology, and place the matter entirely in his 
or their hands to complete the research without 
reference to any committee at all. 

Dr. F. C. Lea, O.B.E., said he could not agree | 
with the previous speaker as he himself thought | 
that the sub-committee had done a very large | 
amount of useful work. The question of the | 
research, if decided upon, apart from who made 
it, must take account of both the manufacturer of 
the tool and the user. Mr. Newton had already 
pointed out the uncertainties with regard to what 
he was purchasing under which the user now suffered. 
It seemed to him, the speaker, that unless the 
investigation could establish the method of manufac- 
ture, the composition and the physical properties 
of the tool tips best suited for definite performances, 
there would be difficulty at the outset. Not all 
the types of carbide tools now manufactured had 
been mentioned in the report; there did not} 
appear, for example, to be any reference to certain 
types manufactured in the home of cutting tools— 
Sheffield. Trade names, moreover, were not definite 
enough : the user wanted to know the composition 
and history of the tool, so that he would know 
where he was when chipping or failure of the cutting 
edge occurred. The former seemed to depend on 
the toughness and strength of the tip; the latter 
depended on hardness, toughness, and on the ability 
to retain hardness at a high temperature. These 
points involved not merely a knowledge of the 
material which could be suitably cut by a particular 
carbide, but also of the form of the tool, its cutting 
angle, whether it should be straight or rounded, 
and so forth. Then the question of whether a 
particular carbide was best for roughing or for 
finishing cuts came in, and irregularities in cutting, 
as in an eccentrically-shaped forging or a casting 
containing blowholes, both of which caused shock. 
The question of speed was also important. He 
thought also the properties of the material cut 
should be very specifically given, the description of 
the steel worked upon in Table X of the paper, 
for instance, seeming loose. On the same table 
there was reference to a high-speed steel tool. He 
would ask what this term really meant. There 














were many high-speed tool steels on the market, 
and the specification should be definitely stated if 
a direct comparison was to be made with a carbide 
tool. Thus it was possible to provide a high-speed 
steel tool containing 22 per cent. of tungsten, 
12 per cent. of cobalt, and certain other materials— 
there was no secret about it—which would remove 
steel of the type mentioned in Table X at the 
rate of probably 10 lb. per minute, dry. It would 
seem that the carbide tools in the table were cutting 
at the rate of something less than 1 lb. per minute. 
He put forward this illustration merely to show 
what kind of information was really desirable in 
comparing different cutting tools. 

Mr. John Loxham, commenting on the results 
of a series of tests given in Table III of the paper, 
pointed out that the observations had been averaged 
and the averages used to calculate the speed which 
would give a tool life of 90 minutes. In one set of 
7 tests, at a cutting speed of 160 ft. per minute, the 
tool life had ranged from 30-6 minutes to 11-5 
minutes, and in another set, in which the tool 
broke at the seventh test, the range was even 
greater, being 40-5 minutes and 12-1 minutes. 
He submitted that these variations were too great 
to be used in arriving at an average on which to 
base the formulz from which the tool life, at different 
speeds to those of the tests, could be calculated. 
Rather, he suggested, should the committee en- 
deavour to ascertain the causes of such variation. 
The different performance of certain tools illus- 
trated in the paper emphasised the great importance 
of the shape of chip section when using cemented 
carbide tools. Experimental work carried out at 
the Northampton Polytechnic had shown that the 
total load on a tool varied with the material being 
cut, the angle of top rake on the tool and the total 
cross-sectional area of the chip. It was not affected 
to any serious degree either by cutting speed or 
by shape of chip section with ordinary tools, yet 
it was the shape of chip section that was all- 
important when using a tungsten carbide tool. He 
was of opinion that the best shape for a cutting tool 
was one which was capable of taking a given load 
without fracture and it would seem that the Institu- 
tion with its combination of academic knowledge 
and practical experience should be able to solve 
this problem. 

Mr. A. V. Parlby said although he had not had 
time to study the paper in detail he thought it 
contained a good deal of useful information. Some 
experiences at Woolwich might be of interest. 
Carbide tools had been used in the shell shops for 
the past eight years. The ordinary-bearing lathes 


| at first used had proved unsuitable and experiments 


were made with an electrically-driven pre-loaded 
roller-bearing machine. This showed that there 
was not much advantage in the carbide tool, 
because with the same lathe they could use a high- 
speed steel tool with a feed of 4 in., as against ;, in. 
with carbide, the steel tool being, of course, lower 
in cost. However, roller-bearing lathes with 
carbide tools had proved very successful for finishing 
cuts. With a finishing cut at a speed of 250 ft. per 
minute, 48 cuts per inch, and 0-05 in. depth of cut, 
the tool lasted about 4 hours. For rough-turning 
forgings, which had to run fairly truly to avoid 
tool breakage, with a speed of 160 ft. per minute, 
30 cuts per inch, 0-125 in. deep, the tool lasted 
about 2 hours. For rough-turning rolled bar, at 
200 ft. per minute, 30 cuts per inch, 0-125 in. deep, 
the life was 4 hours. These figures were obtained 
on roller-bearing belt-driven lathes which were not 
very heavy. Ona lathe with a much more powerful 
electric drive for finishing shell bodies, and used 
at a speed of 400 ft. per minute, with 48 cuts per 
inch, 0-04 in. deep, a tool life of 5 hours was 
obtained: In his opinion when using carbide 
tools the machine itself was of great importance ; 
absolute rigidity was imperative. The shavings 
from such work were difficult to deal with. He 
was not in favour of steps and so forth on the tools, 
as these should be simple to grind. He had not 
had satisfactory experience with chip-breakers, 
and probably the rake of the tool provided a way 
out of the difficulty. They had found that with a 
cutting speed of about 250 ft. per inch a zero top 
rake, or even one a little negative, caused the chip 
to break up. With a higher speed, say, about 
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400 ft. per minute, it was possible to use rather 
more top rake, viz., up to 15 degrees, and still obtain 
a reasonable shaving. On the general question 
raised by the report his own feeling was that 
research was now going on all over the country and 
perhaps the collection and tabulation of data from 
varions sources was about all that was possible. 
An actual research, doing cutting on different 
materials, &c., would involve the consideration 
of so many variables that he felt an organised and 
centralised scheme would present too formidable a 
task. 

Mr. B. H. Chambers commenced by observing, 
relative to the use of tungsten carbide for drawing 
dies mentioned in the early part of the paper, that, 
in his experience, these dies were not equal to 
diamond dies in performance, though they were 
cheaper and more readily ground. He did not 
think, moreover, that tungsten carbide should be 
claimed to have a hardness approximating to 
that of the diamond. The Rockwell hardness 
test scale with a load of 150 kilos he had not found 
satisfactory. His firm used a routine test for 
tungsten carbide with a load of 60 kilos. A brief 
reference had been made in the paper to the paucity 
of information as to the brazing of carbide tips 
by the oxy-acetylene flame. In the manufacture 
of “ Allenite ” tungsten-carbide tipped tools, the 
oxy-acetylene flame was successfully used on a 
variety of work and the process was particularly 
attractive for small, difficult, multi-tipped tools. 
He could not agree with the recommendation that 
carbide tools should be ground on the face of the 
wheel, as he considered it preferable to grind the 
rough stock on the periphery of a cylindrical wheel, 
grinding the top face of the tool before the front 
and side faces, where this was possible, as there 
was thus less tendency for a rough edge to be left. 
For finishing, tools should be ground on the face 
of a cup wheel so as not to undercut and weaken 
the edge. 

The utility of the chip-breaker seemed still 
undetermined, his own opinion being that the most 
efficient practice was with the carbide tip lipped to 
deflect the “turning” back on to the work which 
would break up the turning. He had been informed 
by experienced operators that the built-up type 
of chip-breaker had a very decided tendency to 
chip the edge of the tool owing to the “ kick-back ” 
of the broken turning. When cutting steel, the 
chipping of the cutting edge of a tungsten-carbide 
tool was a great drawback, and it would seem that 
it was very advisable to ascertain decisively what 
damage, if any, was really due to an inefficient 
chip-breaker. In the chemical analysis of tungsten- 
carbide tools given in the paper it was stated that 
iron was present to the extent of 0-76 per cent. 
He would enquire if any tests had been made to 
show the effect of small impurities of this nature 
on the cutting life and general behaviour of the 
carbide. There seemed to be great differences of 
opinion cited in the paper on the relative life of car- 
bide and high-speed steel tools. Perhaps the state- 
ments should be read to the effect that where all 
conditions were suitable for the use of carbide 
tools in cutting steel the efficiency of the carbide 
tool was so many times that of the high-speed steel 
tool. The fact, however, remained that unless 
these conditions existed the two classes of tool 
could not be compared, for in average machine-shop 
practice in cutting steel it would probably be held 
that the carbide tool was unsuitable in 95 per cent. 
of the work, as the life between grinds would be 
much shorter than with high-speed steel tools. 
He thought the matter of steel cutting with carbide 
tools had been unduly emphasised in the paper. 
He believed that well over 95 per cent. of the work 
done by carbide.tools to-day was on cast-iron and 
non-ferrous materials for which work the carbide 
tool was, with few exceptions, admirably suited. 
For heavy slow-speed hogging cuts on mild steel, 
however, he believed it was almost impossible to 
beat the well-established 18 per cent. tungsten 
high-speed steel. He was surprised to see that the 
specification for interrupted cutting test in the 
paper implied that the shocks imposed by inter- 
mittent cutting were more severe at low speeds 
than at high ones. This was not the generally- 
accepted view and he would like some explanation. 





Mr. D. Hinton said he had been concerned with 
the subject for some 10 years and was therefore 
able to appreciate the useful work done by the 
Sub-Committee, who were desirous of provoking 
useful discussion by their report. At the same 
time, he felt that there were some points which 
needed correction and he suggested that, should the 
Sub-Committee produce another report, a detailed 
questionnaire of the type sent out by many of the 
American technical organisations should be circu- 
lated widely to both makers and users of carbide 
tools. He thought the comments with regard 
to tip brazing were a little out of date. His own 
experience confirmed the value of normal brazing. 
They had found it best to put the tool in a gas 
furnace with pure electrode copper and borax 
under the tip, then to withdraw it as soon as the 
copper melted and press the tip on. The advice 
on grinding needed revision. The top face should 
be ground first, from the cutting edge back, and the 
sides last. Lapping should always be done with 
wheels in which diamond dust was carried in a 
Bakelite or similar bond. A cast-iron or copper 
lap was apt to generate too much heat. To hand 
out India oil stones or similar apparatus to opera- 
tors was a dangerous thing to do, as tools could be 
readily damaged. The wear of a tool depended 
largely on the material and it would be very difficult 
to make comparable tests. A wide range of materials 
would have to be used in such tests, but the size 
of the work should be kept constant from the start, 
thus, if a 2-in. bar were first used, this size should 
be adhered to throughout the tests. This would 
avoid variables from differing vibrations, at all events. 
Some experiments he had made had led him to 
believe that tools and work vibrated at individual 
critical speeds with a very high frequency, which 
caused a rubbing of the cutting point tending to 
wear it out. This theory, however, required 
confirmation. He did not like to run a turning 
tool below the work centre as the pressure was thus 
put on the tool in an outwards direction towards 
the cutting edge and not towards the back of the 
tool or tool-holder where the greatest strength lay. 

Mr. H. Booth said that his firm had already sent 
in a criticism of the report, but he might give a 
few figures of actual shop practice. They had cut 
a cast-iron job at a speed of 390 ft. per minute, 
with 132 cuts per inch, and 0-1875 in cut, the life 
of the tool being one day. On a 30-ton to 40-ton 
steel, they ran at 310 ft. per minute, with 80 cuts 
per inch, and 0-1875 in. depth of cut. A batch of 
100 parts, which took about 14 days, was completed 
without grinding the tool. On phosphor-bronze the 
speed was 1,200 ft. per minute, 160 cuts per inch, 
and 0-125 in. depth of cut. This work could also 
be done for a day at a time without grinding the 
tool. Mr. Guy then suggested that the remainder 
of Mr. Booth’s figures could with advantage be 
reserved for a written reply, for as the number 
appeared so large, it would be difficult for members 
to follow when they were read rapidly. Mr. Booth, 
concurring, concluded by saying that by the use of 
tungsten carbide in his works, it had been possible 
to make a reduction in piecework prices of approxi- 
mately 30 per cent. on all jobs so tooled. A fact 
like this, he submitted, was a sufficient reason why 
the Sub-committee should continue its investiga- 
tions into the use of tungsten carbide tools and try 
to make them more generally known and more 
widely used. 

Mr. A. J. Thorneloe, M.B.E., speaking on behalf 
of Mr. H. Thorneloe, who had for six years been 
doing experimental work on capstan lathes, but 
who was abroad, said that when finishing with very 
high speeds in order to obtain a high finish, it was 
a common difficulty for chips to adhere to the work 
and so spoil the finish. He had found turning , in. 
below the centre was very desirable. The theore- 
tical advantages of using cutting lubricant were 
often offset by the discomfort caused to the operator. 
On the question of chip disposal, a difficult job in 
which a reduction of from 1% in. in diameter to 
4 in. in diameter was made in a single cut, might 
be cited. The material was a hard stainless steel 
and the feed was 250 cuts per inch. The chips 
were broken up into pieces, never exceeding } in. 
long, by a groove ground in the tool. The groove 
had had to be lapped so that it had a brilliant surface. 
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This polishing was effected by means of a diamond 
lap running at 6,000 r.p.m. Some further data 
which might be of interest would be given in 
writing. 

Mr. Guy, in closing the discussion, in view of the 
lateness of the hour, said that he hoped others would 
communicate their views in writing. The discus- 
sion, as far as it had gone, seemed to put a variety 
of valuations on the report. He had himself 
endeavoured to obtain an expression of opinion 
from men actually engaged in cutting material in 
the shops, and had found that although there was a 
fair general knowledge of many of the points dealt 
with in the report, the collated information was 
appreciated. The discussion had also brought out 
a variety of views on the utility and the possibility 
of co-ordinated research on the subject, which views 
would be helpful to the Committee. 

Professor Dempster Smith had no opportunity of 
dealing with the several points raised in detail, 
and had to be content with a rapid reply of a 
general nature, reserving a full reply for the printed 
Proceedings. 








NOTES ON NEW BOOKS. 


EVERYBODY concerned with aeronautical matters 
in this country remembers the alarming succession 
of accidents to Puss Moth aeroplanes which started 
in 1930 and continued, at intervals of a few months, 
until the machines were taken out of service some three 
years later. In the course of two years, seven accidents 
were reported from various parts of the world, all of 
which were characterised by evidence of structural 
failure in the air, and from only one of which was there 
any survivor. Neither the local inspectors of accidents 
nor the de Havilland Aircraft Company, Limited (the 
makers), were able to ascribe any satisfactory reason 
for the failures, and the mysterious nature of the whole 
affair was exceeded only by its serious potential conse- 
quences, since the Puss Moth was a high-wing, single- 
engine monoplane of pleasing design, very popular 
among civilian owners, and a large number were in 
use in all parts of the world. In 1932, therefore, the 
problem was handed over to the Accidents Investiga- 
tion Sub-Committee of the Aeronautical Research 
Committee, who at once put in hand strength tests 
in which the makers co-operated with the Royal 
Aircraft Establishment, but from which the machine 
emerged with a clean bill of health. At that time the 
flutter of aircraft was just beginning to be recognised 
as a source of danger, and experiments were accordingly 
carried out at the National Physical Laboratory which 
showed that rudder flutter could occur on the Puas 
Moth. Two subsequent accidents, however, destroyed 
machines fitted with mass-balanced rudders, and a 
further investigation had to be made which eventually 
revealed that wing flutter was the most likely cause 
of all the disasters. Interim reports of various stages 
in the inquiry have already appeared, and have been 
dealt with in our columns, but the whole work has 
now been collected, along with a mass of relevant data, 
between the covers of No. 1699 of the well-known 
Reports and Memoranda, under the title Report on 
Puss Moth Accidents. Up to date, No. 1699 probably 
holds the record for the R. & M. Series (it runs to nearly 
400 large pages and costs £1 10s. Od. net), but it is 
well worth the money to every aircraft designer in the 
world, since it represents the most comprehensive 
investigation of flutter ever completed, the results 
being of far wider application than to Puss Moth aero- 
planes alone. The volume is published by H.M. 
Stationery Office, London, and is obtainable through 
any bookseller. 


In that branch of science termed metallography, 
the physicist, the Pe ag chemist, and the metallurgist 
are all concerned with developments and with the 
exposition of various parts of the subject from their 
own angle. When it comes to the writing of a text-book, 
therefore, the question arises of which view shall pre- 
ponderate. The question is well answered, so far as 
this country is concerned, by Dr. C. H. Desch’s Metallo- 
graphy, of which a fourth edition has recently been 
published at 21s. net, by Messrs. Longmans, Green 
and Company, Limited, of London. This has proved 
to be the only classical treatise on the subject, just as 
Rosenhain’s work on physical metallurgy has proved 
to be unique in its way. The very appearance of 
Dr. Desch’s fourth edition is attractive, containing 
as it does some 400 pages of rather larger size than 
formerly. The contents are also attractive, for there 
is a surprising amount of new material, such as two 
chapters on theoretical and experimental aspects of 
X-ray technique; and separate chapters on thermal 





analysis and pyrometry in place of the former one 
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The treatment of dilatometry is also entirely modernised, 
the methods of Chevenard, Leitz, and those used at 
the National Physical Laboratory being substituted for 
older forms. There is a new portion on the growth of 
metallic crystals, apart from that dealing with the 
crystallisation of metals and alloys; another on the 
structure of cold-worked metals, and a further one on 
transformations in the solid state. The list of plates is 
almost entirely new, while the subject index is moder- 
nised. Dr. Desch, apart from such additions rendered 
necessary with the passing of time, has kept to the 
original form of the work, since he first brought it out 
after much teaching experience in Glasgow and 
Sheffield ; obviously, it is still intended that the book 
shall remain of primary use to students. Without 
becoming too bulky, it includes a mass of modern 
additions, among which it is satisfactory to find refer- 
ences to alloys of beryllium, tungsten and tellurium, 
to molybdenum-wound furnaces and to other recent 
steps in metallurgical progress. 





High Temperature Welding Flames, by Professor D. 
Séférian, translated from the French by Mr. N. F. Daniel, 
which has lately been published by The Penton Pub- 
lishing Company, Limited, London, at the price of 
38. 9d. net, is a publication of considerable interest to 
physicists. It is divided into three main sections, the 
initial section dealing with the modern theoretical 
aspects of the specific heats of gases at high tempera- 
tures, and including a discussion of the application of 
the classical theory to perfect gases, and the newer 
theory of specific heats. The classical theory gives 
the same specific heat for all monatomic gases, while 
in actual fact, from the moment that the electronic 
structure begins to undergo change under the influence 
of temperature there comes into existence an electronic 
specific-heat term. The second section is devoted 
to a short study of dissociation constants for flame 
constituents. For low-temperature flames, investiga- 
tions made in the various zones permit a determination 
to be made of the constituents; this is no longer the 
case for high-temperature flames where spectroscopic 
data e-able the value of the equilibrium constant 
of the reactions to be determined. In the third section 
use is made of the recent data on specific heats for the 
calculation of the temperature of the oxy-acetylene 
and other flames used in welding operations. The 
author shows how the principle of the thermodynamic 
calculation of flame temperatures is based on a know- 
ledge of the heats of combustion, the specific heats 
under constant pressure and the dissociation fractions 
of the various constituents of the flame. He also sum- 
marises the studies of various research workers on the 
thermodynamics of the temperature of the acetylene 
flame and recent investigations on atomic hydrogen and 
oxy-hydrogen flames. Professor Séférian has also 
applied this method of calculation to oxygen-hydro- 
carbon flames and the results are compared with those 
obtained with the oxy-acetylene flame. 








LABOUR NOTES. 


At the time of writing, no date has been fixed for the 
meeting to discuss Sir Thomas Inskip’s suggestions 
to which the Engineering ani Allied Employers’ 
National Federation have invited the Amalgamated 
Engineering Union and the Confederation of Ship- 
building and Engineering Unions. At York on Thurs- 
day last week, the executive of the Confederation 
agreed to recommend affiliated unions to accept the 
invitation to discuss the position with the employers 
in conjunction with the Amalgamated Engineering 
Union. The Amalgamated Engineering Union, however, 
delayed its decision until laver, on the ground, appa- 
rently, that a meeting on any day before Easter was 
inconvenient to them. 

Most of the editorial notes in the April issue of the 
Amalgamated Engineering Union's Journal deal with 
what may be called the “ armaments issue.” “ We 
have no objection in principle,” the writer says, “* to 
consultations between the T.U.C. General Council 
and the Prime Minister. Two years ago we insisted 
upon the necessity of such consuitations in order that 
the T.U.C. might be in a position to offer general 
guidance to the trade unions in connection with the 
carrying out of the armament programme. It is 
obvious, however, that the final responsibility rests 
with the unions immediately concerned with armament 
production as to the safeguards and guarantees 
required to defend the interests of their members 
engaged in the production of war material. As to 
what passed between the General Council and the 
Prime Minister, 
make. We are well aware of the uneasiness which 
exists, particularly in regard to the deficiencies in 
aircraft production, but these are not questions which 
concern the T.U.C. so much as the individual unions 
connected with the armament producing trades.” 


we have no further comments to/| Ca 
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Continuing, the Journal’s contributor expresses the 
Jpinion that it is essential that the problems involved 
shall be “‘ approached in a practical way.” “‘ The 
union,” he declares, “‘ is not going to be stampeded 
into hasty decisions affecting the vital interests of engi- 
neering workers. We want all the cards on the table. 
There must be full and frank discussion with represen- 
tatives of the Government and the employers about the 
‘inconveniences and sacrifices’ which the situation 
entails as far as the engineering workers are concerned.” 


In the opinion of the writer, “‘ the alleged shortage 
of skilled labour” is a question that “ cannot be 
disposed of in a rough and ready fashion by proposals 
for ‘ dilution’ or other measures whose effect may be 
to undermine the standards of skilled craftsmanship 
in the engineering industry.” “‘ It is not the union,” 
he asserts, “ nor is it the engineering craftsmen who 
can be blamed for any shortage that may have arisen 
in the skilled trades. Repeatedly, we have warned 
employers and the Government that skill and crafts- 
manship were being allowed to deteriorate and that 
the supply of skilled labour was being affected by 
their neglect. The apprenticeship system was being 
weakened, standards in the engineering trades were 
such that skilled craftsmen were able to find higher 
wages in other occupations; and no serious attempt 
was being made to secure either an adequate inflow of 
young workers for training in craftsmanship or to 
prevent the outflow of skilled workers from the 
industry.” 





In March, the Home branch membership of the 
Amalgamated Engineering Union ine from 
305,525 to 310,322, and the Colonial branch membership 
decreased from 33,030 to 33,004. The number of 
members in receipt of sick benefit increased from 4,052 
to 4,123, and the number in receipt of superannuation 
benefit from 13,907 to 13,926. The number in receipt 
of donation benefit increased from 2,410 to 2,942 
and the total number of unemployed members from 
6,558 to 7,197. 





It was mentioned some time ago in these notes that 
Messrs. Pilkington Brothers, of St. Helens, had intro- 
duced a system of family allowances for their employees. 
According to the Manchester correspondent of The 
Times, it was found in February that 217 employees 
were in receipt of the allowance in respect of 310 
children. The total number of children under 14 in 
the families of employees who are, or might become, 
eligible for the allowance is 969. A scheme on similar 
lines has now, it is stated, been adopted by Messrs. 
The Tootal Broadhurst Lee Company, Limited, 
Manchester. It provides that a male employee will 
receive a weekly allowance of 5s. for each child in excess 
of three under 14 years of age in his family. It will 
come into force in July. No allowance will be es 
to a man earning more than 61. a week. “If (the 
scheme says) the receipt of the allowance disqualifies 
the employee, or any member of his family, from receiv- 
ing all or part of any payment from any source, the 
allowance from the company will be reduced accord- 
ingly.” The allowance may be continued after a 
child is 14 if full-time education is being continued. 





The usual quarterly tables of employment and 
unemployment statistics compiled by the International 
Labour Office at Geneva show that in most countries 
for which figures are available employment has 
increased and unemployment has diminished as com- 
pared with the corresponding month a year ago. 
The rate of increase or decrease is, however, lower in 
most cases than it was three months ago. Of the 22 
countries for which statistics of employment are 
published 20 show an increase, one (Belgium) shows a 
very slight decrease and another (United States) shows 
a considerable decrease. With regard to unemploy- 
ment, apart from Belgium and the United States where 
unemployment has naturally increased, five other 
countries register increased unemployment (Bulgaria, 
France, Great Britain, Ireland and Norway), though 


in some cases the increase is very slight. In Great 
Britain employment has incre very slightly and 
unemployment has increased appreciably; there is 


nothing inconsistent in these two trends for the working 

pulation has, of course, grown in the meantime. 

he absolute numbers and the percentages of unem- 
ployment are in most cases higher than those published 
three months ago; this is due to a large extent to the 
normal seasonal movement. The number of workers 
recorded as being in employment is below what it was 
in 1929, the last year before the depression, in Belgium, 
nada, Czechoslovakia, France, Luxemburg, the 
Netherlands, Poland, Switzerland and the United 
States. 





The report for 1937 submitted to the annual meeting 
of the French Association of Metal and Mining Indus- 





tries was summarised in a recent issue of Industrial 
and Labour Information. It stated that whatever 
might be thought of social reforms and their effects, 
they could not be reversed. That was a reason why 
they should be carried out with caution and with full 
understanding of their consequences. They had been 
introduced and would have to be carried out. In 
fulfilling their obligation manufacturers would never 
forget the respect due to the law; where such respect 
was lacking there could, they believed, be no social 
organisation. The same respect was due to the 
decisions of the courts. Employers did not deny 
that, but, on the contrary, acknowledged it when they 
demanded guarantees that such decisions should be 
taken by an authority competent to do so and that 
they should be just. No one, the report went on to 
say, knew better than members of the Association 
that the aspirations of the workers were often legitimate 
and sometimes urgently necessary. The social welfare 
institutions which members had maintained for many 
years, and which many were developing in spite of the 
present difficulties, were such evidence as public 
opinion would surely recognise if it were truly en- 
lightened or even wished to be. 





But manufacturers claimed the right, the report 
continued, to form opinions of certain provisions and 
proposals and to reveal the dangers which they con- 
tained. As long as there was liberty in France it 
would doubtless be permissible to differ in regard to 
means of overcoming economic and social crises. 
In that connection, the members of the Association 
hoped’ that the country would recognise the double 
necessity of intensifying work as the only means of 
creating wealth and improving the conditions of life 
of all the citizens and of substituting for the class war 
the collaboration of all who, in whatever capacity, 
were concerned in the production of such wealth. 





An article in the February issue of the United States 
Department of Labour’s Review contains interesting 
particulars of existing legislation on the subject of 
working hours for men. In 1937, it is recorded, two 
States, Pennsylvania and North Carolina, enacted 
comprehensive laws regulating the hours of labour 
of men in private employment. Previously, there 
had been little legislation of general applicability 
except in the case of certain unhealthy or hazardous 
trades. The Pennsylvania law places the limitations 
at 44 hours per week, eight hours a day and 5} days 
per week. It does not apply to agricultural labour, 
domestic servants or persons in higher-paid executive 
or professional work. The North Carolina law limits 
the hours of labour of men to 10 per day and 55 per 
week. There are, however, a number of exemptions, 
and the law does not apply to an employer of eight 
or fewer employees. 





Discussing the armaments question, the writer of 
the editorial notes in the April issue of Labour, the 
monthly organ of the British National Council of 
Labour, says: “ Let there be no doubt of any kind 
as to the patriotism (in the truest sense of the word) 
of the unions or as to their readiness to make all due 
sacrifices in defence of those ideals to which, as essenti- 
ally democratic organisations, they are inalienably 
pledged. It was trade unionists who in the Great 
War, both as fighters and producers, ensured the 
ultimate victory of this country and its allies. Their 
reward has been long years of vicissitude almost without 
parallel in history. In order to recover rights re- 
linquished with the single-hearted motive of preserving 
the safety and civilisation of these islands, they have 
had to wage a strenuous and unrelenting fight which is 
not even yet ended.” = 

The reference to “rights relinquished with the 
single-hearted motive of preserving the safety of 
civilisation of these islands” is not quite as clear as 
it m ght to be, but if the idea of the writer is that when 
the war ended the Government and the Engineering 
Employers’ Federation declined to carry out the 
pledges concerning working conditions which they had 
given, he is betraying a degree of ignorance which 110, 
Peckham-road will be unable to appreciate if the 
records are referred to. The Engineering Employers’ 
Federation kept all the pledges it ever gave, and the 
Engineering and Allied Employers’ National Federation 
may be depended on to maintain the tradition. 








Ovrrcr or Steet iv Lincotnsxrre.—During the 
week ending March 26, the latest 300-ton tilting fur- 
nace at the works of Messrs. Appleby-Frodingham Steel 
Company, Limited, Scunthorpe, Lincs, an associated 
company of Messrs. The United Steel Companies, Limited, 
17, Westbourne-road, Sheffield, ye 2,800 tons of 
steel ingots. The firm states that they believe this to 
be a record for Great Britain for the output of a single 





steel furnace in one week. 







































pee 


en ee ee 





entaene —aae 


APRIL 15, 1938.) 


ENGINEERING. 





427 








THE REHEATED RECIPROCATING 
MARINE STEAM ENGINE.* 
By Harry Hunter, O.B.E., B.Sc. 

Tae term “ reheat ’ in this paper means the addition 
of heat to the steam between two stages of an engine, 
and is a process to some extent parallel to the practice 
of cylinder jacketing, in which latter, however, is the 
difference that the cylinder walls do not by their 
nature permit of the transfer of any substantial amount 
of heat into the steam in the cylinder. On the one 
hand, the steam in the cylinder is on account of its 
‘ body” unsuitably disposed for receiving heat from 
the walls, and on the other the thickness of the walls 
themselves offer a substantial resistance to heat 
transfer, as well as providing only a relatively small 
surface. In the typical engine to be described hereafter 
the reheater has a heating surface of approximately 
300 sq. ft., and while transferring its heat, the steam 
at a suitable speed passes through a large number of 
tubes, each of §-in. diameter, the apparatus being 


developments. In the case of marine turbines, so far 
as the author is aware, up till the present reheating 
has not been applied. In marine work the land diffi- 
culty of governing does not arise, although the piping 
will be a more awkward problem than it is ashore. 
It is thought that the turbine will benefit economically 
from reheating only to approximately half the extent 
of the reciprocating engine, and that this may be one 
reason why marine reheating has been first applied to 
the latter type. Reheating, however, is carried out 
in the White combination machinery, there being in the 
later installations a reheater between the high-pressure 
and intermediate-pressure cylinders and also before the 
turbine. 

In the case of reciprocating engines the following 
systems have been applied in recent years :—{1) The 
system installed in 1931 by Messrs. Lindholmen-Motala, 
of Gothenburg, in the 8.8. Trione. There do not appear 
to have been any installations of this type subsequent 
to that in the Trione. (2) The Gétaverken system, the 
first installation of which was in the 8.S. Braheholm 








latter system was adopted in a manner to be described 
later on. 

On theoretical grounds the superheated and reheated 
engine holds out very little hope of any worth-while 
economy in heat consumption as compared to a super- 
heated engine ; this, however, is similar to the theore- 
tical relationship between the superheated engine and 
the saturated engine, and where, as is well known, the 
practical relationship is something very different. 
Considering a perfect engine working on the Rankine 
cycle between the limits of 230 lb. per square inch 
absolute, and a vacuum of 26 in. of mercury, an engine 
using superheated steam at 600 deg. F. would have an 
economy in heat consumption of 3 per cent. over an 
engine using saturated steam. In practice, however, 
the superheated ine has an economy in heat con- 
sumption of 15 per cent., or about five times the theore- 
tical economy. Coming next to the relationship 
between the superheated (600 deg. F.) engine and the 
reheated engine, using cnpertieatel steam at 600 deg. F., 
plus a reheat of 150 deg. F., and retaining the same 
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designed first and last as an efficient heat exchanger. 
The high-pressure cylinder walls have a total surface 
of about 40 sq. ft., the steam is in a cylinder of 23 in. 
in diameter, with its mass relatively far from the walls, 
and in the present state of knowledge of heat transfer 
only a minute fraction of the necessary reheat could be 
transmitted from a jacket. 

In land work, particularly in large power stations, 
the reheating of steam has been adopted to an increasing 
extent in recent years, and there seems to be no doubt 
as to its economic advantage. In such installations 
the steam will at a suitable stage be led to a reheater 
in the’ boiler, and before being returned to the turbine 
will be reheated to a temperature approximating to the 
initial temperature. This system involves the leading 
of large pipes to and from the boiler, and also the 
volume of steam in these pipes introduces complica- 
tions in the governing of the turbine, but nevertheless, 
as already mentioned, reheating is being increasingly 
adopted ashore. In marine work the first application 
of reheat known to the author is that in H.M.S. Briton 
in 1870, with engines built by Messrs. J. and G. Rennie, 
to designs of Mr. E. H. Cowper. These were vertical 
two-crank compound engines of 2,200 indicated horse- 
power, with steam at 60 lb. per square inch pressure, 
and the high-pressure exhaust was reheated by passing 
it through a chamber jacketed with the high-pressure 
steam. No information is published as to quantity 
of heat transferred in the reheater, but from the 
design the quantity can hardly have been material ; on 
trial with reheater in use it is reported that the 
machinery showed an economy of fuel of some 5 per 
cent. as compared to its consumption with reheater 
out of use. 

From that date no further marine applications of 
reheating seem to have been made until the last five 
years or ten years, which have seen considerable 
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in 1931, and to date about 50 vessels have been so 
fitted. (3) The straight reheating system developed 
by Messrs. The North-Eastern Marine Engineering 
Company, Limited, of Wallsend, and which not having 
previously been fully described, forms the main subject 
of this paper. This system was first tried out in 
service as a conversion in the 8.8, Hazelwood in 1934 ; 
the first installation de novo being that in the 8.8. 
Lowther Castle in 1937, and there are now seven such 
installations at sea. 

In this system the object is, firstly, to avoid all 
cylinder condensation and its consequent detrimental 
effect on efficiency by maintaining the steam in a 
superheated condition throughout the engine, including 
the final exhaust to condenser; and, secondly, to 
achieve this object in the simplest manner possible, 
and without additional complication as compared to 
the usual reciprocating installation in the general cargo 
vessel. The Scotch cylindrical boiler has been retained 
on account of its suitability for the conditions, including 
that of feed-water, existing in general cargo vessels, 
and the steam pressure used is usually 220 lb. per 
square inch gauge. The steam at service power is 
expanded to 13 volumes or 14 volumes, giving approxi- 
mately 34 lb. mean pressure, referred to the low-pressure 
piston; these figures are substantially the same as 
adopted in non-reheated engines, although it by no 
means follows that they represent the optimum condi- 
tions for reheated engines. With a straight super- 
heated engine, under aforementioned expansion condi- 
tions, an initial stop-valve temperature of about 
750 deg. F. (about 355 deg. F. of superheat) would be 
necessary to maintain the steam in a superheated 
condition throughout the engine. Such a temperature, 
while by no means to be ruled out, is a considerable 
advance on the usual present-day stop-valve tempera- 
ture of 600 deg. or 620 deg. F.; however, the same 





objective can be achieved by retaining the usual stop- 
valve temperature with a reheating of the high-pressure 


‘exhaust by about 150 deg. F., and accordingly this 
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initial and final steam pressures, the theoretical economy 
of the reheated engine will be only some 1} per cent. 
to 2 per cent. in heat consumption. But, again, in 
practice very different effects obtain and the resulting 
thermal efficiencies give an economy in heat consump- 
tion of the reheated engine of some 13} per cent. If 
cylinder dryness be obtained by using steam initially 
at 750 deg, F. instead of by reheating, then the 
theoretical heat consumption would be some 2 per 














Taste I. 
| Super- 
. Super- heated 
Reteonted heated and 
h ? , Steam. | Reheated 
Steam. 
Heat content above conden- 
sate per pound of exhaust 
steam, B.Th.U’s. .. 928-7 981-5 1,015-7 
Steam to condenser per 
indicated horse-power per 
hour, lb. .. “ae oot 13-9 10-7 8-67 
Total heat rejected to cooling | 
water per indicated horse- 
power per hour, B.Th.U's. | 12,900 10,500 8,800 
cent. less than that of the reheated engine. While 


it is not yet known what practical economy would be 
achieved over the reheated engine, it can hardly be 
expected to be of the same order as in the previous 
cases, since the reheated engine has already fully 
exploited the reduction of wetness. 

It is often asked how an engine with a superheated 
exhaust can be more economical than an engine with 
a wet exhaust, since the former is obviously rejecting 
more heat to the condenser than is the latter. The 
reply is that per pound of steam the reheated engine 
certainly rejects more heat, but that, fortunately, it is 
using very much less weight of steam per indicated 





horse-power. The three types of engine previously 
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dealt with will, in comparable cases, have heat rejections the ideal practical steam engine should have the| Both high-pressure and medium-pressure cylinders 


as given in Table I, on the previous page. 

Thus, although the heat content per pound of the 
reheated engine exhaust is some 10 per cent. greater 
than that of the saturated engine, yet the quantity of 
heat per indicated horse-power rejected to the con- 
denser is some 32 per cent. less. 

The reason for the difference between theoretical and 
practical effects of superheat on engine thermal effi- 





cylinder contents in a state of stratification rather than 
| in a state of turbulence; that is, the particles of steam 
adjacent to the walls should remain there and insulate 
|the main body from taking part in the wall heat 
}exchange. Although the phenomena of cylinder swirl 
and turbulence has been fully explored and applied 
to the Diesel engine, the converse requirement of 
stratification for the steam engine does not seem to 












ciency is that theory makes no allowance for the 
deleterious effect of steam wetness on cylinder effi- 
ciency. Wetness is thought to act against efficiency in 
several ways, of which the following are perhaps the 
most important. Possibly, the most serious loss is 
that due to the cylinder walls receiving heat from the 
steam during the admission stroke, and rejecting it 
to the exhaust steam during the exhaust stroke. Such 
heat may be looked upon as having by-passed the 
cylinder, and taken no part in the work done therein. 
Saturated steam assists this by-passing to a greater 
extent than does superheated steam, because of its 
greater efficiency as a heat-transferring medium, due 
firstly to its greater conductivity, and secondly to its 
receiving heat as latent heat, that is, at constant 
temperature. Superheated steam, on the other hand, 
receives and rejects heat as sensible heat, that is, with 


a change in temperature, whic) change at once reduces | 


the temperature gradient and che heat transfer. Also, 
and particularly in “ wet ” engines, that is, engines in 
which water accumulates to, as it were, a ‘ dynamic 
saturation’ point, the effect of the water being 
thrown about will increase the heat exchange. 

A further point, and one which some authorities put 
foremost, is that in all steam engines there is, under 
working conditions, a considerable leakage of steam 
past pistons and valves, and it has been experimentally 
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are fitted with steam and exhaust double-heat poppet 
valves of the type shown in Figs. 6 and 7. Such valves. 
which have been fitted by the author’s company to the 
high-pressure cylinders of about one hundred ships during 
the past eight vears, have the advantage of not requiring 
internal lubrication ; of permitting separate steam and 
exhaust passages with reduced heat loss in this highly 
turbulent region; and, particularly over long periods 
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have been explored, and 
may well prove to be a 
fruitful field. 





Figs. 3 and 4 are 
front and back views of 
a typical reheated three- 
crank triple-expansion 
engine, the particular 
example having a high- 
pressure cylinder 23} in. 























|in diameter, an inter- 





mediate cylinder 38 in. 
in diameter, and a low- 
pressure cylinder 66 in. 
in diameter, with a , 
common stroke of 45 in. The service power 1s 
1,800 indicated horse-power at 65 r.p.m., and the trial 
power 2,200 indicated horse-power at 70 r.p.m. The 
low-pressure cylinder is placed centrally, with the 
high-pressure forward, and the medium-pressure aft 
of it, this arrangement, besides suiting the general 
lay-out, giving full accessibility to the high-pressure and 
medium-pressure p»ppet valve gear. It also shortens 
the engine, and gives a symmetrical thermal expansion 
| of cylinders from the centre of length, since the high- 
pressure and medium-pressure cylinders are at approx- 
| mately equal temperatures. A very good balance can 








proved that the leakage with superheated steam is | also be obtained as the heavier low-pressure line is 
only a fraction of that with “ wet ” steam. However, | central with the lighter lines to each side, and in a 
it will be noted that the use of superheated steam acts | triple-expansion engine the natural weight of the 
favourably in respect of all the above effects, and that | high-pressure plus medium-pressure lines just about 
a superheated condition during the exhaust stroke of | equals that of the low-pressure line, while the manceuv- 
the low-pressure cylinder is as important as in any | ring qualities are certainly not inferior to those of the 
other stroke. It also follows from the foregoing that ' more usual cylinder arrangement. 
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of a negligible leakage. The low-pressure cylinder is 
fitted with a balanced double-ported slide valve, it being 
considered that, in this case, where it is difficult to 
arrange for the necessary flow area with poppet valves. 
the reduced resistance compensates for any thermal 
deficiency. All valves are driven by the usual 
Stephenson link motion; in the case of the high - 
pressure and medium-pressure cylinders, the short- 
comings of this valve gear in the linked-up positions 
being, to a large extent, counteracted by the use of 
separate exhaust and steam cams of suitable contour. 

All pistons are fitted with special restricted rings of 
a type suitable for the steam conditions. The medium- 
pressure cylinder and its fittings is a reproduction of 
the high-pressure cylinder in all respects, including a 
liner of Lanz Perlit iron of a grade suitable for the 
conditions. Owing to the complete absence of water 
throughout the engine, the internal lubrication has 
special requirements, and is effected on the principle 
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of supplying oil to a number of strategic points, each 
point being fed by a separate mechanical oil-pump unit. 
In the engine illustrated, when developing 1,600 indi- 
cated horse-power, the consumption of internal cylinder 
oil amounts to no more than 0-8 pints per day, with 
perfect lubrication of all parts. 

The reheater is mounted on the port side of the cylin- 
ders, and is shown in section in Fig. 9. Steam at 
220 Ib. per square inch pressure and 750 deg. F. passes 





through the U-tubes, and leaves the reheater at about 
600 deg. F. ; the heat given up by this steam is received 
by the high-pressure exhaust steam, which passes in a 
suitable manner round the outside of the U-tubes at 
about 70 lb. per square inch pressure, and is raised in 
temperature from about 425 deg. F. to about 575 deg. F. 
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per square inch and a temperature of about 750 deg. F. 
The type of superheater adopted has been the subject 
of much research. Fig. 10 shows a section through a 
typical boiler of 15 ft. 6 in. diameter, and 12 ft. length, 
and Fig. 11 is a view of the back of the same boiler. 
The design is of normal modern practice, except that 
the combustion chambers are deeper than usual, about 
4 ft. depth being necessary to accommodate the super- 
heaters, and to give access to the back tube plates without 











superheated to about 750 deg. F.; the total heat 
received by the feed to the boiler being apportioned 
as follows :—To feed heating, 8 per cent. ; to evapora- 
ting, 74 per cent. ; to paper Seeras- 18 per cent. The 
provision in the boiler for the transfer of the large 
a va of heat to superheating renders the super- 

t temperature rather susceptible to operating condi- 
tions, and in particular to the quantity of steam 
passing through the superheater. Fig. 12 illustrates 
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disturbing the super- 
heater. The smoke tubes 
are 2} in. in outside 
diameter, and fitted with 
retarders, and are kept clear of ash by means of the front- 
end return-fiow blower shown, which simultaneously 
blows both tubes and superheater. In some cases, a back- 
end blower is fitted, having its nozzle projecting through 
the superheater, and also blowing superheater and smoke 
tubes simultaneously. The superheater elements con- 








Loaded. Ballast. 
| ” a re 
| Lancaster Lowther. Lancaster. Lowther. 
Ship. 
Barry to River “ , Liverpool to Tyne to 
Plate to Liverpool. | Barry to Port Said. Caton. | pares Aires. 
| 
Mean draught es oe we 4 24 ft. 7§ in. | 24 ft. 8} in. 12 ft. 3} in. 12 ft. 1 in. 
Mean displacement, tons -” eit 12,644 12, 5,7 5,600 
Distance, nautical miles - 12,176 3,059 4,671 | 6,420 
Mean speed, knots , 10-07 10-33 10-59 | 10-65 
Mean r.p.m. for voyage 60-33 61-5 63-14 63-5 
Mean slip, percent. .. se 6-05 5-4 5-59 5-6 
Mean indicated horse-power .. mil 1,468 1,500 _ | 1,204 
Coal per day (all p' s, including | ! 
evaporating all make-up feed), tons | 16-14 16-04 15-97 | 14-05 
Coal per indicated horse-power per 
hour .. - ee - - 1-025 | 1-00 1-089 
Admiralty coefficient .. 379 400 -- 316 
Coal coefficient . . 6 | 34,375 37,350 23,840 27,109 
Quality ot coal .. Welsh mixed Welsh mixed Yorkshire North Country 
50 per cent. large, 50 per cent. large, 
| 50 per cent. small 50 per cent. small 
Gross calorific value as fired, B.Th.U’s | 
per pound... - on oe About 13,900 About 13,950 — About 13,550 
Description of weather | Outward :— Light to Moderate to Moderate 
Fine to moderate, moderate rough 
with some days | 
| heavy seas with 
fresh to moder- 
| ate gale. | 
| Homeward :— 
| 


Fine to moderate. | 
Seven days rough | 
head sea and 
moderate gale. 








The reheater is of all-steel construction; the U-type 
tube was adopted on account of the freedom such tubes 
have for expansion under the rapid temperature 
changes when manceuvring; it will also be noted 
that both sides of the reheater are self-draining. The 
factors affecting heat-flow are so arranged that a heat 
transfer of about 5,000 B.Th.U’s per square foot per 
hour is attained with a negligible loss of pressure. In 
other respects the engine follows usual up-to-date 
practice, and calls for no special comment. 

The boilers are of the Scotch cylindrical type, and 
are required to generate steam at a pressure of 220 Ib. 


sist of simple flattened coils, and are connected through 
hollow stays to the headers on the boiler back, all 
elements being interchangeable and_self-draining. 
Special heat-resisting steels are extensively used in the 
superheater, the research on which has included 
breakdown tests at 800 Ib. per square inch pressure, 
and 1,500 deg. F. temperature. 

In connection with marine boilers generating steam 
with high superheat, there are one or two points to 
which attention might be drawn. Such boilers as are 
at present under consideration will normally have a 
feed temperature of about 300 deg. F., and steam 
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the effect of feed temperature and feed quantity on 
superheat, it being assumed that combustion conditions 
remain constant at the rate for full power. In this 
diagram, normal feed quantity means the quantity 
required to keep constant water-level in the boiler ; 
departures from normal feed quantity can, of course, 
only be of temporary duration as the water-level will 
tend to rise or fall depending on whether the feed 
quantity is in excess of or less than normal. It will be 
seen that a combination of cold feed and excess feed 
quantity can lead to high steam temperatures, condi- 
tions likely to occur when manceuvring, although, 














Tasie III. 
—_ A. | B. | ( | D 
| | 
| 
Ship’s speed, knots } 8-7 10-12 10-76 11-39 
RK volution: perm'n. .. 62 58 62-5 66-5 
‘Apparent slip, per cent. | 6-5 2-0 6-6 3-6 
Mean indicated horse- 
power .. ee e+] 903 1,220 1,510 | 1,790 
Boiler steam pressure, Ib. } 
per square inch --| 220 218 | 218 | 216 
Condenser vacuum, Hg. | } 
in. os és eo] 27°56 27-5 27-5 27-3 
Steam temperature at | 
boilers, deg. F. ost 650 705 730 | 750 
Steam temperature at | 
engine stop valve,| | 
se os ask ae 590 620 | 435 
Steam temperature at | | 
medium-pressure chest, 
deg. F. .. a ..| 470 514 530 560 
Steam temperature at 
low - pressure chest, 
deg F. .. os oe 230 275 286 338 
Feed temperature at filter 
tank, deg. F. .. ool 124 123 122 125 
Feed temperature after 
primary heater, deg. F. 189 182 180 182 
Feed temperature after 
secondary heater,deg.F.| 254 262 260 258 
Air temperature at fur- | 
naces, deg. F. .. ss - 205 216 216 
Gas temperature at funnel 
» GRE, Fs, \ ioe | 350 410 410 465 
Coal per day for all pur- : 
poses, tons es --| 94 13-3 17-5 19°6 
Coal per indicated horse- | | 
power per hour, Ib. 0-97 1-01 1-08 | 1-02 


once the effects are appreciated, they are easily safe- 
guarded against by maintaining the temperature and 
equality of feed. The curves assume that combustion 
remains constant at full power, whereas in practice 
the fan engine, or such other mechanism as governs 
the rate of combustion, is controlled adjacent to the 
main engine controls, so that steam demand and 
combustion rate can be approximately mutually 
regulated. 

In a typical machinery arrangement for a 9,000-ton 
deadweight, 10-11 knot voyage cargo vessel, the main 
engine and boilers are as already described. An 
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auxiliary boiler is installed, generating saturated steam 
at the same pressure as the main boilers, viz., 220 lb. 
per square inch, and being 12 ft. 6 in. diameter by 
11 ft. 6 in. long, with 1,588 sq. ft. heating surface. 
In addition to its normal uses, the auxiliary boiler 
can be used for raising steam in the main boilers, the 
method adopted being the circulation of the water 
content of the main boilers through the secondary 
feed heater, the latter being supplied with live steam 
from the auxiliary boiler. The pipe arrangement is 
such that the auxiliary steam can also be circulated 
through the superheaters in the main boilers when 
fires are first lit in the latter. It is also necessary, to 
avoid overheating of the superheater, for all steam 
generated in a main boiler to pass through the super- 
heater; this requirement involves the fitting of a 
de-superheater for use when mancuvring, when a main 
boiler is in use for auxiliary purposes, or when running- 
in a new engine, &c.; the de-superheater, however, 
is not in use when the machinery is “ full away” at 
sea. The de-superheater fitted is either of the injection 
type in which hed-autes is injected into the steam in 
a special chamber, the quantity of feed injected being 
controlled by a thermostat in the steam outlet from 
the de-superheater, or, alternatively, it may be of the 
surface type, in which the steam or a portion thereof 
is passed through a coil submerged in the boiler water. 
The following auxiliary machinery works on superheated 
steam (600 deg. F. at sea), viz., one centrifugal main 
circulating pump, one forced draught fan, one 16-kW 
dynamo, one ballast pump, one general service pump, 
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hull and machinery contribute to the above ship 
rformance, and that the ships were built by Messrs. 
ir James Laing and Sons, Sunderland, to lines 
developed during much tank research. 

The data given in Table III were obtained during 
1937 in the 8.S. Lancaster Castle of 9,280 tons dead- 
weight capacity, owners Messrs. James Chambers and 
Company, Liverpool. The machinery is exactly as 


already described, and the coal burnt was Welsh | ing 


mixed with 50 per cent. large, 50 per cent. small, 
gross calorific value as fired about 13,900 B.Th.U’s per 
pound. The machinery was run at various powers from 
full power down to half power, and all the data obtained 
over trials each of 24 hours’ duration. The ship’s 
speed was obtained by observation, the ship being 
fully loaded with a displacement of 12,600 tons to 
12,700 tons. 








THERMOSTATIC RADIATOR VALVE. 


ALTHOUGH it is usual in large modern central- 
heating systems employing radiators supplied with 
hot water or low-pressure steam to provide some form 
of thermostatic control, the control, in most cases, is 
merely applied to the boiler to govern the maximum 
temperature or pressure of the fluid circulated. A 
room thermostat may also be installed in a key position 
to control the circulation, but as this control is de- 
pendent only upon the temperature at the key position 
it by no means follows that an equable temperature 
will be maintained in other parts of the building where 





one harbour feed pump, two main feed pumps. Feed 
heating is carried out in two stages; the first stage 
uses auxiliary exhaust, and the second stage using | 
steam bled from the high-pressure exhaust of the main | 
engine. 
The following data were obtained in December, 1937, 

from the 8.8. Canakrian, owned by Messrs. United Africa | 
Company, Limited, of London, the installation being 

such as has been described, except that the boilers | 
are oil-fired, and 16 ft. 1 in. in diameter by 12 ft. 4} in. | 
length, and the main engine is of the same size, but 

modified to develop 2,200 indicated horse-power in | 
service at about 85 r.p.m. Fuel and feed-water were | 
both measured in tanks, which were calibrated before- | 
hand, as also were the indicator springs, thermometers, 

&c. The torsiometer was of the Siemens- Ford electrical | 
type, and was fitted immediately abaft the Michel | 
thrust back. The shaft to which the torsiometer was | 
fitted had previously been calibrated in the works, | 
giving a torsional modulus of 11-81 million pounds 

per square inch. 

The following results were obtained over a four-hour 

period, the machinery having been running steadily for | 
some hours previously : 


Revolutions per minute 84-5 
Indicated horse-power 2,210 | 
Shaft horse-power 2,096 | 
Mechanical efficiency, per cent. 94-8 
Mechanical indicated power to low-pressure 

piston, lb. per square inch . oes eee 34-7 
Boiler steam pressure, |b. per square inch ... 225 | 
Engine stop-valve pressure, lb. per square 

inch ... oe te , , 209 
Condenser vacuum, in. meroury 26 
Barometer, in. mercury 29-13 
Superheater outlets, deg. F. 762 
Reheater inlet, deg. F. 747 
Engine stop-valve, deg. F. 632 
High-pressure exhaust, deg. F. 466 
Medium-pressure chest, deg. F. 597 
Low-pressure chest, deg. F. 334 
Feed at filter, deg. F. . , 125 
Feed after primary heater, deg. F. 183 
Feed after secondary heater, deg. F. 279 
Air at furnaces, deg. F. 237 
Gases after air heater, deg. F. 380 
Fuel oil : 

Specific gravity at deg. F. . 0-967 

Gross calorific value, B.Th.U's per pound 18,398 

Viscosity, Redwood at 100 deg. F., seconds 3,000 


Oil burnt per hour for all purposes, |b. per hour 1,768-3 
Water consumption for all purposes, Ib. per 


hour : , , : 22,670 
Water consumption for auxiliaries, Ib. per 

hour : eee ove : eee -. 1,980 
Water consumption for man engine and 

bleeding, Ib. per hour one bed --. 20,690 
Boiler efficiency (to gross calorific value), per 

cent. , . , eee : 80-75 
Pound oil per indicated horse-power per hour, 

all purposes ove _ 00s -» 0-800 
Pound oil per shaft horse-power per hour, 

all purposes . eee age , 0-844 


The overall ship performances of the sister vessels, 
8.8. Lancaster Castle and Lowther Castle during loaded 
and ballast voyages are given in Table II. 

The performance of the Lancaster Castle on the 
Barry-River Plate-Liverpool voyage is thought to be 
the most economical yet achieved by any coal-burning | 


neral cargo vessel on a long round voyage; it is, | 





the heat requirements may be quite different. A 
compromise may be reached by dividing a large instal- 
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lation into a number of zones, each having its own 
thermostatic switch and control valve, but for a 
complete solution it would be necessary to provide 
individual thermostatic control for each room. The 
cost of this, however, would be prohibitive in most 


(635s) 


| eases, if the individual room controls each involved 


the use of a thermostat and a magnetic or motor- 
operated valve. 

We illustrate in Figs. 1 and above, a thermo- 
static radiator valve which has recently been placed 
on the market by Messrs. The British Thermostat 
Company, Limited, Teddington Works, Sunbury-on- 
Thames, Middlesex, and is claimed to provide a simple, 
reliable and relatively inex ive solution to the 
problem outlined above. This valve automatically 
regulates the flow through a radiator so as to maintain 
the room temperature practically constant at any 
desired value between 55 deg. and 85 deg. F. It will 
be seen from the longitudinal section, Fig. 1, that the 
valve spindle is directly connected at each end to a 
flexible metallic bellows. The upper bellows serves 
as a packingless seal and also to balance the fluid 
pressure on the disc, while the lower bellows is con- 
nected by fine-bore tubing to a bulb charged with a 
volatile liquid. The bulb is installed in a position 
where it is exposed to the mean room temperature, a 
suitable position being in the ascending air stream 
below the radiator. It will be clear that, as the air 
temperature rises, the vapour pressure in the bulb will 
increase, causing the bellows to expand and reduce the 


” 


~: 


| valve opening, while if the temperature falls the valve 


opening will be increased by the contraction of the 
bellows. 

The valve can be shut off if the radiator is not re- 
quired by means of a Bakelite handwheel at the top 
and an important feature of the design is that the 
temperature setting is not altered by this operation. 
The adjustment is effected by turning a screw in the 
centre of the handwheel, as shown in Fig. 1 and also 
in the plan of the handwheel, Fig. 2, the effect of 
turning the screw being to raise or lower a nut and 
thns vary the pressure applied to the valve spindle 





this clear. It will also be noticed that a thin sheet- 
metal scale trap is fitted round the lower end of the 
valve spindle to exclude scale or dirt from the chamber 
in which the thermostatic bellows is housed. Another 
point which should be mentioned is that, if necessary, 
the temperature-sensitive element can be removed or 
replaced, by simply unscrewing the bottom cap, with- 
out shutting down the installation and without allow- 
ing any water or steam to escape. The valve is 
described by the makers as type BZ and is made in 
one size only, the connections being normally screwed 
with a stan }-in. taper gas thread. Certain other 
screw connections can, however, be provided if re- 
quired. 








CUTTING TOOLS RESEARCH : 
CARBIDE TOOLS.* 


Tue recent development of the cemented carbides 
has been fairly rapid, but although tungsten carbide 
has been known for over forty years, cemented tungsten- 
carbide tools were not introduced on a commercial 
basis in Europe until about 1926, and some time later 
in the United States. The compound, tungsten carbide. 
was first obtained by Moissan, but although extremely 
hard, it was porous and exceedingly brittle and excited 
little interest. The scarcity of diamonds for drawing 
dies in Germany during the war led Heinrich Baum- 
hauer to introduce molten iron into the pores of the 
cast tungsten carbide to form a substitute. Later, 
Schroter, Strauss, and others found that cobalt added 
strength and toughness and they evolved a method 
of manufacture in which a mixture of powdered cobalt 
and tungsten carbide was pressed into a briquette 
and then exposed to a high temperature in a reducing 
atmosphere. Dies of this product were found to be 
equal to those made of diamonds, so that it was a 
natural step to substitute it for the diamond tools 
which had been used for the machining of certain 
classes of non-ferrous materials, such as bakelite. The 
success of this application of the new material aroused 
the interest of other companies which secured rights 
to manufacture it and to develop it still farther. 
To-day, the term cemented carbide includes all those 
various materials which are made by compressing 
together the powders of cobalt, and the carbides of 
tungsten, tantalum, titanium, &c., and sintering the 
| product in a reducing atmosphere at a carefully 
controlled temperature below the melting points of the 
carbides. In certain hard metal alloys more than one 
carbide is used. In such cases there are two possi- 
bilities. An ordinary mechanical mixture of the carbides 
with the auxiliary metal can be used, or a solid solution 
of the two carbides together with the auxiliary metal. 
Some of these carbides are soluble in each other in wide 
proportions at temperatures approaching their melting 
points; and even at much lower temperatures, say, 
2,000 deg. C., the solubilities are quite high, e.g., 
molybdenum carbide is soluble in titanium carbide up 
to 50 per cent. by weight at 1,700 deg. C. Solid solutions 
may have properties very different from those of 
their constituent carbides and in certain cases these 
solutions are used instead of the ordinary mixture. 

The carbides go under various trade names, such as 
“ Ardoloy,” “ Cutanit ” and ‘‘ Wimet ” in this country ; 
“ Carboloy,” “ Firthite,” and “* Ramet” in America ; 
and “ Widia ” in Germany. Since production is largely 
covered by proprietary processes, full details of their 
manufacture cannot be obtained, although some general 
information is available. Tungsten, itself one of the 
hardest of the ductile elements, is capable of forming 
two carbides of different melting points and density.+ 
The tungsten must be of a high degree of purity. The 
Carboloy Company of America, for example, reduces 
tungsten from its ore in their own works and manu- 
factures the hydrogen used in the reducing furnaces. 
great care being taken to ensure the purity of the gas. 
The tungsten, mixed with carbon, is heated to produce 
the compound tungsten carbide, this being reduced in 
a ball mill to a fine flour having « grain size of about 
0-0001 in. Powdered cobalt is introduced into the 
tungsten carbide and thoroughly mixed in the mill. 
During this milling process the tungsten carbide 
particles become coated with cobalt, which acts as a 
binder, has a high melting point and does not form a 
carbide, and thereby weaken the tungsten carbide, by 
robbing it of carbon. 

After passing through fine screens the powder is 
placed in moulds and highly compressed. The resultant 
carbide blocks are very easily damaged, but their 
cohesive strength is increased by heating them slowly 
to a temperature of 700 deg. to 1,000 deg. C. in a 
hydrogen atmosphere in an electric furnace, when the 
oxide films developed during handling and compacting 
are reduced and the resulting newly-formed metal 
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* Report of the Sub-Committee on Carbide Tools 
| presented to The Institution of Mechanical Engineers. 
on Friday, April 8, 1938 ; abridged. 
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surfaces of the cobalt coatings of the carbide particles 
become lightly bonded together. The material has 
now the consistency of graphite or chalk and it may 
be sawn, turned, filed, or ground to any desired shape. 
The bits then pass through a final sintering at a 
temperature of about 1,400 deg. to 1,500 deg. C. 
This process may be prolonged for several hours, the 
length of time varying with the size and composition 
of the pieces, but it must be very closely controlled and 
carefully carried out to prevent distortion, decarburi- 
sation, the formation of cracks, or other defects. It is 
probable that at least some of the binder liquefies 
during the operation and a considerable shrinkage, 
about 15 per cent., occurs in all linear dimensions, 
that is, about 40 per cent. by volume. The sintering 
takes place in a hydrogen atmosphere, usually in the 
presence of carbon. The hydrogen prevents the 
oxidation of the tungsten carbide and cobalt, while 
the carbon prevents decarburisation of the tungsten 
carbide by the hydrogen. The resultant product 
consists of hard tungsten carbide particles contained 
in a cemented matrix of cobalt. 

With cemented tungsten-carbide tools there is a 
tendency, when cutting steel, for small particles of the 


cuttings to build up on the tip, and when these are 


Fig.t. 
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in manufacture. Molybdenum-titanium carbides, which 
have a specific gravity of only 6-5, are stated to be 
relatively good conductors and resist oxidation up 
to 900 deg. C., so that cutting may be continued wit 
the tip at a bright red head. It is claimed that the 
power consumption when cutting with this material is 
low and that the tool remains comparatively cool 
when sponte © high speeds. 

Various preliminary tests have been suggested to 
determine the suitability of a carbide tip for general 
and specific purposes. It is customary to ascertain the 
hardness and the breaking strength and to examine 
the grain size and porosity, all of which are of assistance 
in assessing the cutting capabilities of the cemented 
carbides. Hardness tests may conveniently be carried 
out by means of the Rockwell tester. According to 
Becker, a cemented carbide* suitable for grey cast- 
iron should have a Rockwell hardness of not less than 
88 on the A scale, or 75 C. The fracture presented by 
a cemented carbide should be finely crystalline wit 
a satin-like appearance. Big glittering crystals are 
generally associated with a low performance. A 
fracture with a ringed or banded structure indicates 
faulty sintering through the decarburizing of the 


is sloped or when two tips are to be brazed to the shank, 
it is more convenient to bind the tip to the shank with 
soft iron or nickel-chromium wire after the cleaning 
process and before any heating takes place. Borax 
is placed over the joint between tip and shank and the 
tool heated to about 800 deg. C. More borax is added 
as the flux softens, and when the temperature of 
1,100 deg. C. is reached, copper and borax are placed 
over the joint. The procedure is then similar to that 
described above. If the operation has been satis- 
factorily carried through, the bond should be clearly 
visible all round the joint after grinding. 

Messrs. J and Sons, of Johnstone, claim to 
have reduced tool failure due to faulty mounting to 
less than } per cent. by the following method. Pieces 
of sheet copper are cut to the same shape as those 
surfaces of the tip which are to be in contact with the 
tool shank. As shown in Fig. 1, the copper is placed 
below the sole of the tip at C D and between the sides 
of the tip and the tool at AB, The shaped tool 
shank is then inserted in an electric butt-welding 
machine adapted for this purpose. The operator has 
both hands free for the tipping operation. The tool 
shank is placed in position in one clamp and brought 


METHOD OF BRAZING CARBIDE TIPS 








outer layer. 


Fig.2. 























A good cemented-carbide tip must, after 





into contact with a copper electrode placed in the 


DESIGNS OF TIPS 
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\ grinding and lapping, be} other clamp of the machine. The electric circuit 
\ capable of receiving a smooth | is closed by the operator pressing a foot lever, and the 
(ess0.a) erm ram cutting edge free from serra- | heat generated between tool shank and electrode 


pushed off by other particles a few grains of the tip 
may be carried with them. The pressure and abrasive 
action of the shaving produce a groove in the tip, 
just behind the cutting edge, where the heel of the 
shaving bears on it and this groove grows as cutting 
proceeds, until it reaches the cutting edge, when the 
tool fails. The addition of tantalum and of titanium 
arrests the formation of the chip cavity, although their 
inclusion makes the brazing of the tip to the steel 
shank somewhat more difficult. Manufacturers of 
ted tungsten-carbide compounds now produce 
several different grades, each suited to a particular 
class of work. Thus Ardoloy, made by Messrs. The 
British Thomson-Houston Company, Limited, of 
Rugby, is made in seven grades. Wimet, which 
has been manufactured in this country since 1931, is 
made in six grades ; of these, Wimet X and XX grades 
offer much greater resistance to the cratering of the 
tip when cutting steel. 

The substitution of nickel for cobalt as a carbide- 
cementing matrix, or bonding agent, has also been 
made. An example of this type of carbide is the 
American product Ramet, which contains tantalum 
carbide in a nickel matrix. It is claimed that Ramet 
has a hardness up to 92 on the Rockwell C scale. 
Another important carbide of more recent origin is 
made under the name of Cutanit, by Messrs. Metro- 
politan-Vickers Electrical Company, Limited, of 
Manchester, and contains carbides of molybdenum, 
titanium, and tungsten with a cobalt bond. It is 
claimed that Cutanit gives a very bright finish to 
the work. With suitable speeds and cuts the finish 
of the work is so good as to render subsequent 
grinding unnecessary. 

These carbides can only be satisfactorily ground with 
special wheels. Tungsten carbide with a 6 per cent. 
cobalt bond will scratch a sapphire, which is inferior 
in hardness only to the diamond. The Brinell hardness 
number varies with the grade and has been given as 
from 1,400 to 2,000,* as compared with about 800 for 
high-speed steel. Its Rockwell hardness on the C 
scale is from 86 to 90 and over in certain grades. It 
has a specific gravity of 14-5 to 15 and its compressive 
strength, in the region of 500,000 Ib. per square inch, 
is more than that of any other known material, Ite 
coefficient of expansion is exceedingly small, being 
about one-half that of Invar steel. The electrical 
conductivity of cemented carbide is low and it is 
practically non-magnetic. As determined by a trans- 
verse rupture test, its tensile strength is little more 
than half that of high-speed steel, but this value is 
largely dependent on the cobalt content and treatment 





tions. 


(about three times) is of value in allowing the porosity 
to be examined. If the carbide is very porous it 
may be concluded that it will not be suitable for the 
machining of grey cast-iron, copper, brass, and the 
light metals. 
The low tensile strength and the high cost of the 
cemented carbides indicate their use in the form of a 
tip to a steel shank, which should be of good-quality 
steel containing about 0-5 per cent. carbon and with 
a tensile strength of about 50 tons per square inch. 
A recess is milled in the shank to give an accurate 
seat and op to the tip, and the corners adjoining 
the back and seat are slightly rounded. For the first 
grinding, after tipping, the shank should project 
slightly beyond the edge of the tip. This permits of 
the least amount of grinding in finishing the tool and 
reduces the risk of the formation of hair cracks in the 
tip, which has to be securely attached to, and amply 
supported by, the shank in order to resist the forces 
encountered in metal cutting. The tip should there- 
fore bear against the back of the recess and so obtain 
support in a direction in which the shaving crosses the 
tool (see Fig. 1). Tests have been made to secure the 
tip by mechanical means and also by welding, but the 
greatly differing expansion rates of tip and shank 
caused stresses in the former which led to failure. 
An electric furnace with a hydrogen atmosphere or a 
gas muffle furnace with an excess of gas to prevent 
oxidation is commonly used for the brazing process. 
Manufacturers usually give specific instructions, but 
the following is a general description. Shank and 
top are washed in carbon tetrachloride, benzene, or 
hot sodium hydroxide solution, to remove dirt and 
grease. The p ae is first heated to about 800 deg. C., 
and the seating cleaned with a wire brush and sprinkled 
with borax or other flux. The shank is returned to the 
furnace and heated to about 1,100 deg. C., when it is 
in brushed and sprinkled with borax, and the tip 
eed in position. Small strips of thin pure cop 
are placed on the tip with added borax. The assembly 
is returned to the furnace, and held therein until the 
copper melts and follows the borax under the tip. 
The tool is then withdrawn and the tip pressed Re 
into position with a heated rod or fo . After the 
copper has solidified, the tipped end is buried in pow- 
dered charcoal or cooled slowly in a chamber with a 
hydrogen atmosphere. The cushion of copper 
relieves the stresses due to change of temperature and 
different rates of expansion of the tip and shank. 
In some cases a thin clean strip of Invar steel is 
inserted between the tip and shank. When the seating 





The appearance of 
the lapped edge or face under low-power magnification 


spreads to the tip and shank. Borax is used as a 
flux and heating is continued until the copper is seen 
to run. At this stage the operator presses the tip 
in the directions indicated by the arrow in Fig. 1. 
Very little experience has apparently been obtained 
in brazing carbide tips by means of the oxy-acetylene 
flame. Ramet tips should be nickel-plated before 
brazing to the donk, otherwise there may be difficulty 
in getting the brazing metal to “wet” the bit. A 
method developed by the Ramet Corporation of 
America* consists of brazing an insert of pure molyb- 
denum between the shank and the tip, which absorbs 
the strains set up during cooling and thereby prevents 
the formation of cracks in the tip. In small tools, the 
shank is sometimes made of solid molybdenum. 

The grinding of cemented carbide tools is best carried 
out on machines and wheels specially designed for the 
purpose. A free-cutting wheel is required, and frequent 
wheel dressing is advisable. The grinding and finishing 
of these tools require the greatest care, and although 
they take a longer time to prepare than do steel tools, 
the life between grindings is much greater. As it is 
vital that the edge be free of any raggedness, specially 
designed grinding machines with two or more wheels of 
different grades have been put on the market. 

Grinding should be done on the face of the wheel, 
not the periphery, and only moderate pressures should 
be used. Undue force results in rapid wheel wear 
with the possible cracking and chipping of the cutting 
edge of the tool. When hand grinding on pedestal- 
type grinders, the use of rest and angle fixtures is 
recommended. The tool should be ground so that 
the points of the wheel travel from the tip to the 
body of the tool, the front and side faces — ground 
first and lastly the top. The manufacturers of Cutanit 
advise dry grinding, and at a speed not exceeding 
5,000 ft. per minute. Careless grinding may cause 
excessive local heating in the tip with unequal expan- 
sion. This can give rise to fine cracks which cannot 
be detected by the naked eye. It may be advisable, 
when grinding such tools, to warm up slowly the whole 
of the end of the tool, prior to grin Other authori- 
ties, on the other hand, including the manufacturers 
of Ardoloy, Wimet, and Carboloy, advise wet grind- 
ing, but intermittent or insufficeint supply is worse 
than none at all. Tools hot from grinding or working 
should not be quenched suddenly in water. Peripheral 
speeds of from 4,000 ft. to 6,000 ft. per minute are 
usual for wet grinding. 

For rough machining of iron and steel a normal 
finish-grinding with a suitable wheel will suffice. For 
finishing cuts or when machining copper, brass, light 
metals, insulating materials, fibre, &c., lapping or 
burnishing of the tip with a specially bonded wheel, 








* J. H. Garnett and E. W. Field. Proceedings Institute 
of Production Engineering, vol. xii, page 224, 1932-3. 





* Karl Becker, 1935. Kartmetallwerkzeuge, Verlag 
Chemie, Berlin. 





* American Machinist, vol. |xxv, page 758 (1931). 
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after finish grinding, is desirable. The lapping process 
may be carried out on the sides of discs made of cast- 
iron, aluminium, or co charged with silicon 
carbide, boron carbide, or diamond dust held in a 
paste of paraffin, water, oil, or . A quick means 
of lapping is claimed to be obtained by the use of 
Spedia lapping wheels which have been developed 
by Messrs. A. C. Wickman, Limited, of Coventry. 
These are Bakelite bonded wheels impregnated with 
diamond dust; « good quality of thin oil should be 
used with them when lapping. Spedia is also supplied 
in the form of hand laps to enable the operator to 
touch up the cutting edge of the tool without disturbing 
the setting of the latter in the machine. 

All workmen using these tools should be provided 


with a small India stone or a silicon carbide or diamond | 


impregnated hand lap and encouraged to touch up the 
tip at frequent intervals in order to preserve the cutting 
pe and to remove any particles adhering to the tip. 
The importance of this precautionary measure is 
universally stressed. If tools are allowed to operate 
for too long a period between grinds, the cost of grind- 
ing and danger of breakage are considerably increased. 
Some authorities state that when the wear or flat on 
the front face is approaching ,}, in. in length, or the 
flat on the top face is half this amount, or when undue 
cratering appears, the tool should be re-sharpened. 
It has been claimed for Cutanit that it is advantageous 
to remove the extremely keen cutting edge of the 
tip with a hand hone to improve the finish of the 
work and increase the life of the edge between grinding. 
Dr. Karl Becker (1935) also recommends the lapping 
on the cutting edge of a small inclined flat the breadth 
of which should be about 0-02 in., and the slope half 
that of the top rake. 

Tool angles depend on a variety of factors. For 
vemented-carbide tools, clearance angles should be just 
great enough to allow of a free cutting action. From 
4 deg. to 6 deg. is common for steel cutting, but larger 
values are generally used for soft metals; and for 
certain non-metallic substances, such as vulcanite, 
Bakelite, &c., the angle is usually about 12 deg. A large 
top rake gives an acute cutting angle and reduces the 
component forces acting on the tool. For the softer 
metals comparatively large rakes are used, but these 
eannot be employed when cutting steels, as the latter 
offer a greater resistance to penetration. In this case 
a larger cutting angle is required to enable the cutting 
edge to enter the work without being snipped or broken 
and to sustain the cut when the tool has entered. 
Brittle materials such as cast-iron, which leave the 
work in short, independent chips, and which are not 
appreciably work-hardened by the cutting operation, 
need smaller rakes. Little or no rake is used for hard 
brass, phosphor-bronze and similar metals. 

The top rake generally recommended by various 
makers and adopted by users for different materials is as 
follows :— 


Material. Top rake, 
deg. 
Mild steel (28 tons per sq. in.) 15 
(40 me - ) 10 
(50 8 


% % » ) 
Nickel-chromium and alloy steel (50 tons 
per square inch) ose Be ove 
Nickel-chromium and alloy steel (80 tons 
per square inch) ‘ 
Caat steel (60 tons) 
Manganese steel 
Soft cast iron 
Medium cast iron 
Hard cast iron (chilled) 
Vuleanite, Bakelite 
Copper, aluminium 


or 


— 
AAwat wat 


wr 


Some users distinguish between the top rake required 
for turning and that for planing, and consider that the 
top rake required for the latter should be substantially 
leas than for the former. For the planing of certain 
hard metals they recommend a negative top rake up 
to 5 deg. in order to prevent the tool from digging into 
the work and fracturing. Some users, again, adopt 
« standard shape of tip and obtain the appropriate 
top rake, for various metals, by milling the seat in the 
shank to the desired angle. 

It is good practice to adopt a tip of generous propor- 
tions. High cost is a temptation to use a small one 
which is easily broken. With a large tip the braze 
is further from the cutting edge and consequently 
cooler. The shank, too, should be considerably larger 
than that of a corresponding high-speed steel tool 
for several reasons. The tip, therefore, should have 
a broad base and be adequately supported by a shank 


ENGINEERING. 


entirely superseded by the straight-lipped tool having 
a plan angle of about 45 deg., that is, the angle between 
the cutting edge and the axis of the work. 

It has been shown* that when cutting steel at low 
speeds the frequency of shear of the shaving diminishes 
with an increase in the depth of cut and also with an 
increase in the feed or traverse, while the amplitude 
of the vertical force wave diminishes as the cutting 
speed increases ; but even at the high speeds associated 
with carbide tools it is doubtful whether this periodic 
variation of the force wave has been entirely eliminated. 
If it still persists, then with a straight-edged tool 
having a s corner, shear, with its attendant force 





| variation, will occur simultaneously over the whole 

breadth of the shaving. Should the frequency of the 
| force wave synchronise with the period of vibration of 
| the machine or work, severe chatter would be induced 
which would soon destroy the tool. In the case of the 
round-nosed tool, however, the thickness of the shaving 
varies over the entire length of the cutting edge ——_ 
and, since the period of shear at each point is different, 
the accompanying force variations will tend to neutralise 
each other. By rounding the corner of the straight- 
edged tool, conditions intermediate between the two 
outlined above are obtained with the additional 
advantage that the stress and the temperature at the 
corner of the tip are reduced. It would appear that the 
results of experiments by Judkins and Uecker, referred 
to later, support the above contention. 

There is a difference as to the best position of a 
lathe turning tool in relation to the centre of the work. 
Judkins and Ueckert maintain that the tool should 
always be on centre; while on the other hand the 
manufacturers of Cutanit prefer the front cutting 
edge of the tool to be ¥ in. below centre for work up 
to 4 in. diameter and 4 in. below centre for work of 
diameters in excess of 4 in. Messrs. Garnett and Fieldt 
state that when turning steel, the tool point should be 
slightly above the centre of the work and on the centre 
for boring work or when turning castings, bronze, 
brass, and other materials. All agree as to the 
importance of supporting the tool as close to the cutting 
edge as possible. The ordinary horizontal turning tool 
being a cantilever, is subject to deflexion under the 
action of the cutting forces, so that if the natural 
frequency of vibration of the tool coincides with that of 
the work or chip, damage may be done to the cutting 
|edge. Even with a very short overhang, it is possible 
that molecular vibration may be set up in the tool. 


(To be continued.) 








VILLAGE IRRIGATION IN CEYLON. 


Mvucu has been written of the beneficial irrigation 
work carried out in India, Mesopotamia and elsewhere, 
resulting in vastly extending their cultivated areas, 
and mostly on a rather grand scale; but a paper 
recently read before the Institution of Civil Engineers, 
Manchester and District Association, on ““ The Develop- 
ment of Village Irrigation Works in the North Central 
Province of Ceylon,” by Mr. A. F. Lambert, A.M.I.C.E., 
serves as a useful reminder of work, of more modest 
| dimensions, of a character usually escaping much 
| notice. 

Long before the Great War, when it became so 
familiar as the designation of the weapon used then 
for the first time, the word “ tank ” was in general use 
in the East to describe any large pool of fresh water, 
whether artificially or naturally enclosed. Many of 
these earth-dam reservoirs are of quite ancient origin, 
dating back, in the case of Ceylon, to the Sinhalese 
kingdom which flourished in the third century B.c. 
That they have been mainly restored, during the past 
fifty years, from the decayed condition into which they 
fell on the decline of the Sinhalese dynasty, is greatly 
to the credit of British engineers. 

The Sinhalese people have never been fond of 
arduous work, apart from the cultivation of their own 
lands, and but for the importation of Tamils from 
Southern India, very little tea and rubber would be 
grown in the island. Although some restoration work 
has been carried out by the natives themselves, this 
merely consisted of clearing away the jungle which 
had choked the reservoirs, repairing the bunds, and 
making good the breaches. No attempt was made to 
provide the spills so necessary to deal with heavy 
floods, such as are of regular occurrence in Ceylon, 
and the work upon which Mr. Lambert was engaged 
during his tour of service as Irrigation engineer in the 
North Central Province, consisted of investigation, 














at least one and a half times as deep as that of the 
high-speed steel tool which the carbide tool replaces. 
In designing the tool it is desirable to arrange that | 
the back of the tip is fully supported by the shoulder | 
on the shank. With this in view, a step is machined | 
on the shank to accommodate the tip, as shown in 
Fig. 1. 

It may be for this reason that the designs at A and 
©, shown in Fig. 2, are so prevalent. The round- 


designing and reconstruction, in order to ensure the 
efficient working of these village tanks and the utilisa- 
tion to the fullest extent of the irrigable land available. 


* DempsterSmith. 1911-12. Transactions Manchester 
Association of Engineers, page 133. 

+ American Machinist, Vol. |xxvii, pages 325 and 364 
(1933). 


t Proceedings Inst. Production Eng., 1932-3, vol. xii, 





nosed tool shown at B appears to have been almost 


page 224. 
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Co-operation was established by the Ceylon Govern- 
ment undertaking to carry out only such work as could 
not be dealt with by the villagers themselves, and this 
resulted in the tanks, with their bunds, being re- 
designed to provide masonry spills, channels, and 
training walls. The necessity, in designing, to pay full 
regard to anticipated floods will be appreciated when 
it is mentioned that, although the North Central 
Province of Ceylon has the comparatively low rainfall 
of 50 in. to 70 in. per annum, the bulk of this occurs 
during five months. Mr. Lambert only experienced 
one fall of 5 in. in 24 hours, but such falls are greatly 
exceeded in the southern part of the island, and a 
fall of over 30 in. in 24 hours was actually recorded 
within 50 miles of his district. The catchment areas 
of these small tanks were not recorded; they varied 
from one to 10 square miles, and by use of Dickens’s 
formula (Q = C M 3) the run-off in cusecs, Q, was 
calculated for the catchment area, M, in square miles. 
C is a constant varying from 645 for flat jungle country 
to 850 for hilly land and to 950 for cyclonic conditions. 
Observations, however, showed that excessive spill 
discharges for the last conditions were due largely to 
the effect of wind in banking water up against the 
tank spills; this effect is altogether independent of 
the catchment area and vitiates the accuracy of the 
Dickens formula, in general use, so far as the value of 
the constant C is concerned in its relation to cyclonic 
storms. 

The absorptive capacity of these tanks, of which 
there are sometimes 10 or more in one catchment 
area, was found to have an important effect upon 
design and allowance for this was made at the rate of 
1 cusec per ac. ft. of capacity between full-supply 
level and highest flood level for every tank in the 
catchment. This allowance was checked by applica- 
tion of the method described in the interim report of 
the Committee on Flood Discharge of the Institution 
of Civil Engineers. The curves plotted indicated that 
in cyclonic storms, which are often of long duration, 
the allowance for absorptive capacity is only justified 
in tanks whose full-supply areas are large compared 
with their catchments. 

There being, normally, two crops of paddy grown in 
the year, the duty for the wet season (Maha) was 
found to be 2 ac. ft. per acre, while that for the dry 
season (Yala) was as much as 8 ac. ft. per acre. The 
average duty for which tanks were designed was 
4 ac. ft. per acre of cultivation per annum. Under 
some tanks three crops of paddy could be grown per 
annum, but, on the other hand, there were cases 
where only one crop was possible, so that the require- 
ments could be balanced to some extent. A feature of 
the tanks of the North Central Province was their 
occurrence in ‘‘ chains’ down the whole length of a 
valley, one tank drawing its supply from the surplus 
water of that next above. In some cases, when the 
water level was low, during dry seasons, the beds of 
the tanks themselves were cultivated. To avoid 
flooding cultivated land when raising the full-supply 
levels, a number of tanks in chains were eliminated 
and their beds improved and cultivated with water 
from those remaining. This, besides increasing the 
area available for cultivation, reduced the total length 
of bund maintenance, which was quite an important 
consideration when the haphazard and spasmodic 
efforts of the cultivators were taken into consideration. 

The standard section for village tank bunds was 
6 ft. top width, with 2:1 side slopes; puddle cores 
were used, carried to full-supply level when filling 
breaches. The minimum freeboard was 18 in. above 
normal high-flood level or 12 in. above cyclonic flood 
level. Wave action was found to be serious on the 
upstream slope of bunds, especially on those running 
from north-west to south-east, as being exposed to 
the full force of the monsoon. 

Complete protection by pitching was impossible for 
financial reasons, and a narrow strip on the upstream 
slopes, from high flood level to 1 ft. below full-supply 
level, was accordingly protected, although this proved 
to be false economy in the long run, since such pitching 
became undermined and collapsed after a few years. 
The device of fencing with sticks interwoven with 
brushwood was employed, but it is to be regretted that 
the author was unable to give information as to the 
results of this precaution, which is proving very effica- 
cious elsewhere. Encouraging the growth of lotus 
was found to be very effective in damping down wave 
action. 

In order to assist cultivators in the raising and 
subsequent maintenance of bunds, concrete levelling 
blocks, with their tops at designed bund levels, were 
inserted at intervals of about one furlong. A feature 
exercising considerable influence on spill design was the 
high ratio of capacity to full-supply depth, and it was 
not unusual to have to provide for a run-off of 2,000 
eusecs from a tank with a bund only 10 ft. high. 
In such cases a flood lift of 2 ft. to 3 ft. might represent 
50 per cent. of the available capacity of the tank. 


| As the permissible high-flood level was limited by the 


amount of the earth work of which the cultivators 
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were capable, the possibility of adopting long spills 
with a small flood lift had to be taken into considera- 
tion, but these promised to be very costly and quite 
beyond the departmental allowances for such work, 
especially in those difficult years from 1931 onwards, 
within which the author had to budget in accordance 
with the strictest economy. All the schemes had to 
be financially sound, which meant limiting the cost of 
watering land to about Rs.60 (say 4/.) per acre of land 
benefited. 

When it was found economically impossible to 
provide spill accommodation for the whole of the 
cyclonic run-off, the spill was designed to pass the 
maximum normal run-off, and serious damage to the 
tank under cyclonic conditions was forestalled by 
incorporating a breaking section in the bund at a 
site where least damage would be caused to crops. 
Rock sites for spills were taken advantage of wherever 
possible, but the deciding factor was the possibility of 
getting the waste water away below them. Spill 
construction was restricted to the three dry summer 
months and replacement of sluices to the short periods 
when cultivation was not in . The transport 
of plant to sites was naturally difficult, but it is of 
interest to note that it was found possible to mount a 
Winget concrete mixer on cart wheels and to move 
this by bullock haulage through the jungle from tank 
to tank. In this matter the author’s experience 
coineides with that of others who have introduced 
such plant to the East. Actual economy in concrete- 
making with this machine was doubtful, but the 
improvement in quality of the work turned out fully 
justified the enterprise. 








AIRCRAFT EFFICIENCIES* 
By N. A. V. Preroy, D.Sc. 
(Concluded from page 342.) 


INCREASE Of size is not, of course, the only use to 
which increase of wing loading is put. In American 
practice during the past three years, w has been in- 
creased chiefly in order to improve fuel economy by 
reducing wetted surface, speeds, already fairly high, 
being but slightly increased. During the same period 
of British development, on the other hand, increased 
loadings have been employed almost solely to increase 
speeds, thus, it has almost been possible to say of 
British machines redesigned during this time, that 
10 x w = top speed in m.p.h. (it may be recalled that 
the Schneider y machine carried 41 lb. per square 
foot and i a speed of 408 m.p.h.). Fig. 12 
(page 34], ante) demands increased speeds with heavier 
wing loadings and larger sizes. 

Table Il, page 242, ante, assumes present-day aspect 
ratios of about 7. As a result of increasing speed 
range, smaller aspect ratios may be expected in the 
near future, presenting additional means of avoiding 
similitude when in ing size. As the formule show, 
aspect ratio affects notably only the induced drag, and 
the kinetic energy losses associated with lift are becom- 
ing less and less significant. In fact, we easily have 
from formule (6) and (8) 

D; B 1 

D, 4AK _ (Speed ratio)* * 
in which B depends chiefly on the landing flaps, having 
to-day a value little greater than unity, though a 25 per 
cent. increase may be expected. Increasing the speed 
ratio from 3 to 4 decreases by two-thirds (if A remain 
constant) a part of the drag, namely Dj, which is 
already comparatively small. This may be inferred 
from Fig. 10, or directly calculated from the above 


is of 


(12) 


formula. For fairly large and fast craft, 4 


the order of 200, and this value enables Table III to be 
computed from formula (12). 

It will beseen that A = 4 gives as good results with a 
speed ratio of 4 as does A = 7 with a speed ratio of 34. 
This comparison remains the same when the drag of 
the complete craft is considered, but the induced drag 
then appears, of course, as a much smaller fraction of 
the whole. A speed range (i.e., maximum speed ratio) 
of 3} is already possessed by first-class commercial 
aeroplanes, while a range of 4 has been exceeded and 
its general realisation seems well in view. 

Reduction of aspect ratio for large fast craft would 
decrease the ratio of wing weight to gross lift from the 
values given in Table II by decreasing root bending 
moments. It would also have some less obvious 
advantages, including decrease of shock loads and 
discomfort in bumpy weather and provision of more 
stowage room for undercarriage wheels. Thus, though 
the aerodynamic efficiency of formula (9) would de- 
crease, the more significant efficiency of formula (1) 
might be so little affected, when wing weights form an 





* Paper read before The Institution of Mechanical 
Engineers, on Friday, March 18, 1938. Abridged. 








important part of the total load, as to justify the step for 
practical reasons. Such matters as climb, and ceiling 
with partial engine failure, which occur at about two- 
thirds top speed, when induced drag is much more 
important, prohibit the step to-day. Whether this 
aerodynamic embargo will continue to exist turns at 
present on what speeds, aerodynamic efficiencies, and 
power installations are to be expected in the near 
future. 

A trend to consolidate the maximum of first- 
class civil transport aeroplanes at about 220-230 m.p.h. 
has appeared. On the other hand, many leading 
engineers believe that maximum speeds will not be 
stabilised until 260-280 m.p.h. is reached. It is of 
interest to examine briefly the changes then involved 
in regard to efficiency, and, for purposes of comparison, 
an increase of speed range from 34 to 4 will be con- 
—— The change Nog at once be secured, of 
course, by increasing the power by some 50 cent., 
but this would cut too deeply into os teed To 
economise in added power weights, wetted surface 


must be decreased, i.e., wing loading increased. If 
present la: speeds of 65 m.p.h., or rather less, are 
to remain, 


most engineers © any increase, 
the step means improvement in landing flaps or other 
landing devices, which, as already mentioned, may be 
expected but cannot be foretold in degree. 


Tasie III.—Induced Drag: Total Wing Drag. 














Speed Ratio. 
Aspect 
Ratio. nes * * caer 
2 | 3}. | 4. 
_ eal — = 
7 0-26 = 0-16 | 0-095 
6 0-29 0-18 0-115 
5 0-33 0-21 | 0-185 
4 0-38 | 860-25 | «0-165 








TaBLeE IV.-—Percentage Distribution of Drag (Average) in 
First-class Civil Transport Aeroplanes. 


Skin friction En ae | 54 
Roughness .. we ee 5 8 
Induced drag 7 on bol 8 
Form drag and interference bol 23 
Cooling ae - 64 » | 7 








The simplest reasonable assumption to make is that 
the British average practice of the past two or three 


years, namely, to keep © constant, may continue for 


awhile. This requires V S to remain constant for given 
gross lift. Denoting by H; the thrust horse-power 
absorbed in induced drag and by H, that in friction, 
we have from formule (8) and (3) that, for constant 
gross lift at in ing speeds, H; remains constant and 
Hy « V*, approximately. These relationships can be 
applied as a first approximation to the whole aeroplane, 
because a wing of smaller chord at higher speed could 
be fitted with a shorter body and less tail unit area. 
The horse-power required to overcome form drag would 
vary for the wings as V’, but at a rather faster rate for 
the body, which could not be reduced in section. Other 


important sources of waste in the complete craft are | ji5 


associated with engine cooling and the interference of 
one part with another (e.g., of the airscrews with exposed 
components in their slipstreams). 

For the purpose of surveying the craft as a whole, 
Professor Melvill Jones introduced in the year 1929 an 
efficiency differing in nature from those already con- 
sidered. It is given by 


— Hi+ Hy 
+4 H 


where H is the total thrust horse-power. This efficiency 
has proved to be a valuable conception, but it will be 
noticed that no allowance is made for form drag due 
to the thicknesses of bodies, wings, &c., so that the 
figure of merit must be rather low on this account. The 
average value of this figure for a number of recent first- 
class civil transport aeroplanes is in the neighbourhood 
of 0-62, while 0-64 has been in isolated 
cases. To judge how 7, may further increase, it is of 
interest to examine how losses are normally distributed 
with a speed-range of about 3}. This is shown in 
Table IV. This summary is not easy to construct, 
involving exercise of judgment, and so is open to some 
question. But in so far as it is accurate, it may be 
inferred that nearly three-quarters of the roughness 
and cooling drags might be saved, but, without a major 
invention, little of the form and miscellaneous 
A value of n; exceeding about 0-72 is therefore scarcely 
to be expected with commercial machines; unless, 
that is, the causes of form drag can be blown or sucked 
away economically or streamline flow induced in the 
boundary layer. During the past seven years 7, has 
increased to 0-62-0-65 from the value 0 -30-0-35, and 
as the optimum value may be regarded as not much 


(13) 


drags. | (11) Much larger 





greater than 0-8, it is clear that scope for improvement 
is becoming limited. 

Considering now increase of speed range from 34 to 4 
with the same value of V8, it is readily verified that 
the improved 7; will be a little less than 0-7 and that 
power must be increased by 28-30 per cent. This 
increase is much less than the 49 per cent. that would 
be necessary without increase of wing loading, and the 
example illustrates how aircraft successfully evade the 
V® power law with increase of speeds that are already 
high. Comparing the improved and higher speed air- 
craft with that typified by Table IV, the necessary 
increase of power would be 15 per cent., approximately. 
Decrease of aspect ratio to 4, for example,would increase 
the total drag of the craft by 5 per cent. at top speed 
and by 25 per cent. at the low speed corresponding to 
maximum climb. At this low s , however, the 
power required for level flight would be so reduced that 
the horse-power in reserve against engine failure and 
the like would be greater than with a speed range of 
34 and a high aspect ratio. In short, the total load 
carried per horse-power at the present time—about 
12 Ib.—appears to be at a rather critical value, and a 
decrease of this load, such as would be unavoidable 
with appreciable increase of speed, would widen scope 
in design. 

Aviation has always of necessity waited upon aero- 
engine development, so this paper would be incomplete 
without brief reference to some outstanding engine 
matters, for details of which the author is indebted to 
engine experts and the Royal Aircraft Establishment.* 
For the simple reason that passenger comfort entails 
installing engines in pairs, greater speeds have demanded 
larger power units. The 1,500-h.p. radial engine can 
now be anticipated and is of particular interest in con- 
nection with diminution of aspect ratio. The great 
success achieved in decreasing the weight of the petrol 
engine and the high speeds contemplated in modern 
aerial transport combine to retard general adoption 
of compression-ignition engines. Thus, a 1,000-mile 
flight should occupy considerably less than five hours, 
while the greater weight of the Diesel engine (2 Ib. per 
horse-power at present) can only be saved in fuel weight 
by some ten hours’ continuous flying. On the other 
hand, air lines are now taking considerable interest in 
the 2,000-mile range aeroplane, in which the Diesel type 
could well be installed for greater economy and safety 
against fire. 

Another step, to which reference is made in con- 
clusion, is the successful production of, and modification 
of electric-ignition engines for, 100-octane fuel. General 
use of this fuel in civil aviation would increase pay load 
but is probably prohibited by cost. On the other hand, 
craft operating on some long-range air lines are obliged 
to carry a considerable reserve of fuel as an insurance 
against changes of weather, which may entail flying 
round a storm area, proceeding against increased head 
wind, or seeking out an aerodrome alternative to one 
which has become a quagmire. The reserve to meet 
such circumstances might well be fuel of the higher 
octane value, assuming the engines to be suitably 
designed, when 25 per cent. more power per engine 
would be at the call of the pilot for an hour or so to 
meet alternatively engine failure or other exigency. 

The conclusions arrived at may be summarised as 
follows :—{1) The fixed wing is the most efficient 
ifting device at high speeds. (2) The theories of pro- 
pulsion and wing lift are very similar and subject to 
corresponding limitations in practice. (3) Tip losses 
which reduce the efficiency of wings and propellers, and 
occasionally lead to local erosion in hydraulic machines, 
invite redesign of heavily loaded wings and rotors. 
(4) While flat-plate formula may be applied to calculate 
approximately the skin friction of short bodies, there is 
no corresponding means of predicting form aly which 
contributes appreciably to the drag of aircraft. This 
matter presses for research. (5) Nevertheless, simple 
formule are given which enable the efficiency of wings 
to be calculated with fair accuracy. (6) Owing to 
difficulties of construction, airships have scarcely ful- 
filled early promise of outstanding weight efficiency. 
(7) The disability of large-size wings is being obviated 
by heavy wing loading, and the 100-ton flying boat is 

ly practicable. (8) The greatly increased wing 
loadings of to-day also serve to increase efficiency and 
speed, (9) Kinetic energy losses are becoming com- 
paratively insignificant with increase of speed, and 
aspect ratio may be reduced in large fast craft of the 
future. (10) The efficiency of aeroplanes, having 
doubled during the past few years, is approaching the 
reasonable optimum unless major inventions intervene. 
Consequently, the higher speeds now in view should 
lead to a decrease in the load carried per horse-power. 
wer units are predicted, and a bi- 
fuel system may installed to guard against engine 
failure and other exigencies. (12) High transport 
speeds have delayed wide adoption of Diesel engines, 
which may ultimately be used, however, in the long- 
range aircraft now contemplated. 





“*A. H.R. Fedden. J. Roy. Aero. Soe., vol., xli, page 635 
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ALL-WELDED FOOT OVERBRIDGE| 
AT BOMBAY. | 


Tue accompanying illustrations, Figs. 1 and 2, 
show a neat footbridge which has recently been erected | 
over the Bombay, Baroda and Central India Railway 
electrified line at Bombay. This has been built to the | 
design of Dr. H. J. Nichols, M.Inst.C.E., the company’s | 
bridge engineer, and, with a steel weight of 8 tons, | 
including railings, replaces an old lattice-girder structure | 
weighing about 18} tons. We are indebted to Dr. 
Nichols for the photographs reproduced and the 
following particulars. | 

The clear span is 33 ft. 8 in., and the headroom | 
above rail level 18 ft. The effective width of the foot- | 
way is 6 ft. The main structural elements consist | 
of two rigid frames built up of 15-in. by 6-in. by 45-Ib. | 
R.8 J.S. at 6-ft. 6-in. centres, with nominally hinged | 
supports at the footings. The stairways are supported | 
on 12-in. by 3}-in. by 25-25-lb. channels in the manner 
clearly shown in the illustrations. The floor and steps 
are of conan, the former being 44 in. thick. Trans- | 
verse reinforcing rods, } in. in diameter, pass through | 
drilled holes in the joist or channel webs and are | 
strength-welded on the inside. In conjunction with the | 
concrete floor, a rigid lateral system is thus provided. | 
The welded attachments of the reinforcement are | 
also used to resist torsional strains resulting from | 
transverse loading of the hand railing, and at the| 
same time prevent the concrete from shrinking away 
from the steelwork ind allowing moisture to enter. Final | 
sealing is obtained by means of a j-in. t» 4-in. coating 
of Plasco, a rubber latex and cement compound, 
covering the deck and carried | in. up the side webs. 
The mix used was one of latex to three cement and 
four of dry sand by weight, the cost working out at 
9 annas per square foot. 

The process of erection was simple, as all the parts | 
were light and readily handled without a crane. The | 
joints at the more acute angles in the main frames 
were shop welded. Temporary erection cleats were 
employed in holding the parts together for field welding. | 

The total cost of the bridge, including expanded- | 
metal side guards across the main span, above the live 
conductors, was about 510/., or only a little more than 
half of the cost of an ordinary standard overbridge. | 














ANNUALS AND REFERENCE BOOKS 


Red Book of Commerce, 1938.—The sub-title of this 
well-known annual, which was established in 1906, is | 
Who's Who in Business. It contains, in concise form, | 
particulars regarding some 9,000 British firms engaged 
in manufacturing and trading. The firms appear in 
alphabetical order, and the information given for each 
includes the date and particulars of establishment and | 
of incorporation, the names of the directors, brief 
data concerning the works or premises occupied, the 
number of persons employed, a list of products and 
specialities and trade marks, the name of the firm’s | 
bankers, and postal and telegraphic addresses and | 
telephone numbers. The information given is of 
distinct practical value, and would be difficult to find 
in so succinct a form elsewhere. Some new features | 
have been introduced in the present edition; these | 
comprise a classified trades index, and lists of H.M. | 
Trade Commissioners, Imperial Trade Correspondents, 
commercial Diplomatic Officers in foreign countries, 
British Consular officers abroad, and British Colonial 
offices in London. An alphabetical list of trade and 
professional associations, with the addresses of their | 
offices, is also included. The volume is well printed | 
and strongly bound in scarlet-cloth covers; the price 
is 36¢. net. The publishers are Messrs. Grosvenor | 
Press, Limited, 48, Russell-square, London, W.C.1. 

The Mercantile Year Book and Directory of Exporters, 
1938.—As has been the case with previous issues of this 
well-known year book, the present 52nd annual edition 
contains lists of the names and addresses of merchant 
exporters in the principal commercial centres in this 
country and in European countries, and of importers 
in all parts of the world. Importers overseas and 
buying agencies are shown in association the one with 
the other, and this enables manufacturers. to deter- 
mine the channels through which business with given 
overseas customers may be arranged or payments 
made. The volume also includes a useful walking 
guide to the export merchants of London, in street 
order, and a series of coloured maps of various parts | 
of the world. The book is thoroughly revised from | 
year to year, and we are informed that pains are 
taken to include those firms falling properly within | 
the scope of the work and to exclude all others. The 
volume, which comprises upwards of 1,000 pages, is 
neatly bound in the familiar brown-cloth covers anc 
is published, price 20s. net, or 20s. 6d., post free, by 
Messrs. Lindley-Jones and Brother, Limited, 52, 
Bishopagate, London, E.C.2. 

The Water Engineer's Handbook and Directory, 1938. 
—As its name implies, this work of reference, which is 
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described in its sub-title as the water engineer’s vade | collieries and the names of their 


9 


Ss officials, 


mecum, constitutes both a directory and a handbook. | together with alphabetical lists of collieries, and of the 


of the chief officers; the area supplied; the source, 


| 
| 


| The directory portion contains particulars of water| names and addresses of individual agents, managers 
| undertakings in the British Empire, including the names | and engineers. 


Other lists contain the names and 
addresses of coal fitters with the collieries with which 


character and treatment of the water; the water rate | they deal, the names of the principal officers of associa- 


undertaking. 


| imposed; and the total capital expenditure of the | tions and institutions connected with the coal trade of 
| Alphabetical lists of individual water | the north of England, and the names of H.M. Inspectors 
engineers, of catchment and drainage boards and their | of Mines in Great Britain. 


The remainder of the little 


principal officials, and of institutions, associations and | volume deals with the various Coal Mines Acts and 
Government Departments interested in water questions | with miscellaneous information, formul, and statistics 


are also given. The handbook section contains a 
number of specially-contributed articles, as well as 
many pages of formul relating to pipes and aqueducts, 
prime movers and pumps, water purification, storage 
and compensation, and other matters. Among the 
special articles may be mentioned: ‘‘ Hydraulics,”’ by 
Mr. E. C, Snelgrove; ‘“‘ Water Supply for Fire- 
Extinguishing Purposes,’ by Mr. J. Bowman; “ The 
Rainfall over the British Isles in 1937,” by Dr. J. 
Glasspoole ; and “ Review of Case and Statute Law 
of 1937 as Affecting Water-Supply Undertakings,” by 
Mr. H. T. Seymour. The volume is published, price 
8s. 6d. net, or post free 9s., by Messrs. Water and Water 
Engineering, 30 and 31, Furnival-street, Holborn, Lon- 
don, E.C.4. 

Reid's Handy Colliery Guide.—The 1938 edition of 
this useful little pocket guide and directory to collieries 


and Westmorland has recently been published by 














Messrs. Andrew Reid and Company, Limited, Straw- | 


berry House, Newcastle-upon-Tyne. The directory 


| portion of the book contains tabulated lists of colliery | 


relating to coal production and shipments from North- 
East Coast ports. The price of the book is 3s. net. 








Great Western Docks.—The 1938 edition of the 
handbook dealing with the dock systems of the Great 
Western Railway has recently come to hand. As was 
the case with former editions, large folding plans and de- 
tailed general information regarding the docks at Cardiff, 
Swansea, Newport, Barry, Port Talbot, Plymouth, Burry 
Port, Briton Ferry, Weymouth, Bridgwater, Lydney, 
Fowey and Brentford are furnished. The data given 
include tables of dock, transit-shed and cold-storage 
accommodation, rates and tolls, tonnage and wharfi 
dues, dock charges and cranage rates, while tables of 
imports and exports at the principal docks during the 
past 13 years, steamship services, times of high water 
and other statistics, are also given. A number of special 
articles dealing with the South Wales coal, iron and steel, 


|in Northumberland, Durham, Yorkshire, Cumberland | grain, oil and motor spirit, timber and other trades, are 


included. The handbook, which is produced and pub- 
lished by Mr. H. N. Appleby by arrangement with the 
ailway company, contains many full-page half-tone 
illustrations. Copies may be obtained on application 
to the Chief Docks Manager, Great Western lway, 


owners, giving brief particulars of the situation of their | Cardiff. 
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THE LINCOLN VEHICULAR TUNNEL, 
NEW YORK. 
(Concluded from page 377.) 
In the previous section of this article we de- 


scribed the main features of the Lincoln Tunnel, New 
York, the south tube of which was opened for traffic 





in December last. We now propose to describe the 
ventilation arrangements. 
Fig. 2 
N.S Vent Bldg 
WEEHAWKEN ° i’ 
NEW JERSEY |< ~-1063.07->1< 7 Nitiated 
\ i fe Air 

















Fig. 21. 


It will be remembered that one shaft was sunk 
on the New Jersey side, and two on the New York 
side, one on the riverside, and a construction shaft 
further inland. At each of these there is a ventilat- 
ing installation, as shown in Fig. 20 above. The 
system adopted is on the transverse flow principle, 
which has been widely used, having been employed 
first in the Holland Tunnel, and subsequently in 
the Detroit-Windsor Tunnel, and the G. A. Posey 


Tunnel at Oakland, all of which have been fully 
described in these columns. It has been further 
adopted in the Boston tunnels, the Antwerp tunnel, 
and has been the system chosen for the East River 
tunnel into Queens, now under construction, and 
to which passing reference was made in our last 
article in connection with the siting of the Lincoln 
(Midtown) Tunnel. This system, which ensures 





|absence of longitudinal air currents, is considered 


) PROFILE VIEW OF SOUTH TUBE 
N.Y. 
Vent 
------------- 8216. 0'------------------------ 
‘Wes ---- oe: in ST i i pa rs 





Tue New Jersey VENTILATION BUILDING. 


to reduce hazards due to smoke in the event of 
fire, though it is admittedly somewhat costly, both 
initially and as regards operation. It may be 
briefly stated that air is furnished to a duct occupy- 
ing the invert space under the roadway, from 
which it is allowed to pass through adjustable ports 
into the roadway area just above the kerb on each 
side. Vitiated air is drawn off through ports in the 
ceiling into the large duct above the latter, and is 














passed out to atmosphere at the ventilation build- 
ings. The arrangements inside the tunnel will be 
clear from the typical section given in Fig. 12, 
page 376 ante, these being modified as shown in 
Fig. 15, page 388, at one point in the shallow cut- 
and-cover section at the New Yorkend. The adjust- 
able ports under the road are 3 ft. 6 in. long by 6 in. 
high, and are spaced from 10 ft. to 15 ft. apart. 
Uniform distribution of air throughout the length 
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of a ventilation section is secured by adjusting the 
open area of the slots to the local static pressure. 
The exhaust ports in the ceiling are arranged in 
pairs from 10 ft. to 20 ft. apart longitudinally. 
They vary in size, and the openings are also adjust - 
able by slides which, again, can be set to suit the 
local static pressure, so as to ensure evenly distri- 
buted action in the whole system. 

The section, Fig. 20, explains the general system, 
based on the three ventilation installations. The 
whole tunnel] is divided into five sections, which 
will be seen to extend, respectively, from the New 
Jersey portal to the New Jersey Ventilation Build- 
ing; from the New Jersey Ventilation Building to 
a point at about mid length of the under-river 
section, at which bulkheads are situated in both 
the fresh-air and exhaust ducts; from the bulk- 
heads to the New York River shaft; from the 
latter to the New York construction or land shaft ; 
and from the latter again to the New York portal. 

The small arrows in Fig. 20 indicate the direction 
of flow in all the sections. Dealing only with the 
south tube now in use, the maximum quantity 
of fresh air that can be supplied is 1,736,000 cub. ft. 
per minute, there being 15 fresh-air fans and 17 
exhaust fans, taking a maximum operating horee- 
power of 2,237. The fans are placed at various 
levels in the ventilation buildings to economise 
space, the exhaust fans being placed in air-tight 
rooms to which the ducts are led, and from which 
the fans discharge to atmosphere through vertical 
ducts leading to the roof. 

The air requirements were determined on the 
basis of the United States Bureau of Mines investiga- 
tion of 1920, conducted at Pittsburgh in connection 
with the planning of the ventilation of the Holland 
Tunnel, and on later tests made in the Holland 
Tunnel four years ago. The former investigations 
were illustrated and described in some detail in 
ENGINEERING, vol. cxxiv, page 603 ef seg, so that 
we need not refer to them now at length. Working 
on these as a basis, it was decided that for two-way 
traffic it was desirable to supply 200 cub, ft. per 
minute per lineal foot of tunnel on the level, and 
225 on gradients. For one-way traffic it was 
considered that 275 cub. ft. per minute per lineal 
foot should be provided on up grades; 150 on 
down grades, and 225 on the level. These amounts 
are considered to provide a margin for blocks, 
fires, &c. As already noted, the south tube, now 
finished, is being used at present for two-way 
traffic, but will ultimately be turned on to one-way 
traffic. As a consequence, it was necessary to 
provide for the maximum requirements under both 
conditions, and the duct ports now adjusted for 
two-way conditions will ultimately have to be 
adjusted when the change-over is made. When 
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been constructed as a complete unit for the whole 
installation required by the two tubes when finished ; 
the fans for the north tube have been installed, 
but, of course, are not in use. The building is 
135 ft. by 52 ft., and rises to a height of 86 ft. above 
street level, above which the exhaust stack extends 
for another 30 ft. 

The New York River Building is constructed on 
the caisson referred to in our last article. The 
building is actually larger than the caisson, being 
cantilevered out to the desired dimensions of 
62 ft. 6 in. by 53 ft. 4 in. It is six storeys high, 
the stack coping rising to a height of 150 ft. above 
mean high-water level. As it stands to-day, this 
building provides only for the south tube, and 
when the north tube is completed another similar 
ventilation building will be constructed close by 
over the second tunnel, the two buildings being 
separated by about 15 ft., but connected by a 
passage between the tubes, and also by a bridge 
overhead. 

The New Jersey Building we propose to describe 
in somewhat greater detail, by means of the illus- 
trations, Figs. 21 to 30, on page 435 and 436, and 
Plate XXI. This building is situated about 1,000 ft. 
inshore from the so-called bulkhead line, and about 
400 ft. from the river’s edge. As shown in Fig. 21, 
it is close to King’s Bluff, under which the tunnel 
passes. It is 100 ft. 6 in. by 63 ft. 4 in. and has 
6 floors above ground level, rising to a height of 
150 ft. above the same level. This building, again, 
as it exists to-day makes provision only for the 
south tube. On the completion of the north tube 
it will be duplicated in reverse, on the north side, 
the double building forming one block. This 
addition is indicated in dotted line in Fig. 23, 
Plate XXT. 

As already stated, there are six blowers and 
seven exhaust fans in the present, south tube, 
New Jersey building. These are arranged as shown 
in the sections and plans, Figs. 22 to 30. They 
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higher part, of the structure. At the fan rooms these 

i ducts are about 8 ft. square, and at the 
mouth they measure about 20 ft. by 8 ft. 

In the case of both supply and exhaust ducts, 
the dampers at the fans are automatic in action, 
being arranged to open gradually as the respective 
fan is started up and to close in like manner on 
any fan being shut down. The dampers are 
worked by chain, operated by motor-driven worm- 
reduction gear. 

The fans for the whole south tube have capacities 
as given in the Table annexed. They are all of the 
double inlet type, the blowers delivering down- 
wards and the exhaust fans discharging upwards. 
They are fitted with roller bearings. Owing to the 
diverse conditions to be met as a result of varying 
traffic density at different times, it was necessary 
to arrange for efficient operation over a very wide 
range of output, but, using Holland Tunnel experi- 
ence as a basis, it was considered that for the land 
sections, two-s 
and half-speed would suffice. On the remaining 
sections four speeds were considered advisable. In 
the case of the first, two-speed motors and chain 
drives were adopted, as shown in Fig. 31, page 448. 
In the other cases the fans are direct-driven by 
two two-speed motors. One of these runs at 
450 r.p.m. and 300 r.p.m., the second being smaller 
and running at 225 r.p.m. and 112 r.p.m. The 
former is direct connected by flexible coupling to 
the fan shaft; the latter, embodying a speed 
reduction unit of the planetary type, is coupled 
to an extension of the shaft of the larger motor, as 
shown in Fig. 33, on page 448. When lower speeds 
are required the smaller motor drives both the fan 
and the large motor; at higher speeds the large 
motor drives the fan and the small motor is cut out 
by an over-running clutch between the two. The 
fan motors are supplied with three-phase, 60 cycle, 
440 volt current. 

Power is taken from supply undertakings on 























| | 
Blowers. | Exhaust Fans. 
te Bel Bod eye a oe Sa iaieiiaeeial 
Ventilation Building. Duet || l 
= Section. jj Volume per Static Pressure. | r Volume Sm Static Pressure. 
| No. | | Fan, Cuble | | Inches of Water. || °- Fan, Caste Inches of Water 
Feet per Minute} || Feet per Minute 
| i | 
1; si fl s | 106,000 0-500 | 3 108,000 0-375 
md rena ot Sgn It $2 8 | 272,000 3-000 | 4 185,000 4-000 
New Yor ver - - s b 280,000 3-750 4 | 185,000 4-000 
New York Land f 84 || 3 | 105,000 0-750 | 3 108,000 0-375 
: L 85 } 3 | 105,000 0-750 | 3 | 108,000 1-000 
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serve two tunnel sections; one spare blower and 
one spare exhaust fan is provided for each section, 
the remainder being ample for maximum duty. 
The six blowers are arranged in couples on three 
floors, while the exhaust fans are arranged, two 
on each of three floors, and one on a lower floor. 
This disposition has been chosen in order to reduce 
space, and is similar in principle to the lay-out of 
the New York buildings. It is understood, of 
course, that three blowers and three exhaust fans 
serve one section of the tunnel extending from the 
building to the portal, while the other three blowers 
and four exhausters serve the section from the 
building to the mid-river bulkhead. The blower 
duct systems aie theiefore separated inside the 
building into two groups recognisable in the draw- 
ings given. For each group, the three branches, 
each about 9 ft. square in cross-section and com- 
mencing at the so-called second, third and fourth 
floors (the first floor being taken at ground level), 
are combined into one large duct led to the tunnel 
invert. A damper is provided at each blower at 
the point of delivery to the duct. The fans draw 
their supplies of air through louvres in the side 
walls, some of which are clearly shown in the photo- 
graph reproduced in Fig. 21, while they are also 
indicated in several of the drawings. 

_ The exhaust duct rising from the exhaust flue 
in the upper part of the tunnel also enters the 
building as one large trunk gradually reduced in 
area at the various floor levels. From this, dampers 
at the four floors admit the vitiated air to closed 
fan rooms. The fan discharge from each of these 
rooms is divided into four expanding ducts, all 
of these being grouped together in the central, 











each side of the river to all three ventilation plants. 
Three independent feeders are taken from the New 
York company and three from the New Jersey 
utility. Two cables from each are taken right 
across the river in order to safeguard against any 
possibility of failure. Central control for the whole 
is centred in the New Jersey Ventilation Building, 
where, on the so-called sixth floor there is a room 
from which the operator can control the entire 
ventilation system. From here the speeds of 
fans, the regulation of dampers, signalling apparatus 
and lighting system are all under control. In- 
dicators show the working of all fans, &c., including 
the carbon-monoxide analysers for all the tunnel 
sections. Apart from this central control, manual 
local control is provided at the two New York 
buildings, but is so arranged that it cannot be 
brought into action, if centralised control is in 
operation. Further, each fan can be locally con- 
trolled at the fan, but only if the other two controls 
are not operating. 

Air for the blowers, as has been stated, is drawn 
in through louvres in the sides of the buildings. In 
the case of the New Jersey Building and the New 
York River Building the louvres are provided with 
motor operated aluminium roller shutters, as shown 
in Fig. 32, page 448. These are fitted in view 
of the possibility of fire in these neighbourhoods 
and desirability of excluding smoke from the 
intakes. These shutters can also be operated 
by hand. At the New York Land Building the fire 
hazard is appreciably less, and this protection 
was not deemed necessary. 

As stated in our previous article, the tunnel was 
constructed, under contract, by the Port of New 


motor drives, operating at full | by 





York Authority, the work being under the control 
of Mr. O. H. Ammann, the Authority’s Director of 
Engineering, by whose courtesy we are enabled to 
publish this article. 








LITERATURE. 
on Daa Max Sunes. "Pasa! Gauthier Vilar 
Tuts book, by Dr. Serruys, is interesting from 
several points of view. In the first it is 


number 10® in a series of scientific and technical 
publications issued under the egis of the French 
Air Ministry. Secondly, it represents more than 
six years’ work of a very original and painstaking 
kind which has secured the author a D. ds Sc, degree 
and a considerable meed of praise. Thirdly, it is 
supported by two limpid translucent prefaces, one 

Professor Métral, of the Arts et Métiers, the 
other by Professor Emile Jouguet, of the Ecole 


; matters are to 
be found in the 220 pages of the work, but 


ent ete ck dees tie &. 
be on his good fortune in having th 
support of so eminent a worker in the subject as 
Professor Jouguet. It is safe to say that hardly 
any living writer has helped so much as M. Jouguet 
to elucidate the subject of detonation y> 
and it is pleasing to see the warmth of the author's 
nts. 


It would be interesting, if space allowed, to 
speculate on the very fruitful interest of the French 
School in explosion, detonation and combustion. 
Here it is more relevant to emphasise the fact that 
Dr. Serruys, working among expert enthusiasts, has 
broken new ground. One of the main factors is a 
new indicator designed and perfected for the work. 
In this instrument a conical diaphragm carrying 
stem with a flat head is used to measure pressure. 
The flat head forms a variable capacity in a “ wire- 
less’ circuit, to which is coupled an oscillograph. 
The natural frequency of the diaphragm-capacity 
system is given as 28,000 cycles per second, and 
this, together with the high-class construction of 
the photographic apparatus, accounts for the 
excellent records and diagrams reproduced. These 
diagrams, in turn, form the basis of a very acute 
analysis by means of which the author is led to new 
conceptions of nuclear flame and pseudo-detonation, 
of which we shall expect to hear a good deal in the 
near future. 

One of the striking features of the author’s thesis 
is the combination of scientific theory and practical 
application. The illustrations show not only 
examples of the most recent engine types, but the 
effects of various metals in the cylinder heads are 
examined. A further feature which will not 
surprise those familiar with French literature, is 
the lucid and orderly composition of the work. 
Even those engineers who can appreciate the 
inwardness of ‘‘ French without Tears ” should have 
no serious difficulty in picking out the salient con- 
clusions and suggestions of the book. While it 
would be impossible to summarise this excellent 
work, it may be permissible to stimulate interest by 
a random quotation :—“ Pinking corresponds with 
a very high local increment of pressure—more than 
twice the maximum explosion pressure—which is 
effected in less than 1/10,000 of a second towards 
the end of combustion.”” This is a useful statement, 
and much more precise than is usually encountered. 





Applied Fluid Mechanics. By Prorzsson Morrovan P. 
O’Brien and Grorcr H. Hickox. London: MeGraw- 
Hill Publishing Company, Limited. [Price 21s.) 

Ly order to justify the labour involved in its writing 

and to make a true claim to the consideration of 

potential readers, a new text-book must satisfy 
somewhat severe tests. Its methods of treatment 
may be original or its explanations possess the 
virtue of exceptional clarity ; or the work may be 
designed “to bring the subject up to date”; or, 
again, the aim may be to correlate and present in 
one volume material previously discussed in different 
ways or various books. Professor O’Brien, Professor 
of Mechanical Engineering in the University of 
California, and Mr. Hickox, hydraulic engineer of 
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the Tennessee Valley Authority, have produced a 
book which, judged by such tests, quite definitely 
is worth the writing and worthy of the consideration 
of many readers. 

In their preface, the authors deplore the fact 
that “ for many years the motion of fluids has been 
treated under various specialised headings, such as 
hydraulics, aeronautics, and acoustics, with the 
result that many teachers and students have failed 
to discern the relatively small number of underlying 
principles necessary for describing the motion of 
air, water, steam, oil or any true fluid. This situa- 
tion is unfortunate, not only because it has unneces- 
sarily increased the number of facts and principles 
that students must learn, but also because it has 


withheld from engineers the results obtained in | 


related fields.” 
In view of this statement in the preface, it is 
not surprising to find that the book deals with such 


diverse subjects as variation of pressure in the | 


atmosphere (in the chapter on equilibrium in 
fluids ; hydrostatics), adiabatic flow of steam and 
uas through nozzles, flow of gases in pipes, an 
approximate analogy of the origin of viscous 
resistance in liquids to the kinetic theory of gases ; 
in addition to the usual “ hydraulics.” Refreshingly 
up-to-date discussion of viscosity, turbulence, 
friction and forces exerted by fluids is contained 
in two fascinating chapters which cover a wide 
field of classical and recent research and present 
the results in a compact form, excellently illustrated 
and arranged in such sequence as to provide a 
clear and logical outline of the present state of 
knowledge on the subject. The writing, taken as a 
whole, is above reproach, and in several places 
shrewd criticism is‘interposed or merges in the 
text in an unlaboured manner. The nature of this 
is such as to make clear to the reader the limitations 
of present information on certain phases of the 


subject, or to bring out the necessity for certain | 


precautions in theory and experiment, or to demon- 
strate the relative importance of various effects. 
Chapters are included on weirs, orifices and gates, 
steady and unsteady flow in pipelines, and flow in 
open channels. In view of the growing use of the 
method of model experiments, it is satisfactory also 
to find a chapter devoted to models of open-channel 
flow. A large number of well-chosen questions 
appears, in many, but not all, cases, with answers. 
Hydraulic tables and physical properties of fluids 
form the subject of appendices, and at the end of each 
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chapter a list of references is given, arranged in the 
order of the section-numbers of the book in preparing 
which they have been used. 

The authors that the book is based on 
notes presented in an undergraduate course, and 
that “although engineers may find them useful 
for reference, they were not prepared with such use 
in mind and the illustrative problems are not, in 
general, typical of field conditions.” The aim 
rather that of teaching fundamental principles, but 
we are of opinion that the book will prove acceptable 
as a work of reference to many practising engineers 
and to experimenters. Indeed, it appears to us 
that it will be more appreciated by those already 
possessing a fair knowledge of the subject than by 
those comparatively uninitiated. 
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Landwirtschaftlicher Wasserbau. By 

| SCHROEDER. Berlin: Julius Springer. 
|} marks.) 

Boru financial and engineering considerations enter 
into the many problems arising out of mechanisation 
| in agriculture, and a complete survey of the subject 
| touches wide field of interests. The great 
jadvances recently made in the utilisation of oil 
| engine and electrical machinery as a means of 
improving the implements used in this sphere of 
|} enterprise must be fully recognised and taken into 
account. The same remark applies to water- 
power, and to pumps required for drainage and 
|irrigation. Also a very practical significance is 
|attached to the work of protecting the banks of 
streams and rivers, especially in 
| districts. 
|sources of power in certain districts, it is obvious 
that the welfare of agriculture will depend more 
and more on the success with which engineers 
meet the demands of the industry. An intensive 
| study of the subject might, therefore, be profitably 
undertaken by manufacturers of the plant needed 
by farmers. 

As might expected, Dr. Schroeder, in the 
volume under review, opens with a description of 
the geological and biological properties of soil in 
general, to which 80 pages are devoted. Several 
sections in the next four chapters will appeal to 
engineers who are engaged on the drainage of 
various kinds of land traversed by streams and 
|rivers. The treatment which comes under this 
| heading is discussed in some detail, as is further 
indicated by the fact that Chapters 7 and 8 contain 
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some useful information on the drainage of moorland 
and marshy ground, and on the general question of 
irrigation. A brief study of the related subject of 
land reclamation occupies the last chapter. 

Taken as a whole, this volume is characterised 
|by a large number of instructive diagrams and 
| illustrations, together with a mass of tabulated 
|data which will no doubt be of service to students 
|of agriculture. In this respect the author's treat- 
|ment of different types of pumps to be found on 
farms is typical, for he has included several diagrams 
| which bring out the mechanical characteristics re- 
| vealed by tests. The value of the information is 
enhanced by the fact that it relates mainly to practice 
on the Continent, and notably in Germany, where 
engineering science has been applied to agriculture 
on a very considerable scale, as is evidenced by the 
| long list of German literature on the subject which is 
appended to the text. Commendable though it is, 
the book would seem to be expensive according to 
standards in this country, and this is to be regretted 
in view of the limited resources of the average 
student. 











THE THORPEGENERATING STATION 
| OF THE NORWICH CORPORATION. 


(Concluded from page 407.) 

Tue whole of the 1,000,000 kVA switchgear at 
the Thorpe generating station, Norwich, which 
was described in the previous issue of ENGINEERING, 
was subjected to type tests in the high-power testing 
laboratories of Messrs. The General Electric Com- 
pany, Limited, at Witton, the object being to show 
that the circuit breakers complied with the provisions 
of the latest British Standard Specifications. The 
| tests also demonstrated that the *bus-bar structure, 
isolating switches, current transformers and main 
|eonnections were capable of withstanding the 
| mechanical and thermal stresses imposed by the 
| maximum short-circuit current which may have 
|to be carried. The rating of the gear is shown in 
| Table I, on the opposite page. 
| Itis probable that 1,000,000 kVA is the maximum 
| breaking capacity for which it is economically 
practicable to construct 6-6-kV switchgear. The 
very high peak making current of 220,000 amperes 
| imposes heavy mechanical stresses upon the whole 
jstructure and particularly on the circuit breaker 
jcontacts. In addition, these contacts must be 
capable of withstanding the heating and burning 
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caused by the arc, though, with such a large break- 
ing capacity at 6-6 kV, it is more difficult to 
design the breaker to withstand the electrodynamic 
forces on short-circuit than the arc-control device. 
For the short-circuit tests a circuit-breaker, 
together with three current transformers, was 
mounted upon a test framework, which resembled 
as closely as possible the steelwork in the actual 
cubicle. The connections between the breaker and 
the current transformers and between the current 
transformers and the test bay terminals were 
made by copper tubes exactly similar to those 
used for the "bus bars, and the main connections 
were supported on the standard porcelain insulators 


Taste I.—Rating of Switchgear. 


Rated service voltage 6-6 kV. 
Rated normal current 3,000 amperes and 4,000 
amperes. 
Rated frequency ... ... 50 cycles per second. 
Rated breaking nm green ..- 1,000,000 KVA. 
Rated symmetrical break- 88 kA. 
ing current 
Rated asymmetrical making 220 kA. 
eurrent 


Rated operating duty Break—3 min. — make 


break—3 min.—make 
break. 


employed in the actual cubicles. A second test 
framework was made up to carry a three-phase 
set of isolating switches and connections similar 
to those between the isolating switches and the 
“bus bars. 

During the course of the preliminary and official 
tests, the breaker performed nine breaking opera- 
tions at 10 per cent., ten breaking operations at 
30 per cent., ten breaking operations at 60 per cent., 
and thirteen breaking operations at 100 per cent. of 
its rated breaking capacity, and four operations at 
100 per cent. of its rated making capacity. The 
testing was thus extremely rigorous and gives 
every confidence that the gear is amply dimen- 
sioned and entirely suitable for the service in 
question. A selection of the results of these tests 
is given in Table II, while typical oscillograms are 
reproduced in Figs. 30 and 31, on the opposite page. 
The circuit-breaker was subjected to Standard Type 
Test Duties Nos. 1, 2, 3, 44, 48 and 5 in clause 98 
of British Standard Specification No. 116, 1937, 
Part II. Test Duties Nos. 44 and 48 were substi- 
tuted for Test Duty No. 4, owing to the impossi- 
bility of obtaining the correct values of making 
and breaking current in the same test duty. In 
accordance with the same specification, the three- 
phase tests were made with one side of the breaker 
earthed and the neutral of the test alternator 
insulated. These conditions give rise to the most 
severe duty upon the breaker, as the recovery volt- 
age upon the first p’iase to clear is 1-5 times the 
normal voltage between neutral and line. Test 
Duties Nos. 1 and 2, at 10 per cent. and 30 per cent. 
of the rated symmetrical breaking capacity, respec- 
tively, were made upon all three phases of the circuit- 
breaker. The applied voltage was 6-6 kV between 
lines and the recovery voltage was between 95 per 
cent. and 99 per cent. of the rated service voltage ; 
and thus in accordance with the specification. The 
operation of the breaker in both cases was very 
quiet, there being practically no external evidence 
of the breaker having opened. 

Owing to limitations of test-plant capacity it was 
not possible to perform Test Duties Nos. 3, 4B and 5 
upon all three phases of the breaker simultaneously. 
These tests were, therefore, made, again in accord- 
ance with the specification, upon the centre phase of 


the breaker only, the applied voltage being 5-7 kV |=; 


66x15 
(“P93 
was, therefore, equivalent to that in the first phase 
to clear on a three-phase test. In these test duties the 
recovery voltage was actually over 100 per cent. 
This was due to the effect of the super-excitation of 
the test alternator, which by strongly increasing the 
excitation during short-circuit, prevents the decay 
of the short-circuit current, and actually in this case 
caused the alternator voltage to rise slightly during 
the test. The equivalent recovery voltage given 
for these duty cycles in Table II has been calculated 
to give the value it would have had had the tests 
been conducted upon all three phases of the breaker. 
Test Duty No. 4a at 100 per cent. of the rated 
making capacity of the breaker was conducted upon 





\ 
= 57). The recovery voltage in these tests | ~ 


all three phases of the breaker, in order to afford 
proof that not only the mechanism of the individual 
phases, but also the solenoid operating gear and 
connections, were capable of withstanding the forces 
due to the maximum peak making current. In 
order to obtain the correct value of current, it was 





necessary to reduce the applied voltage to 4-7 kV, 


upon which the current was made was, we under- 
stand, quite moderate. 

Examination of Table II shows that the arc-con- 
trol device described above, although simple, is very 
efficient. The duration of arcing at 60 per cent. and 
100 per cent. of the full breaking capacity does not 
exceed two half-cycles, and in a large proportion 


TABLE II.—Sranparp Tyres Tess. 





| Breaking Current. 


Recovery Voltage. 
















































































Test Duty No. 4a. At sed 
to Normal Level. Bri 


Making Capacity. 


Are 
Operation Peak- 
Test and Applied | Making mie antl ——- ie 7, ae 
No. Time oltage, | Current Sym- ‘| Av Per cent, ps Condi 
Bs, kv. | Cument | metrical | D-C- | between | Average | Phase: after Test. 
kA. meet hases. | between R. W. B. 
| Average. verage. kV Phases, 
} j 
Test Duty No.1. At 10 per cent. of the Rated {~~~ Breaking Capacity. Breaker Fitted with New Arc Contacts and Filled 
to Normal Level with Clean Oil. Breaker Tested, Three- Phase. 
833 A Break 6:6 - 9-2 6-4 6-55 99-0 6 7 6 No emission of flame 
———-_| 3 Minutes or oil. Very slight 
833 B 6-6 — 9-15 6-7 6-55 99-0 6 6 6 emission of smoke 
—————| 3 Minutes from vent pipe. No 
833 C Break 6:6 9-1 6-0 6-57 99-5 6 6 6 — examina- 
| jon. 
, ie wg i 
Test Duty No. 2. At 30 per cent. of the Rated Symmetrical Breaking Capacity. Breaker Exactly as at End of Duty Cycle No. 1. 
Breaker Tested, Three-Phase. 
Z | 
834A Break 6-6 28-0 46 | 63 95-3 48 8 No emission of flame 
—————| 3 Minutes or oil, very slight 
834 B Break 6-6 28-3 4-5 6-43 97-4 434 smoke and oil from 
ra 4 y 23-2 | 6-2 6-27 o-0 | 3 3 4 pam A gan 
834 C 5-6 . “g . : 
— ; | burnt. Oil loss 
negligible 
Test Duty No.3. At 60 per cent. of the Rated Symmetrical Breaking Capacity. Breaker Exactly as at End of Duty Cycle No. 2 
Breaker Tested, Single-Phase. 
aa : | 
Brea’ 7 — | 87-7 3-7 Equiv. 105-2 2 No emission of flame 
———| se 1 Res: : 0-9 or oil. Slight smoke 
835 B Break 5-7 — 57-3 8-7 Equiv. 106-2 1 from vent pipe. ou 
“aso | Beak” | i 
; -7 -— 58-6 0 v. ° 2 ng . Vv 
— — side | | : tee more burnt. 
Rated 


Breaker Fitted with New Arcing Contacts and Filled with Oil 














Be ex 


| f190) | 
828 A Make 4:7 ) 107} po ee 
liso) | 
3 Minutes 
(225) | | 
828 B Make 4-7 | + 185 — - 
159) | | 
| 


| No emission of flame. 
Slight emission of 








oil by vent pipe. 
Contacts mod- 
erately burnt. 

_ Breaker opened 
and closed easily 
after test. 














Repeat of Test Duty No.4a. Breaker Fitted with New Arcing Contacts and Filled with Oil to Normal Level. 
Phase. 


| (168) 
837 A Make a7 | 4212} - ‘| 
| |266J 
—————-| 3 Minutes | 
| (108 
837 B | Make {| 4-7 | 5174 — —_ 


Breaker Tested, Three- 





No external evidence 
of operation, Are- 
ing contacts mod- 





after test. 








Tested Single-Phase. 


| 
| | 














Test Duty No. 4b. At 100 per cent. of the Rated Symmetrical Breaking Capacity. Breaker Fitted with New Arcing Contacts and 


829 A Break | 5-7 ae 82-0 45- 
—————| 3 Minutes 

829 B Break 5-7 bsg 80-8 10- 
—__———-| 3 Minutes 

829 C Break 5 i a 81-5 5-2 








| 
| 
7 Equiv. 111-6 | 1 No emission of oil or 
7°35 | smoke. No exter- 
5 Equiv. 112-5 | 1 nal evidence of 
7°45 operation. Arcing 
Equiv. 115-0 1 contacts moderate- 
7:6 ly burnt. 











Test Duty No.5. At 100 per cent. 
Tested Single- Phase. 











as indicated in Table II. The first Test Duty 
Nos. 8284 and 8288 resulted in the rated peak making 
current being attained in the second operation of the 
duty cycle only when a maximum peak value of 
225 kV was measured. The test duty was accord- 
ingly repeated, and on the first operation of Test 
No. 837a, a peak making current of 266,000 amperes, 
that is, 21 per cent. in excess of the rated value, was 
attained. There was no visible effect at all on any 
part of the gear, no loosening of any of the connec- 





of the Rated Asymmetrical Breaking Capacity. 


836 A Break | | _ 87-2 | 62- 
—| 3 Minutes } 
836 B Break 5°7 | — 85-8 18- 
3 Minutes | | 
836 C Break 5-7 _ 86-1 |} $1 





tions or other parts of the circuit-breaker could be 
| detected, and the burning of the arcing contacts 


Breaker Fitted with New Arcing Contacts and 





1 Equiv. | 116-8 1 
7:7 





No emission of smoke 
; or oil. Slight smoke 
2 Equiv. 116-8 2 from vent pipe. 
fe Arcing contacts 
‘1 Equiv. | 116-8 1 moderately burnt. 
a 
| 


of the tests did not exceed one half-cycle. The 
duration of arcing was naturally longer at 30 per cent. 
and 10 per cent. of the full breaking capacity, but 
did not exceed 4 and 7 half-cycles, respectively. As 
would be expected, the use of an efficient arc-control 
device results in the tank pressure during the break- 
ing operation being very low. In none of the tests 
given in Table II did the pressure exceed 100 lb. per 
square inch. As the tanks were subjected to a 
static pressure test at 400 lb. per square inch, it will 
be seen that the factor of safety is ample. 

It might be considered that, in view of the use of 
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| 
aro-control pots the construction of the tank is 
unnecessarily strong. It must not be forgotten, | 
however, that a strong tank is an additional factor 


LAUNDRY EXHIBITION. 





of security against the unlikely event of the failure 
of an arc-control pot. -The breaker is, in fact, 
sufficiently strong to give a plain break without 
control pots, so that the combination of the robust 
breaker construction and the simplicity and proved | 
reliability of the pots guarantees, it is claimed, a 
very high factor of safety and freedom from trouble 
in service. 

As mentioned above, a three-phase set of isolating 
switches, together with the appropriate connections, 
was made up on a test framework resembling as | 
closely as possible the metal work of the actual | 
cubicle, and was subjected to a series of short-circuit | 
tests. The current passed through the assembly 
was increased progressively until a peak value of 
239 kA had been reached, the total duration of the 
passage of the current being 18 half-cycles. The 
passage of this current through the isolating switch | 
and connections had no visible effect whatever, 
there being no marking of the contacts of the switch 
and no movement of the conductors. The amount of | 
heating produced was also negligible. It was con- 
cluded from the tests described above that the | 
whole of the gear was entirely adequate, both in 
respect of mechanical and electrical strength, for the 
service to which it will be subjected. 

The station auxiliaries are supplied through three | 
2,000-kVA, 6,600/3,300-volt transformers, which | 
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Messrs. Baker PERKINS, LIMITED. 





were constructed by Messrs. Metropolitan- Vickers 
Electrical Company, Limited, Trafford Park, Man- 
chester. They are of the outdoor type and are 
housed in cubicles which are below the switch 
annexe and are open to the river front. As already 
mentioned, the motors driving the feed and circu- 
lating pumps are supplied at 3,300 volts, while the 
other alternating-current auxiliaries are fed from | 
three 750-kVA, 3,300/400/230-volt transformers. 
These transformers, which were also constructed 
by the Metropolitan-Vickers Company, are housed | 
in the base of the new chimney. The 3,300-volt 
supply is controlled by a 12-panel metal-clad 
compound-filled switchboard, which was constructed 
by Messrs. A. Reyrolle and Company, Limited, 
Hebburn-on-Tyne. This board is sectionalised and 
arranged so that half can be taken out of commission 
without seriously affecting the running of the station. 
The 400-volt supply for the boiler-house and turbine 
auxiliaries is controlled from a metal-clad air- 
insulated board, which was also constructed by 
Messrs. Reyrolle. It can be sectionalised in the 
same way as the 3,300-volt board. There is also a 
Brookhirst auxiliary starter and control board 
for each of the boilers. These boards, which are 
mounted on the fan floor, are supplied through a 
1,000-ampere circuit-breaker, and each pair is 
interconnected by a coupler switch, and can be 
remote controlled from the firing floor. Two 
English Electric combination switch-fuse boards | boiler-house offices are equipped with 20-lb. cylin- 
are provided for controlling the supplies to the |ders. Audible alarms are provided on both systems 
turbine and boiler-house auxiliaries. These are fed | and remote visual indicators are fitted in the control 
through similar switches. room. Sectionalising walls of Durasteel have also 

A final interesting point about the extended | been erected in the switch room to localise the 
Thorpe station is the comprehensive fire-extin- leffects of an outbreak of fire and to enable the 
guishing eystem which has been provided. As a co, apparatus to deal with it more effectively. 
primary protection the well-known Mulsifyre system Partitions of the same material are fixed round the | 
has been installed on the three largest turbines, the | Stair heads and at other places for the same purpose. 
rotary-converter transformers, rural 11-kV trans- | 4 concrete sump capable of holding, without over- 
formers, and main and boiler-house auxiliary trans- | flowing, 2,000 gallons of oil, as well as an equal 
formers. It has also been installed as a secondary quantity of water from the Mulsifyre system, has 
protection in the main switch bay and switch | been constructed outside the building, and the 
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Messrs. THoMAS BRADFORD AND COMPANY. 


THE INTERNATIONAL LAUNDRY 
AND ALLIED TRADES EXHIBITION. 


(Continued from page 413.) 


OvR survey of the International Laundry and Allied 
Trades Exhibition may be continued with a description 
of the extensive exhibit by Messrs. Baker Perkins, 
Westwood Works, Peterborough, which 
occupied practically the whole of the New Hall. One 
of the principal items was a complete wash-house unit, 
having as its main feature a large cylindrical trolley 


| arranged to rotate about a fixed vertical axis in the 


centre of the wash-house, and provided with compart- 
formed by radial division plates. On the 
circular rim of each compartment is hinged a polished 





annexe. In addition, a number of branch pipes, | ®¥™PS under the main switchgear and the trenches 
round the station-auxiliary and 11-kV step-up | position to rest on a projection on one of four open-end 
| transformers drain into this. | type washing machines, grouped in a semi-circle about 

The new plant at the Thorpe station was con- | the trolley. At each horn of the semi-circle is placed 
structed to the designs of Mr. V. A. Pask, M.I.E.E.,|a hydro-extractor, and beyond and between them a 
City Electrical Engineer, whom we have to thank | continuous shaker tumbler. A chute, — in 
for permission to publish the foregoing description. | Overhead runway, is loaded from any oe 10 yo mince 7 
| We also have to thank Mr. Pask for the loan of | of bins on the floor above by releasing # trap 


i : : discharges its load on to the metal tray, from which 
the drawings and photographs illustrating the | the — - fon 


: sushed into the washing machine. The 
first two parts of the article and Messrs. The General | tray is then a past the vertical position and rests 
Electric Company, Limited, for those relating to the . 


; . y shine 
000 , / | against a support on the trolley. When one mac 
1,000,000-k VA switchgear. | has been put to work the next is similarly loaded. On 
the floor above, the soiled articles i caien 
land sorted into bins according to their classifi : 
Tae InstiruTe or Fve..-—Lt.-Col. J. H. M. Greenly, | ‘ . ; ar io on i to 
C.B.E., who has been a vice-president of the Institute of When washing - completed, the 4 fall : i. 
a horizontal position and used for the following seri 


| Fuel for the past few years, has been elected President. | . : 
He will succeed Sir Philip Dawson, on October 13. |of transfers: First the goods are passed from th: 


each complete with two sizes of nozzle and 100 ft. 
of hose, have been fixed at various points to deal 
with areas not covered by the fixed installation. 
This system, which was supplied by Messrs. Mather 
and Platt, Limited, Manchester, is fed from duplicate 
pumps, one of which is driven by electricity and 
the other by steam. 

On the other hand, in the main switch room 
and switch annexe carbon-dioxide is used as the 
primary extinguishing medium, and is supplied 
from forty-eight 80-lb. cylinders, which were installed 
by Messrs. Walter Kidde, Limited. These places 
are equipped, in addition, with a hand-operated 
Mulsifyre system for use as a back-up or in cases of 
emergency. The offices, main control room and 





| Monel-metal tray which can be turned to a horizontal 
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Fig. 21. 
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washing machine to a compartment in the trolley, and 
rotated to face one of the two hydro-extractors. The 
goods are then passed to this machine, in which the 
moisture is extracted, and thence to a bin for feeding 
into the continuous shaker-tumbler, which discharges 
to a conveyor leading directly to the ironing room. 
The display also included several pressing machines, 
and a four-roll and a six-roll ironing machine, An 
illustration of a four-roll machine is reproduced in 
Pig. 18 on the opposite page. Each bed unit of these 
machines is constracted for two rolls. The steam cham- 
ber has four steam inlets and outlets, and is designed to 
eirculate the steam in a serpentine path to ensure that 
there are no cool spots. The drive is by chain and 








able-speed motor, of 
sufficient size to enable 
two more rolls to be 
added. A finger guard 
is fitted, movement of 
which automatically 
stops the machine. On 
the left of the machine 
are mounted a steam- 
pressure gauge, and a 
thermometer giving the 
temperature of the sur- 
face of the beds. The 
three dials on the right 
give the speed of the 
rolls; the air-receiver 
pressure, and the 
sure of the rolls on the 
beds, which can be regu- 
lated by a control knob 
near the gauge. The 
knob controls the supply 
of compressed air to 
cylinders, which are also 
used to raise the rolls 
clear of the beds after 
finishing work. A lever 
retains the rolls in the 
raised position. A new 
development for a six- 
roll or eight-roll ma- 
chine is the attachment, 
at the delivery end, of 
a donveyor band about 
14 ft. long. When hand- 
ling large articles, two 
operators take them off 
from each side, while 
a third completes the 
folds, and when hand- 
ling small articles the 
third operator on each side moves the end of the 
band. It is claimed that the -band enables. six 
operators, instead of the former twelve, to deal with 
the output of a six-roll machine running at full speed. 
Messrs. Baker Perkins, Limited, also exhibited a 
number of hydro-extractors and open-end washing 
machines, one of the latter being fitted with their 
automatic washing control, which is visible on the right 
of Fig. 20, above. This control mechanism affords 
positive measurement of time intervals, and of quanti- 
ties of water and solutions. A disc, arranged above 
the control cabinet, and driven by a fractional horse- 
power constant-speed motor, governs such operations 
as can be suitably controlled on a time basis, and opens 





Mortor-DrivEN WASHING MacaInrt; Messrs. THomas BRADFORD AND CoMPANY. 


the valves supplying the various liquids. When any 
of the valves is open, the dise is not driven by the 
motor, but by a fluidmeter actuated by the flowing 
liquid, at a speed corresponding to the rate of delivery. 
The valve closes when the disc has rotated through 
a predetermined angle corresponding to the desired 
quantity. Variations in the water-supply pressure can 
thus affect the time during which the liquid flows into 
the machine, but cannot affect the quantity. The 
controlling dise is covered with insulating material, 
perforated to permit electrical contact to be made by 
spring-loaded fingers as it revolyes. Each finger 
controls one operation, and runs in a separate circular 
track as the disc passes beneath it, Thus, when the 
machine is started, the motor rotates the disc until a 
slot arrives opposite the finger controlling, for example, 
the hot-water supply; electric eontact is made and 


- | causes a magnetic control valve to operate a com, 


air valve, which, in turn, opens the hot-water supply 
valve. At the same time, the motor driving the control 
disc is switched off, permitting the hot water to drive 
the disc by means of the fluidmeter through which it 
flows. When the required quantity of hot water has 
passed into the machine, the end of the slot on the 
control dise reaches the finger and the electric circuit 
is broken. The magnetic valve then shuts off the air 
supply and closes the hot-water supply valve, stopping 
the fluidmeter, when the motor again takes over the 
drive, The other water, solution, steam, and outlet 
valves are similarly operated. Separate meters are 
provided for the soap, soda, and blue solutions, the 
steam being supplied directly to the machine, The 
machine, which is driven by a reversing motor thr 

a Vee-belt drive, can also be stopped by the co ; 
and, in addition to a lamp which glows when the 
whole process is completed, another lamp indicates 
when the machine needs attention, for the injection of 
bleach or other solution which it may be desired to 
add by hand. A dial indicates the total quantity of 
water used, and a by-pass enables the measured quanti- 
ties of solutions to be diverted to a receptacle outside 
the machine in order to check the functioning of the 
control. Push buttons are provided, controlling the 
circuits normally operated by the disc, so that, the 
operations can be worked by hand independently of 
the automatic control. 

Messrs. Baker Perkins, Limited, also showed the 
“ Prosperity ’’ dry-cleaning plant, which uses a non- 
inflammable liquid, trichlorethylene, as a solvent. 
The plant automatically washes, rinses, extracts, dries 
and deodorises, recovers the solyent and distils it, all 
the operations being regulated by a. control similar to 
that described above. The operations of washing, 
rinsing, drying and deodorising are all carried out in 
one rotating cylinder, the s of which is suitably 





varied. After use in the washing and rinsing processes, 
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the solvent is pumped to a steam-jacketed still for 
distillation, passing thence through a water-cooled 
condenser to a storage tank for re-use. The solvent 
evaporated from the goods during drying and deodori- | 
sing liquefies in the condenser and is likewise pumped | 
through the still to the storage tank. Steam for these 
machines, and for others in the New Hall, was supplied 
by a horizontal “* Thermax ”’ boiler, 7 ft. in diameter by 
10 ft. im Jength, exhibited by Messrs. Ruston and 
Hornsby, Limited, Sheaf Iron Works, Lincoln, and 
eapable of evaporating 3,500 Ib. per hour at 150 Ib. 
P Washing = usuall ided with 
are ly provi with auto- 

matic locks so that the outer doors cannot be opened 
until th@power is shut off. In a motor-driven washi 
machine exhibited by Messrs. Thomas Bradford 
Company, Crescent Iron Works, Salford, 6, Manchester, 
and shown in Fig. 21, on page 441, a cam on the starting 
lever interlocks with an operating quadrant on the outer 
casing door, On the belt-driven type of machine it is not 
possible to stop’ the rotation of the inner cylinder in 
exactly the correct position for unloading, and a hand- 
turning gear is therefore provided, in which a worm 
carrying a hand wheel engages‘with a spur wheel driving 
the machine. An interlock with the starting rod ensures 
that this gear cannot be until the machine is 
stopped. On heavier mac Roy is replaced by a 
power inching arrangement, in w an auxiliary shaft 
driven in one direction, can, by the operation of a clutch, 
drive the machine at a very low to its correct 
position. One of the starchwork ironers exhibited by 
this firm is illustrated in Fig. 19, on page 440. In this 
machine all three rolls are steam-heated, in addition to 
the beds, the steam and condensate pipes passing 
through the end of the rolls. The condensate is siphoned 
out through a trail pe inside the roll. Over the 
feeding ribbons a s -steel finger guard is fitted 
which, if knocked forward by an operator, disengages 
a friction clutch on the primary drive to the gearbox. 

The stand of the British Launderers’ Research 
Association, Hill View-gardens, Hendon, N.W.4, was 
designed to show the scope of its various sections. 
These dealt with textiles, including damage to fabrics 





arising in use or mis-use of some household appliances ; 
physico-chemical research, in which was shown appa- 
ratus, designed by the Association, for measuring the 
pH values and the wetting and emulsifying powers of 
laundry liquors, and the rate of penetration of detergent 
solutions into a fabric; and engineering research, in 
which a number of the Association’s inventions were 
displayed. In the last-named section was exhibited 
an electrically-heated iron, fitted with a control giving 
a low temperature for use with silk and similar articles, 
or, alternatively, a high temperature for ironing heavy 
fabrics, both temperatures being thermostatically 
governed within fine limits. A steam-operated injector 
jet was shown, for introducing secondary air to the 
furnace and inducing turbulence in the gases in vertical 
boilers, constructed so as to require the drilling of only 
one hole in a standard fire door. A silent steam-nozzle 
for heating water in tanks was demonstrated, consisting 
of a central jet-head having a number of small spiral 
grooves to impart rotary motion to the steam. A cowl 
round the jet-head is perforated to promote a water 
circulation as the steam issues from the nozzle. It 
may be mentioned that, in addition to research, the 
activities of the Association include a technical depart- 
ment dealing with laboratory tests and analytical 
reports, publications, lectures and educational work, 
and investigations in an experimental laundry. 

A washing machine, claimed to have the largest 
diameter inner cylinder in the world, was shown on the 
stand of Messrs. Marshall, Hunt and Partners, Limited, 
14, Victoria-street, Westminster, 8.W.1. It has eight 
compartments, and can b= loaded and unloaded simul- 
taneously through doors at the front and back. An 
automatic electric washing-control, known as the 
“ Electra,” was also shown, and is illustrated in Fig. 22, 
on page 441. This apparatus governs the whole of the 
timing of the washing and rinsing process, the intro- 
duction of hot and cold water, steam, soap, soda and 
blue solutions, and the operation of the outlet valve. 
It is usually preferred to add bleach and other special 
solutions by hand, but the control is arranged to give 
& light and buzzer signal when such attention is neces- 
sary. Another lamp indicates that the control is in 
use. The compact self-contained unit consists of a 

wer control box and a hand control section, the 
ormer containing a motor-driven drum, which revolves, 
normally, once in 14 hours—a longer period than any 

is likely to need—and is marked on the circum- 
nee with divisions representing one minute each. 
The drum comprises a number of wheels corresponding 
to the water, steam, solutions and outlet valves to be 
controlled, each wheel having adjustable cams to 
operate the electric contacts to be seen on the left- 
hand side of the drum, thus supplying current to the 
totally-enclosed fractional horse-power motors actuati 
the respective valves. When a valve is fully epened 
the current is automatically cut off by a relay. 
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Fic. 23. Drymvse TumBter; Messrs. THe Cuerry TREE Macutne Company, Lauren. 


are set so that when the valve has operated for the 
desired period it is closed by the motor, which is again 
automatically stopped when the valve is completely 
shut. A second valve, inserted in the steam-supply 
pipe, is thermostatically controlled by the temperature 
of the water in the washing machine so that when 
boiling point is reached and less steam is required, the 
quantity of steam passing is reduced. The front panel 
of the unit has a pointer rotating with the drum and 
showing on a scale the stage reached in the process ; 
and a hand-wheel is provided to turn the m by 
hand when setting the cams and to set the drum to 
zero after a process has been completed in a shorter 
period than is required for a revolution. One 
switch on the front panel controls the motor driving 
the drum, and another varies its speed, if, for example, 
time has been lost in the wash-house, or a shorter w 
is desired, without reducing the length or number of 
rinses at the end of the process and without the 
necessity of altering the cams. It is stated that the 
drum ean be lifted out and replaced in a few seconds 
by another giving a different process, The hand control 
section, seen in the iNustration below the power unit, 
consists of a set of switches, each of which can be 
operated by hand to cut out the power control and to 
open or close a particular valve, power consump- 
tion is low, each valve requiri 25 watts. 
Messrs. The Cherry Tree Machi y, Limited, 
Blackburn, Lancashire, displayed a number of washing 
machines, hydro-e .tractors, presses, a i 
tumbler. The hydro-extractors were fitted with a 
device to ensure that the cover cannot be lifted until the 
basket has stopped rotating. It consists of two parts, 
one being a spring-loaded catch-bolt with a rack and 
pinion, either of which moves longitudinally along the 
other according to the circumstances. The other part 
comprises a hardened-steel ball resting on a saucer-like 
depression and carried in a small chamber on the top 
of the basket spindle, a pin preventing the ball from 
assuming a dead-central position. About 4 in. above 
the ball is a plunger, attached by levers to a sliding rod 
earried by the underside of the cover, and protruding 
into the chamber through a clearance hole. The 
sliding rod is arranged radially and is attached at its 
outer end to the spindle of the pinion, which carries an 
operating trigger. This rotates the pinion and engages 
with the rack extension of the catch-bolt which locks 
the cover. When the basket rotates the ball is centri- 
fugally thrown away from the near-centre position. of 
the depression under the plunger; thus, when the 
trigger is rotated, the plunger is free to move, allowiag 
the rod and pinion spindle to slide longitudinally, the 
nion moving along the rack while the latter is hel! 
the spring, the catch-bolt remaining in the lockeJ 
position. The ball tends to remain in its outer position 


onl 


cams on the wheel operate in the same manner and! until the basket comes to a dead stop, when it rolls! dry-cleaning, or if cooling air is required, damper c is 





back to its position under the plunger. The plunger, 
and consequently the pinion spindle, cannot then 
move when the trigger is rotated, so that the rotation 
of the pinion moves the rack backwards against the 
spring pressure, thus withdrawing the catch-bolt and 
) cca the cover. A feature on the pneumatically- 
operated pressing machines shown by this firm is a 
safety device which prevents the moving head from 
falling in the event of breakage of the two balancing 
springs or their end connections. It also avoids the 
necessity, which would otherwise exist, of fitting a 
number of springs, thus simplifying the design. The 
top of each spring is attached to one arm of a heavy 
cast-iron crank which, in addition to arms connecting 
the springs to the head, has a balance weight on a third 
arm. If a spring breaks, the balance weight causes a 


ash | pawl on the crank to engage with fixed ratchet teeth 


on the frame of the machine, thus preventing the head 
from falling. 

During the extraction of moisture in centrifugal 
machines, the articles are packed tightly together by 
the centrifugal action, and it is necessary to shake 
them out before feeding them to ironing and other 
finishing machines. This is sometimes done by hand, 
but often by a drying tumbler which can also wholly 
or partially dry the articles to allow of increased — 
in the finishing processes, the drying effect being 
obtained by heated air. A drying tumbler, ex- 
hibited by Messrs. The Cherry Tree Machine Com- 
pany, Limited, and shown in section in Fig. 23, 
above, is provided, for drying woollens and flannels, 
with an alternative lower speed and a thermostatic 
control for the air temperature, and can also be adapted 
for drying articles that have been “ dry ” cleaned. The 
section in Fig. 23 shows the flow of air through the 
machine and the arrangement for recirculation. The 
damper a is shown open for re-circulating a proportion 
of the already heated air, but is closed if this is not 
desired. Fresh air only is then drawn in, through 
inlet 6, and passed throug’: the steam-heated battery 
and by way of the opening c to the fan, which discharges 
and circulates the heated air through the textile con- 
tents of the perforated inner cylinder or cage, which is 
rotated alternately a few revolutions in each direction, 
gently tumbling and shaking out the contents. Up on 
leaving the cage, the vitiated air passes throngh,a 
woven-wire screen where any lint is caught, the air 
again passing damper a for re-cireulation, or, if the 
damper is closed, flowing through outlet holes at each 
end of the machine. The screen is automatically 
wiped, to ensure that the lint screen does not beceme 
clogged and remain so without attention, when. the 
outer door is opened. Both the lint screen and .the 
heater are carried on runners and ean be easily with- 
drawn for inspeetion. For use in conjunction -with 
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closed and f is opened, thus allowing only fresh cool air 
to enter, while the vitiated air is exhausted to atmo- 
sphere. An auxiliary door is also fitted, and is arranged 
to fly open if an explosion should occur. This controls 
a valve which immediately floods the machine with 
steam to prevent fire within. Provision is also made 
to earth any static electricity which may be, generated 
by the friction of the contents: 

Drying tumblers were also displayed by “Messrs, 
The British Laundry Machinery Company, Limited, 
Cascade Centre, Alperton, Wembley, together with a 


pillow-renovation plant, a six-roll ironing machine 
with its rollers stripped for inspection of the various 
coverings, and a dry-cleaning unit. Demonstrations 


were also given of the working of the “)Notrax” 
hydro-extractor. In this machine the basket is made in 
separate halves and can be removed from the machine 
by an electric hoist supported from an overhead 
runway. The semi-circular halves,.or-containers, are 
first rolled in pairs to a washing machine, frony Which 
they are loaded, the flat side of the containers enabling 
them to be placed close for this purpose. They, are 
then hoisted together, rolled. to~the extractor and 
lowered into it for extraction. After this process, they 
are again hoisted and rolled to the ironing-robm, where 
their hinged bottom doors are opened and the gaods 
dumped on to a table for shaking-out and finishing, 
Several pairs of containers can be used in-order to keep 
the extractor continually at work. With-this system 
trucks are not needed in the wash-house, and the goods 
are handled once only instead of the four times 
necessary with trucks and one-piece cylindrical baskets. 
Another exhibit on this stand was a folding-maehine 
for napkins and towels, capable of dealing with 1,800 
small flat pieces of uniform size per hour, and adjustable 
for pieces from 16 in. to 36 in. long and from 12 in. to 
32 in. in width. The article is placed in a flat position 
at an appropriate stage in the operating eycle of the 
machine and is held in place by a fingert each end of 
the intended fold ; the fingers draw outwards, tending 
to smooth the article, The first two folds are then 
made by polished and plated steel parts which fold 
the article into three, after which it is drawn down- 
wards between two rubber rollers and two cross folds 
made. The folded article is then remOved by an endless 
band conveyor, to be automatically stacked and 
counted. 
(T'o be continued.) 








LETTERS TO THE EDITOR. 


FLANGED PIPE JOINTS FOR HIGH 
PRESSURES AND TEMPERATURES. 
To tHe Eprron or ENGINEERING. 

Sin,—In the Hydraulic Machine Laboratory of the 
Technical University, Trondheim, Norway,-some tests 
have been made on undrilled and drilled plain’rings, 
in order to determine the influence of bolt holes on the 
deflection of flange rings of light“reetangular cross 

































section. These may be of interest in connection with 
the researches on heavy cross-section niags, dealt with 
in the article by. Dr. R. W. Bailey, on “ Flanged Pipe 
Joints for High Pressures and Temperatures,” in your 
issue of October 15, 1937, on page 419. 

An undrilled and a drilled steel ring, of similar 
dimensions, were loaded as indicated in Fig. 1, the 
dimensions of the rings being given in Fig. 2. The 
angle of deflection was measured by means of four 
mirrors located at angles of 90 deg. around the ring 
periphery, and the means of the four mirror readings 
were plotted against the applied load, as in Fig. 3. 











Expressing the deflection of the drilled ring as A times 
that of the undrilled ring, it was found that 
VE Deflection of drilled test ring — 
~ Deflection of undrilled test ring 
2-19 x 10-* W 
= 1-66 x low ~ 1 


In connection with these tests on rings, the deflec- 
tions of drilled and undrilled bending test-pieces, of 
the same cross-section as the rings, were measured. 
The spacing and diameter of the holes were the same 
as those of the drilled ring. The bending test-pieces 
were supported on knife edges about 14 in. apart, 
the load being applied midway between them. Both 
the supports and the point at which the load was 
applied were located midway between pairs of holes. 

in these tests it was found that 


Deflection of drilled test-piece 


' Deflection of undrilled test-piece 

A second set of tests gave the value A = 1-27. The 
results, it will be seen, are in good agreement with the 
value of A obtained for the rings. 

For light crogs-seetion. rings, it is not necessary to 
take into account the strain due to radial and shear 
stressts and the calculations, in the case of undrilled 
rings, are very simple. Considering the equilibrium 
of one-half of the ring, the » distributed couple Wa 


= 1-29 


applies a bending moment re to a single cross-section, 


The ring may be treated as a beam in simple bending, 
and in the general case the radius of curvature p is 
such that 

Young’s modulus x moment of inertia E12 
~~ applied bending moment —=—“—S‘( Wa 
which is constant along the periphery of the ring. As 
will be seen from Fig. 4 





—t ee a 
p= 5’ if @ is small. 
Equating the two values of p the angle of deflection 
can be obtained from the equation :— 
_ Wary 
' 2nrEL 
Using for E the value obtained on the two undrilled 
bending test-pieces, viz., E = 28,700,000 lb. per square 
inch, and with the couple arm a = 23/32 in., this 





equation gives @ = 1-65 x 10-* W for the undrilled 
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Fig.4. 
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ring, which agrees very well with the value @ = 
1-66 x 10-* W, obtained experimentally, 

It will be noticed that the tests described above 
suggest that the influence of bolt holes is less than that 
given by Fig. 7 of Dr. Bailey’s article. 

Yours faithfully, 
Lewr Sorsnass. 
Trondheim, 
January 17, 1938. 








THE ENERGY BALANCE SHEET 
OF THE GAS ENGINE. 


To THe Eprror or ENGIngertna. 


Str,—I find it necessary to say a few words in 
reply to the letter which appears in your issue of 
April 8, on page 385, over the signature of Mr. T. K. 
Hanson. If Mr. Hanson had read my articles with 
care he might have appreciated the fact that where 
L cut. short the expression 2H, + 0O,=2H,0 to 
H, + O = H,0 it was merely an expedient to simplify 
the arithmetic; the matter under immediate dis- 
cussion was nothing but arithmetic, and in such cases 
I have found it a simplification to divest the expres- 
sions of the redundant numeral 2, which makes no 
difference whatever. He will find that I am fully 
aware of the truth if he will refer to other passages 
where this, simplification is not made. Mr. Hanson 
tries to make capital out of my having used the word 
pedantry: well, perhaps it was not well chosen ; 
I merely meant pedantry when dealing, with the 
arithmetic as in the passage to which it applied. I will, 
however, withdraw that word, for to insist would be 
to suggest that Mr. Hanson is a self-accused pedant, 
and I should \be very sorry that any remark of mine 
should be so construed, 

With regard to Mr. Hanson's objection to the doctrine 
of intrinsic change of volume, I confess myself failing 
in comprehension; what he means,I cannot fathom. 
Intrinsic change of volume has been admitted as a 
definite fact by all authorities for many years past ; 
let him. consult the works of the late Sir Dugald Clerk, 
to which I make reference in my articles, and he will 
realise that the dectrine is perfectly well established. 
I haye neverseen it disputed, and I have discussed it 
with many who are, perhaps, more up to date than 
I am a as to(current views. Mr. Hanson wishes 
it established by reference to Avogadro’s law; very 
well; one molecule of oxygen O, combining with 
two molecules of hydrogen 2H, (three molecules in all) 
form two. molecules of water, 2.H,O, so, that, one 
molecule has disappeared in the transaction, which, 
according. to Avogadro’s law, means a contraction. 
It matters nothing whether we regard the equation as 

ing molecules or volumes of gas, the result 


is the same. ‘ , 
I think it would save time if further discussion could 
be postponed till after the.conelusion of the articles. 
I shall, then value it greatly, for if I should have fallen 
into error I would like to acknowledge it, or if any 








points require further elucidation, I shall be happy 
to oblige. Finally, 1 beg of any who wish to question 
or to challenge me, to read the whole of the articles, 
and not jump to conclusions on the strength of having 
looked through one or two articles only. 

Yours faithfully, 

F. W. Lancuesrsr. 
Dyott End, 








Oxford Road, 
Moseley, Birmingham. 
April 8, 1938, 
TWO-STAGE POSITIVE ROTARY 


COMPRESSOR. 


On page 195 of the 143rd volume of ENcrveeRrine, 
in our account of the engineering exhibits at the 1937 
British Industries Fair, we described and illustrated 
a novel type of vacuum pump, with inter-geared 
rotors, which was displayed by the makers, Messrs. 
The Northey-Boyce Rotary Engineering Company, 
Limited. Our description and drawing related only 
to the simplest form of the Northey-Boyce pump, viz., 
the single-stage machine ; but the facts were mentioned, 
that the design was equally applicable to the work of 
compression, by reversing the direction of rotation, 
and that a range of two-stage machines was then 
under construction at the company’s works at Park- 
stone, Dorset. 

A large two-stage compressor constructed recently to 
supply air at 100/120 lb. per square inch pressure for the 
operation of foundry tools, is illustrated in section 
in Figs. | to 3, on this page. The principle on which 
it acts is identical with that of the vacuum pump 
previously described, but may be briefly recapitulated. 
The two balanced rotors have each a curved lip and an 
adjacent recess, the lip of one rotor entering the recess 
of the other. There is no actual contact between 
the rotors, but the clearances are so fine that, at the 
high speeds employed, the loss by leakage past them 
is negligible by comparison with the advantage of 
avoiding the wear that contact would entail. Similar 
fine clearances are provided at the ends of the rotors, 
which float freely on the shaft keys, the end pressures 
being balanced by the provision of equal-sized ports 
in both covers. The appearance of a typical pair of 
rotors and their relative positions, as determined by 
the meshing pinions on the two shafts, may be seen 
in Fig. 4 on the opposite page, which shows a single- 
stage compressor of 59 cub. ft. per minute capacity, 
with the end cover removed. Assuming the delivery 
port to be just closed, the inlet port is then beginning 
to open into the space between the two projecting | 
lips. As the lips separate, air is drawn into this space, | 
and at the same time the air already in the communi- 
cating annular spaces on the other side of the two lips 
is compressed as its volume is reduced. The compressed 
air is discharged when the advancing recess in the 
appropriate rotor uncovers the delivery port. The 
inlet port closes rather later than the lag port. 
There is no direct communication between the two 
ports at any time, but at the point when both are 
closed and the lips and recesses of the two rotors are 
meshing together, the small charge of com air 
remaining in the recess of the delivery side rotor is 
transferred to the induction side of the pump. In 
effect, this supercharges the air trapped by the closing 
of the inlet port, before the compression cycle begins. 

The two-stage compressor illustrated in Figs. 1 to 3 
has a duplex first stage and a simplex second stage, 
the two stages being contained in separate casings and 
connected by a flexible — joining the co-axial 
shafts on the right-hand side o the machine, viewed 
from the driving end. At the designed speed of 
1,000 r.p.m. the displacement is 564 cub. ft. per 
minute. Both casings are mounted on a box base 
containing the tu intercooler; but it will be 
appreciated that this arrangement is not an essential 
feature of the design, and the intercooler can be 
differently disposed if cireumstances uire some 
other arrangement. The drive is by multiple Vee-belts 
from a 115-h.p. motor to a pulley mounted on the 
right-hand shaft which, like the parallel-driven shaft 
of the first-stage machine, is cerried in roller or 
at the ends, and supported by a ball at mid- 
length. The first-stage casing is made in 
a vertical joint in which the bearings are held in 
machined recesses. The parallel shafts of the second- 
stage machine have roller bearings at the inner ends 
and ball bearings at the outer ends, where the con- 
necting pinions are mounted on short tapers. All 
shafts ich project through the covers are sealed 
with carbon-ring packless glands. The casings, whi 
are of cast-iron, are fully water-jacketed, 


= 


Atm eric air is drawn in by the fi 
og De ay sme «li Po re rere | 
4-in. , and is delivered through « similar manifold 
on the opposite side of the machine to the intercooler, 
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ROTARY COMPRESSOR. 


MESSRS. THE NORTHEY-BOYCE ROTARY ENGINEERING COMPANY, LIMITED. 








Fig. 4. 











CoMPRESSOR OPENED UP FOR INSPECTION. 





Fic. 5. Rattway-Brake Type EXHAvUsTER. 


in which the air passes outside of the tubes. The 
second-stage machine draws from the other end of the 
intercooler casing, on the same side as the first-stage 
suction, and delivers through a branch of 3-in. bore. 
Unloading valves, operated by air cylinders, act by 
by-passing the deliveries of both stages back through 
the intercooler. The rotors are of cast-iron, and are 
balanced by holes drilled opposite to the lips and 
afterwards carefully plugged. They are ground on 
all external surfaces and also in the bores. The shafts 
are of case-hardened alloy steel, ground all over, and 
the parallel shafts are connected by nickel-chrome steel 
gears. 

The single-stage compressor, of 59 cub. ft. per minute 
displacement, shown in Fig. 4, and the 182 cub. ft. per 
minute railway-brake exhauster, shown in Fig. 5, 
on this page, are two of a number of Northey-Boyce 
compressors and vacuum pumps which we recently 
examined in the makers’ demonstration room at 
Thames House, Westminster, S8.W.1. In all, ten 
machines are installed in readiness for demonstration, 
each being equipped with its own receiver, pressure 
gauge, and wattmeter. The largest unit has a displace- 
ment of 182 cub. ft. per minute. The exhauster 
illustrated in Fig. 5 is part of a large exhibit, occupying 
the whole of one side of the room, which has been 
arranged in collaboration with Messrs. Gresham and 
Craven, Limited, 40, Wood-street, 8.W.1, who are the 
sole distributors of Northey-Boyce compressors and 
exhausters for railway braki urposes in Great 
Britain and in certain nae the British Empire 


overseas. The exhibit consists of 50 vacuum-brake 


cylinders mounted in a frame and equipped with the 
full extent of train-pipe and auxiliary fittings that 
would be required for a 25-car train 1,500 ft. in length. 
By means of suitable valves any desired number of 
cylinders can be connected to represent trains of lesser 
length, down to a two-car unit, 


Two exhausters are 








provided, one being the machine shown in Fig. 5 
and the other a belt-driven pump with a displacement 
of 45-5 cub. ft. per minute. The various gauges and 
controls are brought to a central position, at which 
the operator, representing the driver or motorman, 
can demonstrate the functioning of the full equipment 
under any assumed conditions of railway working. 
The other machines displayed have been selected to 
cover the widest possible range of applications, including 
those in which oil-free operation is essential, such as 
occur in dairies and food factories. Owing to the 
absence of metallic contact between the running parts, 
it is possible to run these machines without internal 
lubrication, with only a small loss due to the lack of 
internal sealing, and one of the machines is shown at 
work under these conditions. Limitations of space 
have prevented the display of the larger units manufac- 
tured, but we understand from Messrs. The Northey- 
Boyce Rotary Engineering Company, Limited, that 
compressors and pumps are now in production with 
capacities up to 900 cub. ft. per minute in the single- 
stage range and up to 700 cub. ft. per minute in the 


two-stage type. 








THE LATE MR. D. A. STEVENSON. 

Ir is with regret that we record the deathof Mr. 
David Alan Stevenson, which occurred at his home, 
Troqueer, Slateford, Edinburgh, on. April 11. Mr. 
Stevenson, who held the position of Engineer to the 
Commissioners of Northern Lighthouses for upwards of 
fifty years and relinquished it only a few weeks ago, 
was the eldest son of the late Mr. David Stevenson, 
M.Inst.C.E., and a sevond cousin of Robert Louis 
Stevenson, who was four years his senior.’ He was 
born on July 21, 1854, and was first sent to Mr. Scott's 
apereny. school, Picardy-place, Edinburgh. In 
» he entered Edinburgh Academy, and six years 


pier commences his prediee at he University of 
inburgh, passing out 1875 with the degree of 
B,Sc,, in Engineering. During the long summer vaca- 
tions of his college years he carried out a number of 
extensive surveys for his father and uncle, Messrs. 
David and Thomas Stevenson, MM.Inst.C.E., who, in 
addition to conducting a consulting practice, were 
Engineers to the Board of Northern Lighthouses, to the 
Fishery Board for Scotland (for harbours), and also to 
the Indian, New Zealand. and Newfoundland Govern- 
ments for lighthouses. These surveys included one of 
the River Foyle, carried out in 1871, and another for 
the harbour at Dicido, near Bilbao, Spain, carried out 
in 1874. He also visited a number of works in course 
of construction during his vacations, including the 
Dhu Heartach lighthouse, the harbour at Anstruther, 
and Berwick Dock. 

In 4875, he entered upon a pupilage of three years 
in the office of Messrs. D. aA T. Stevenson, during 
which he was engaged principally on the inspection of 
works in progress, and in the preparation of working 
drawings, estimates and specifications for lighthouses. 
harbours, docks, river and estuary improvements, and 
other engineering works. In the spring and summer of 
1877 he made a tour of the United States and Canada 
for the purpose of visiting the principal engineering 
works - and soon after his return carried ont 
surveys and supervised the construction of a harbour 
and lighthouse on Holy Island, Arran. Mr. Stevenson 
was made a partner (in) the) firm of Messrs. D. and T. 
Stevenson in 1878 and, in 1885, was appointed joint 
engineer with his uncle, Mr. Thomas Stevenson, to the 
Commissioners of Northern Lighthouses. His father 
died in 1886, and, in 1890, Mr. Stevenson and his 
brother, Mr. Charles Alexander Stevenson, became sole 
partners in the firm, the name of which was changed 
to Messrs. D. and C. Stevenson. During the following 
years, the brothers were responsible for the a 
and erection of lighthouses on Sule Skerry, Fair Isle, 
Hellyar Holm and Stroma, in the Orkney Islands, 
and at Barns Ness, Rattray Head, the Bass Rock, 
Hyskeir, and on the Flannan Isles, . 

he firm also acted as engineers to the Clyde Light- 
houses Trustees and were consulted by numerous 
harbour and river authorities at home and abroad. 
Mr, Stevenson, we believe, was responsible for the 
introduction, in 1903, of incandescent oil burners in the 
lighthouses under his jurisdiction. During the war he 
constructed, for the Admiralty, additional lights, fog 
signals and sea marks at the naval bases at Rosyth, 
Scapa Flow, and Invergordon, and in the Eastern 
Mediterranean. 

Mr, Stevenson was a Fellow of the Royal Society of 
Edinburgh and served for many years as an extra- 
mural examiner in engineering of his Alma Mater, the 
University of Edinburgh. He was elected an associate 
member of the Institution of Civil Engineers on May 6, 
1884, and transferred to membership rank on Decem- 
ber 7, 1886. In 1876, he was awarded a Manby 
Premium for a contribution of the Proceedings of the 
Institution, entitled “Dhu Heartach Lighthouse,” 
and, in 1887, received a Telford Premium for his paper 
dealing with “The Ailsa Craig Lighthouse and Fog 
Signals.” 








THE LATE MR. A. COOKSLEY. 


WE note with regret the death of Mr. Alfred Cooksley, 
which occurred at his home in Southwood-avenue, 
Highgate, London, N.6, on April 7. Mr. Cooksley, 
who was the proprietor of the firm of Messrs. A 
Cooksley, woodworking-machinery and sawmills engi- 
neers, 21-25, Tabernacle-street, London, E.C.2, was 
born on November 18, 1875. On completing his 
general education at the Merchant Venturers’ Tech- 
nical College, Bristol, he remained for a further year 
in the mechanical-engineering section of the College. 
He then served an apprenticeship of four years in 
the works of Messrs. H. O. Strong and Company, 
general engineers, Bristol, subsequently entering the 
drawing office of the firm, in which he spent the 
succeeding five years. In September, 1901, he left 
Bristol to become chief draughtsman at the London 
branch of Messrs, Kirchner and Company, woodworking- 
machinery engineers, Tabernacle-street, E.C. Later, 
he. became chief engineer and assistant manager, and 
finally manager, to the firm, and was responsible for 
the equipment of many new sawmills and joinery 
works in the United Kingdom. In 1905 and 1906, he 
installed mac’ for new sawmills, comprising 
50 machines, at the Naval Construction Works, Dal- 
muir, of Messrs. William Beardmore and Company, 
Limited, and also refitted the works of Messrs. D. and 
W. Henderson and Company, Limited, Glasgow. 
Subsequently, he installed sawmills equipment at the 
works of the Caledonian Railway Company, Glasgow, 
and at the works of Messrs. Harland and Wolff, 
Limited, Belfast. Mr. Cooksley was the inventor of 








improved dovetailing machines and of improvements 
in chain mortising machines, which were afterwards 
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extensively employed on Government contracts during 
the war. At the end of 1916 he purchased the business 
in Tabernacle-street from the Controller for the Board 
of Trade and became sole proprietor, continuing in this 
capacity until his death. He was elected an associate 
member of the Institution of Mechanical Engineers in 
1905 and transferred to the rank of member in 1917. 








PERSONAL. 
Mr. A. M. Harore, M.A., B.Sc... has joined the steff 
of Faraday House Electrical Engineering College, South- 
ampton-row, London, W.C.1. 


Messrs. Lopnrrz anp Company, Liurrzep, Renfrew, 
inform us that Mr. E. J. Allen, C.B.E., M.I.Mech.E., 
49, Parliament-street, S.W.1, their London repre- 


sentative, owing to continued indifferent health, relin- 
quished his association with them on March 31. As 
from this date the London agency has been assumed by 
Mr. D. W. Low, M.1.Mar.E., 55-61, Moorgate, E.C.2. 

Following the acquisition of Messrs. PHosrHor 
Bronze Company, Liwrrep, 54, St. Thomas-street, 
London, §8.E.1, by Messrs. Harpy, Sricer anp Com- 
pany, Laurrep,. Birch-road, Witton, Birmingham, 6, 
Mr. E. J, Hardy, who is now chairman, and two directors 
of Messrs. Hardy, Spicer, Mesars. J. L. Hardy and W. E. 
Sparrow, have joined the board of Messrs. Phosphor 
Bronze. Mr. J. L. Hardy is managing director. 








CONTRACTS. 


Messrs. Marryat Anp Scort, Lomrxzp, 75, Clerken- 
well-road, London, F.C.1, have received the contract 
for the lift installation for the Times of India Building, 
Bombay 


TENDERS, 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 


Steel Bridgework, 145 tons, including rivets, bolts and 
nuts. South African Railways and Harbours, Johannes- 
burg; June 20. (T. 20,677/38.) 


Mild-Steel Plates of various dimensions. South African 
Railways and ohannesburg; May 16. 
(T. 20,768 /38.) 


= 


BOOKS RECEIVED. 


Statutory Rules and Orders. 1938, No. 265. Rating, 
England. Producta of Rates and Precepts, London: 
H.M. Stationery Office. [Price 2d. net.} a4 

Illustrierte Technische Worterbicher. In‘ six PTF ay or 
German, English, _ French, i Spani and 
Russian. V. I, } py 
Water Eprwer. Berlin: V.D.I.-Verlag G.m.b.H. 
(Price 36 marks.] 

Electricity (Supply) Acts, 1882 to 1936. Mlectricity Com- 
mission. Electricity Supply, 1936-37. Return of Bngi- 
neering and Financial Statistics Relating to Authorised 
Undertakings in Great Britain for the Year Ending 
3let March, 1937 (or 15th May, 1937) for Public 
Authority Undertakings, and 31st December 1936, for 
Company Undertakings. London: H.M. Stationery 
Office. [Price 15s. net.] 

The Colliery Year Book and Coal Trades Directory, 1938. 
London: The Louis Cassier Company, Limited. 
[Price lM. le. net.) 


, 











Messrs. F. W. Brackerr anp Company, Limiren, 
Hythe Bridge Lronworks, Colchester, have received a | 
contract for the supply and installation of one of their | 
central-flow band-type patent screens, with accessories, | 
for the Canterbury Electricity Works. 

Messrs. Dospre Molnnes, Lowrep, 57, Bothwell: | 
street, Glasgow, C.2, have recently installed navigational | 
instguments, including their torque suspension standard 
compass, in the 8.8. Wray Castle, built by Messrs. 
William Hamilton and Company, Limited, for Messrs, | 
Chambers and Company, Limited, Liverpool. 

Messrs. Arcsa Crate, Lowrrep, Strand-on-the-Green, | 
Chiswick, London, W.4, have supplied 16/24-h.p. Diesel | 
engines to Messrs. W. J. Tod, Weymouth, for installation 
in a twin-screw barge ; to Messrs. Sigurdsson, Thorvald- 
son and Company. Limited, Riverton, Manitoba, for 
installation in a fishing boat on Lake Winnipeg; and 
to the Bishop of Melanesia, for use at the Melanesian 
Mission, Tulagi, Solomon Islands. The firm has also 
received orders, from the Far East, for eight of their 
special light-weight marine and stationary Diesel engines. 











Junton instrrution or Enoineers.—Sir William 
Bragg, O.M., F.R.S.. is to deliver the eighth quadrennial 
Gustave Canet Memorial Lecture of the Junior Institution 
of Engineers. The lecture, which will be entitled “ Early 
Links between Science and Engineering,”’ will be delivered 
at » meeting to be held at the Royal Institution, 21, 


\ibemarle-street, London, W.1, on Thursday, May 5, at 
7.30 p.m 

British STanvanv Rusper Joist Rines ror Gas 
Matns.--Specification No. 772-1938, which has been 


iasued by the British Standards Institution, 28, Victoria- 











Incentives and Contentment. A Study Made in a British 
Factory. Parmioia Hatt and H. W. Locke. 
London : Sir Isaac Pitman and Sons, Limited. [Price 


2s. 6d. net.] 

nited States Bureau of Labor Statistics. Serial R.670. 
Wages and Hours in Union Bakeries. May 15, 1937. 
Serial No. R.686. Union Scales of Wages and Hours of 
Motortruck Drivers. May 15, 1937. Serial No. R.709. 
International Comparisons of Industrial Accident 
Statistics. Washington: Superintendent of Docu- 


U 





ments. 

Department of Scientific and Industrial Research, Fuel 
Reseatch. Physical and Chemical Survey of the 
National Resources, No. 42. The Cumberland 
Ca The Little Main System. London: H.M. 
St ry Office. [Price 2s. net.) 

Department of Overseas Trade. No. 695. Report on 
Economie and Commercial Conditiona in Australia. 


To November, 1937. By Sir Rosert W. Darton. 
London : H.M. Stationery Office. [Price 2s. 6d. net.] 

Proceedings the Institute of British Foundrymen. 
Volume X. 1936-1937. Containing the Report of 
the Thirty-Fourth Annual Conference, Held at Derby, 
June Sth, Mth, 10th and 11th, 1937; Also Papers and 
Distussiona Presented at Branch Meetings Held During 
the Session 1936-1937. Edited by MAKEMSON. 
Manchester : Offices of the Institute. 

The History of the Telephone in the United Kingdom. By 
F. G. C. Batpwix. London: Chapman and Hall, 
Limited. [Price 15s. net.) 

Iraqi State Railways. Report on the Administration of 
the Railways for the Year Ended 31st March, 1937. By 
Cotonet J. C. Warp, Director-General of Railways. 
Bagdad: The Director-General of Railways, Iraqi 
State Railways. London: Royal Iraqi Legation. 

British Chemical Abstracts Iseued by the Bureau: of 
Chemical Abstracts. Index 1937. Editor: T., F. 











street. London. 58.W.1. refers, to seft. medium, and 
hard rubber joint rings for gas mains. The specification, 
which is a non-dimensional one, lays down requirements 
as to composition, quality and workmanship. The 
composition of the finished rings is specified in detail, 
limits being given for acetone extract and alcoholic. | 
potash extract. The physical tests comprise accelerated | 
ageing, hardness, tensile strength, elongation, permanent | 
set, and swelling in benzole. The price of the specification 
is 2s. 2d., post free. | 


NickeEL Auiovs at THe Empime Exuipiriox, Seor- 
LAND,—A preliminary view of the numerous interesting | 
exhibits which Messrs. The Mond Nickel Company. | 
Limited, Thames House. Millbank, London, 8.W.1, are 
showing on their stand in the Palace of Engineering at 
the forthcoming Empire Exhibition, Scotland, was given 
at the Waldorf Hotel, Aldwych, London, W.C.2. on 
April 12. The exhibits include dioramas introduced to 
stress the growing wapemenen of nickel steels and alloys 
in railway, motor-vehicle and mining engineering and 
shipbuilding, while among the many specimens of metal. 
lurgical interest may be mentioned Monel-metal pickling 
crates and integral-root turbine bading. The latter, as 
the name implies, provides for the blade and root in one 
piece, the blading being produced by means of equipment 
specially designed for the pi » by Messrs. Henry 
Wiggin and Company, Limited. Non-electric, salf- 
contained magnetic chucks involving nickel-aluminium- 
cobalt alloy, a8 marketed by Messrs. James Neill and 
Company, Limited, and exhibits showing the toughness 
and long life in service of Ni-Hard nickel-chromium 
cast-iron sand- and shot-impeller parts, are also on 
view. At the lunch which followed the preliminary | 


exhibition, Mr. D. Owen Evans, M.P., delegate director | 
of Messrs. The Mond Nickel Company, Limited, and 
vice-president of Messrs. The International Nickel Com- 
any of Canada, Limited, stated that during the last 
20 years nearly 4,000,0001. had been expended by the 
latter company on research. development and publicity in | 
connection with peace-time applications for nickel 


Burron. Indexer; Marcarer Le Pra. London: 

Offices of the Bureau. | 
Einfahrung in die Technische ' 

Dr.-Ing. Hasty. Kart Kiorrer 


Schwingungslehre. By 


Schwinger Berlin : Julius Springer. [Price 18 | 
marks. | | 
United States Bureau of Mines. Bulletin No. 410. 


Metal. Mine Accidents in the United States During the 
Calendar Year 1935. By W. W. Apams and M, E, 
Kotnos. Washington Superintendent of Docu- 
ments. [Price 10 cents.] 

Le Fractionnement des Transformations et des Echanges 
d' Energie. By P. CuamBapa,. Brusséls: L’Associa- 
tion des [ngénieurs sortis des Ecoles Spéciales de Gand. 

Vetallechutz. Volume 1. Ursachen der. Korrosion und 
allgemeine Schutzmassnahmen. By Dr. pau. W. 
Wiepernort. Leipzig : +. Teubner. [Price 


G 
2-70 marks.| 








Tue instmcre oF TransPport.—A Congress of the 
Institute of Transport will be held at Edinburgh from 
May 18to 21. Meetings will be held at the North British 
Station Hotel at 3 p.m. on May 18, when Mr. A. 
Henderson will ak on * The Regulation and Contfol 
of Transport ~_— >"; and at 10 a.m. on May 19 
and 20, when Mr. G. Mills will speak on “ The Price of 
TopeneRt, and Professor A. Gray on ‘* The Conception 
of Public Utility in Relation to Transport.’ Visits will 
be paid to the new signalling installation and control 
system at the Waverley station, to the central "bus 
garage and Shrubhil] tramway works of the Edinburgh 
Transport Department, to Granton Harbour and Leith 
Docks, and to the British Empire Exhibition, Glasgow. 
Evening receptions will be held on May 18 and 20, 
while on May 19, at 7 for 7.30 p.m., the dinner of the 
Scottish Section will take place at the North British 
Station Hotel. The offices of the Institute are at | 
15. Savoy-street, London, W.C.2 














NOTES. FROM SOUTH . YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and, Steel.—The holiday stoppage has been a short 
one, and operations at most works were resumed yester- 
day. The general position has undergone little change. 
Business is picking in most classes of steel and engin- 
eering products. That armament talk is having a 
detrimental effect on the development of overseas trade 
is the opinion of Sef industrialists. Mr. P. B. Brown, 

Chairman o 






Messrs. Hadfields, Limited, said 
concern had received a telegram from 

Aires to the effect that statements were still 
round Soe America that England was full up 

me, and it was no use placing 

orders for co | products. Mr, n imme 
diately sent a reply counteracting such a statement. 
and wired instructions to his firm’s agents in all parts 
world to correct such ig statements. The 
recession in trade has not extended, and reports 
large steel and engineering works indicate that 
is and shows signs of further expansion. 
decline in stee] buying developed finds expression 
of a leading manufacturer. He states : 
that, with this re-armament pro 


. was going to be a shortage of supplies. 
ordered ten times as much as they required. 
ks 













hose 
are now partly on their hands, and they will not 
order for some weeks, until stocks are running out. 
Users thought they were buying inst a rising price, 
and so we get a slacker period.” The raw and semi- 
finished steel branches are fully employed, and outputs 
have been well maintained at producing works. Both 
basic and acid materials are in active demand. The 
stabilisation of steel prices has done much to even out 
the demand. Criticism that prices are too high are 
unfounded, when it is considered that since 1935 the 
price of ste@l has advanced by only 33 per cent., whereas 
the essential raw materials have advanced at a much 





rate. Iron ore has increased by 67 peta 
serap by 39 per cent., pig iron 55 per cent., coke 
105 per cent. Modernisation and extension schemes to 


large works in various parts of the country has resulted 
in valuable orders for plant reaching this locality. 
Rolling mills, forges, and hydraulic presses are on order 
both on home and export account. A large amount of 
money continues to be invested in modernisation schemes 
by Sheffield firms. During the past 12 months Messrs. 

adfields, Limited, have made a number of addition» 
and extensions, including foundry re-arrangement, addi 
tional are and high-frequency electric melting furnaces. 
new tries and cranes for the rapid and efficient 
of raw materials, new departments,for th: 
increased output of ordnance, additional forging and heat - 
treatment facilities, and the installation of a large number 
of machine tools. 


South Yorkshire Coal Trade.—The export position has 
undergone little change, and business is slowly improving 
in steam coals, but bunker coal is a weak section. The 
market is steady. Iron and steel works are big buyers of 
industrial coal, and railway companies are buying 
heavily. The house coal market has developed further 
weakness, and stocks are accumulating at colliery sidings 
and merchant depots. Foundry and furnace coke have 
taken on a more active appearance. Quotations are : 
Best branch hand picked, 28s. to 298. 6d.; best South 
Yorkshire, 25s. 6d, to 27s. 6d.; best house, 22s. to 24s. ; 
best kitchen, 19%. 6d. to 2ls.; best Derby selected. 
248. 6d. to 25s. 6d.; best Derby seconds, 22s. to 248. ;: 
best Derby brights, 20s. 6d. to 22s.; best large nuts, 
198. 6d. to 20s. 6d. ; and best kitchen nuts, 18s. 6d. to 19s. 








FrveraTioN oF Britisu INpusTrRies:—At the annual 
meeting of the Federation of British Industries, held on 
April 6, Mr. Peter F. Bennett, 0.B.E., J.P., was elected 


Volume I Einfache | President for the coming year, in succession to Lord 
. Bz | Hi 


irst. 


Fioop Conrrot Research in Untrep States.—The 
War Department, with the assistance of the School of 
Civil Engineering, is making a fairly intensive study at 
Cornell University of flood control, on a section of the 
Chenango river near its junction with the Susquehanna. 
where serious floods occurred in 1935-1936. The territory 
involved. therefore, comprises the southern parts of the 


state of New York and the adjoining counties of North 


contro! 
that of 


in vestigate 
Firstly, 


It is intended to 


Pennsylvania. 
two main directions : 


measures inh 


channel improvement and the structure of eheck dams 
and other works ; and secondly, that of soil mechanics, 
of foundation conditions, and of suitable materials for 
earth embankments and dams. 
be used for test purposes in the Beebe Lake canal, made 
to a scale of 12 in. to 75 ft., whereby it is hoped to study 
the Chenango river under all conditions for two miles 
above its junction with the Susquehanna, the flow of 
water in the model being regulated pro rata with that in 
the river during its various flood stages, with accurate 
measurement and recording. c 
however, has been that of securing beforehand suitable 
operational 
conditions are available. 
made with the river partly : 
broken bridge, as occurred during the previous flood ; 
with the river partly blocked by contractor's t 
during new bridge construction, and with the river 
freely under, the new bridge. At the same time the 
different levels of flow in the Sus 1 
had to be cafefully considered. Channel improvements 
will 


A model structure wil! 


A principal difficulty, 


data, as few reliable records of actual flood 
Preliminary tests have been 
blocked by sections of a 


restles, &c.. 
er flowing 


quehanna have also 
robably lower the Chenango river flood level at 


Binghamton by at least a foot, a substantial margin 
which is bound to prove beneficin! 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrippLessrover, Wednesday. 

The Cleveland Iron Trade.—There is as yet no indica- 
tion of early material improvement in the unsatisfactory 
state of the Cleveland pig-iron branch of industry. Makers 
and merchants are diligently seeking orders, but with 
little suecess. The meagre, intermittent output is more 
than sufficient for customers’ trifling current needs, and 
aceumulations of tonnage at the blast-furnaces threaten 
to increase to a larger extent than makers anticipated 
or consider desirable to hold. Resumption of regular 
production of Cleveland pig cannot be expected until 
cons Ts foundry iron have substantially reduced 
their large stores of Midland and Continental brands, 
acquired when there was acute shortage of Tees-side 
makes. The light business passing is almost confined 
to transactions between home firms. There seems little 
prospect of regaining export trade, but makers consider 
that the terms they can offer to domestic consumers 
will prohibit resumption of Continental competition here. 
Re-imposition of import duty on foreign iron and 5s. per 
ton rebate to buyers of Cleveland pig who do not 
draw su from abroad promise, in due course, to re- 
establish normal use of local products. Fixed figures 
for Cleveland qualities of pig remain at the level of 
No. 3 grade of iron at 109s. delivered within the Tees- 
side zone. 

Hematite.—A heavy tonnage of East-Coast hematite 
continues to pass steadily into use at local works, but 
the large needs of makers’ own consuming plants, the 
still extensive delivery calls under running contracts, 
and moderate sales do not absorb the curtailed output. 





NOTES FROM THE NORTH. 


GiAaseow, Wednesday. 
Scottish Steel Trade.—While conditions in the Scottish 
steel trade show little change there. is rather a better 
undertone and prodtcers are very hopeful of a revival in 
buying before long. In the meantime, the output of 
shipbuilding material continues i ry 
books still represent several months’ work. Some of the 
shipyards, however, have not much fresh work to com- 
mence on completion of the contrasts now on hand. 
and unless shipowners come into the market very soon 
a quiet spell seems rather probable. The steel required 
for Government orders amounts to such @ large tonnage 
that the steelmakers have little fear for the immediate 
future. The outlook for sectional is not quite 
80 at the moment and no is necessary 
for ries, which can be had tacky promptly. and a 
similar state exists for steel barg, In the black-steel 
sheet trade there are signs of oy omer and inquiries 
are more plentiful. The demand from the automobile 
industry is much better and recently orders 
for a considerable tonnage have m booked. Export 
business does not inspire confidence and galvanised 
sheets move we The foll r are the current 
market ow s:— Boiler plates. 11 188. per ton; shi 
plates, 112. 8s. per ton ; sections, IM. On 6d. per comb 
medium plates, 13/. per ton; black-steel sheets, No. 24 
gauge, in minimum 4-ton lots, 16. 15s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
delivered at Glasgow 


4-ton lots, 18/. 10s. per ton, all 
stations. 

Malleable-Iron Trade-In the West of Scotland 
malleable-iron trade a dull tone continues and there is a 
decided qui throughout the industry. Orders are 





Export business is seldom reported, and b wi 
overseas Customers is for only a few hundred tons. 
Stabilised quotations remain at the equivalent of No. 1 
hematite at 1338. delivered to areas in the north of 
England. 

_ Basic Iron.—Production of basic iron is passing steadily 
into use at makers’ steel works, and the quotation of 
100s. is a nominal figure. 

Foreign Ore.—New business in foreign ore is small 
and mostly in odd transactions for particular purposes, 
but imports continue regular and rather more than 
adequate fot present needs. To date this month’s 
unloadings on Tees-side amount to 133,564 tons, com- 
gree with 140,200 tons for the corresponding part of 
March. 


Blast-Furnace Coke.—Durham blast-furnace coke is 
slow of sale, consumers’ requi mts for some months 
ahead ‘being largely covered Market values remain at 
the level of good medium qualities at 36s. delivered to 
Tees-side works. 

Manufactured Iron and Steel.—Little new of moment 
is ascertainable concerning the various branches of the 
semi-finished and finished iron and steel industries. 
Most descriptions of semi-finished material are quite 
plentiful. Re-rollers are less. actively employed than 
recently and have as extensive stocks of steel semis as 
they care to carry. Some ironfounders are in a position 
to aecept orders for near delivery. Sheet makers are 
short of work and anxious to secure home and export 
contracts. April shipments of finished steel to overseas 
destinations are likely to exceed expectations, but. home 
distribut of t falls somewhat short of antici- 
pation. Producers of light sections would welcome ex- 
pansion of buying. The demand for heavy steel continues 
good, however, and manufacturers still have arrears of 
deliveries to make up. Plant is kept running at capacity 
in an endeavour to comply with customers’ requirements. 
The principal market quotations for home trade are :-— 
Common iron bars, 131. 58.; steel bars, 111. 18%.; soft 
steel billets, Wl. 17s. 6d.; hard steel billets, 91. 2s. 6d. ; 
steel ship rivets, 151. 2s. 6d.; iron ship rivets, 171. 5s. ; 
steel constructional rivets, 16l. 5s.; steel boiler plates, 
111. 188.; steel ship, bridge and tank plates, 11/. 8s. ; 
steel angles, 111. 0s. 6d.; steel joists, 11/. Os. 6d.; tees, 
121. Os, 68%; heavy sections of steel rails, 101. 2s. 6d. ; 
fish Pistest 14l. 2s. 6d.; black sheets, No. 24 gauge, 
151. WGar; and galvanised corrugated sheets, No. 24 
gauge, 18l. 10s. For export, black sheets are quoted 
141. and galvanised corrugated sheets 16. 1l5s. 

Scrap.—Iron and steel scrap is abundant and difficult 
to dispose of. 











»Oup Cenrralians.—The 35th annual dinner of the 
Qld entralians will be held in the Hall of the Worshipful 
Company of Clothworkers, Mincing-lane, London, E.C.3, 
on Friday, May 6, at 7 for 7.30 p-m. Applications for 
tickets and further particulars should be made to the 
honorary secretary, Mr. - J. Clement. Imperial 
Chemical House, Millbank, London, 8.W.1. 


Brrrish Stanparp Street Fiancep Joints FoR 
Hyvraviic Pree Lives.—The British Standards Insti- 
tution, 28, Victoria-street, London, S.W.1, has issued 
Specification \No. 778-1938, for: steel flanged joints for 
hydraulic pipe lines for pressures up to 4,500 Ib 
per sq. in. The standard specifies a flange loosely 
screwed on to the pipe and occupying solely the function 
of drawing the pipes together. The resulting joint is 
thus made on the pipe ends, the flange being screwed on 
leosely to allow of hand adjustments, so that the length 
of pipe ‘end protruding from the flange can be easily 
adjusted to suit different types of joint rings. In view 
of the special type of joint, appendices have been included 
giving recommendations regarding pipe thicknesses and 
inns Tings, and an easy practical method of cutting pipe 
ines accurately on the site, at right angles to the axis 
of the pipe, is also explained. The price of the specifica- 
tion is 2s. 2d., post free, 


very searce and broken time is fairly ral, while the 
inquiry is not very encouraging. The re-rollers of 
steel bars ate also short of orders and the output has been 
reduced. The following are the current market prices : 
—Crown bars, 13/. 58. per ton for home delivery or 
export ; re-rolled steel bars, 12/. 13s. per ton for home 
delivery, and 111. 15s. per ton for export; and No. 3 
bars, 12/. 15s. per ton, and No. 4 bars, 131. 5s. per ton, 
both for home delivery. The quotation for_re-rolled 
steel base shows am. iathesth @E'ia ton, which was 
agreed on by the National i for Rolled and 
Re-rolled Steel Products and came into force last 
Saturday, April 16. The new. price is subj to a 
rebate of 15s. per ton to all members of a loyalty rebate 
scheme which has been adopted by the Association to 
bring them into “line with the steelmakers. Untested 
bars have been advanced from 111. 98. to 121. 4s. per ton, 
and are also subject to rebate. 

Scottish Pig-Iron Trade—The makers of Scottish 
pig-iron are still well placed for business, but buyers 
are not so confident of the future and are rather cautious 


in fixing forward contracts. are sixteen 
furnaces in blast and in one or two cases stocks are 
beginning to accumulate. The 


of Pigeon from 
India and England continues on a fairly scale, 
while the export of local makes is still poor. 
and basic iron are both in good demand and a 
slight improvement falls to be noted in the demand for 
foundry es. The following are to-day’s market 
prices :—Hematite, 6. 13s. per ton, and basic iron 
5l. 7s. 6d. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 61. 0s, 6d. per ton, and No. 3, 
5l. 188. per ton, both on trucks at ers’ yards. 

Scottish Pig-Iron Shi; —The shipment of 
Scottish pig-iron from Gl w Harbour continues on 
a very low seale and duri past two weeks no more 
than 221 tons were ine bey Last week the figures 
were 45 tons overseas and 10 tons coastwise, as against 
266 tons overseas and 70 tons coastwise during the 
correspondi week of last year. For the week 
ending on Saturday, April 9 the totals were 36 tons 
overseas and 130 tons coastwise, as against a total 
shipment of 282 tons overseas during the corresponding 
week of last year. 











Tue Association or Ex-Sremens’ Men.—The ninth 
annual smoking concert of the Association of ex-Siemens’ 
Men was held at Gatti’s Restaurant, London, W.C.2, on 
Friday, April 1, under the chairmanship of Mr. P. C. Pope. 
During the evening the chairman announced that the 
Benevolent Fund of the Association had. been able to 
assist a number of ex-Siemens’ men during the preceding 
year. He was supported by the President, Mr. J, Snow 
Huddleston, M.1.E.E., in extending an invitation to all 
ex-members of the Siemens organisations at home or 
abroad t6 join the Association, the secretary of which is 
Mr. R. R. Griffin, c/o Messrs. The Union Cable Company, 
Limited, Dagenham Dock, Essex: 

CanaDIAN NicKEL.—Speaking at the annual meeting 
of Messrs. The International Nickel Company of Canada, 
Limited, held recently in Toronto, Mr. R. C. Stanley, 
the President, said that sales of nickel had increased 
progressively since 1932, and, during the past year had 
reached a total of 207,700,000 Ib., representing 86-5 per 
cent. of the world’s consumption. The amount of nickel 
used for munitions of war was of minor importance 
compared with the rapidly-increasing quantity used in 
industry. As a matter of feet, the quantity of nickel 
which went into armaments represented a negligible 
percentage of the total of all the metals employed for 
that pu Canada produced about 90 per cent. of 
the world’s nickel in 1937. The remaining 10 per cent. 
came from New Caledonia, Norway, Germany, Greece, 
Burma, Brazil and Tasmania. Apart from these active 
sources of supply, there were potential supplies in Finland 





and Russia, and known deposits in South Africa, the 
Dutch East Indies, Alaska and Korea. 








NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, S.W.1. General 
Meeting. ‘* Some Problems in the Transmission of Power 





by Fluid Couplings,” by Mr. Harold Sinclair. Southern 
Branch: Thursday Apa 28, 7.5 p.m., The Municipal 
College, Portsmouth. The Thomas Hawksley Lecture : 


“The Gas Engine and After,” by Dr. F. W. chester. 
Steam Group: Friday, i 6.30 p.m., Storey’s- 
gate, Westminster, S.W.1. Informal Discussion 

“* How to Use Steam Efficiently for Power and 
to be introduced by Mr. J. E. iss. 


Nortu-East Coast InstrruTion OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., Bolbec Hall, New- 
castle-upon-Tyne, 1. General Meeting. 

INstTrITvTION oF EectricaL ENGInrErs.— Western 
Centre: Monday, April 25, 6 p.m., The South Wales 
Institute of ineers, Park-place, Cardiff. Extra- 
ordinary General Meeting. ‘‘ Line Protection by Petersen 
Coils, with Special Reference to Conditions Prevailing in 
Great Britain,” by Mr. H. Willott Taylor and Dr. P. F. 
Stritzl. Northern Ireland Sub-Centre : Tuesday, April 26, 
7.30 p.m., The ~s College of Technology, Belfast. 
Fossllag: Lecture : ‘“‘ The Evolution of Electrical Power,” 
by Dr. A, P. M. Fleming. Institution: Wednesday, 
April 27, 6 pan., Savoy-place, Victoria-embankment. 

<.2. Joint Meeting with Txe InstrrvTion or 


CHEMICAL Enorverers. ‘Electrolysis: P of 
Plant. Design and Operation,” by Dr. H. J. T. E m. 
Thursday, April 28, 6 p.m. Ordinary Meeting. vin 


Lecture: “ 
Max Born. 

INSTITUTION OF CrviL ENGINEERS.—Tuesday, April 26, 
6 p.m., Great George-street, Westminster, 8.W.1. 
Ordinary Meeting.. ‘‘ Southampton Docks Extension,” 
by Mr. M. G. J. McHatffie. ewcastle-upon-Tyne and 
District Association ; Tuesday, April 26, 7.30 p.m., The 
North of England Institute of Mining and Mechanical 
Engineers, Westgate-road, Newcastle-upon,T'yne. Annual 
General Meeting. ‘' Roads,” by Mr. Alexander Cheyne. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre ;_ Tuesday, April 26, 7.30 p.m., The James 
Watt Memorial Institute, Birmingham. General Meeting. 
“National Influences’ on American Passenger Car 
Design,”’ by Mr. Maurice Olley. 


For Meetings of other Societies and of Junior Sections, 
eee page 2 of Advertisements. 


e Statistical Laws of Nature,” by Professor 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday, 

Welsh Coal Trade.—Holiday conditions were predomi: 
nant on the Welsh steam coal market throughout the 
greater part of last week. The collieries were idle on * 
Monday while loading operations at the docks were 
suspended on that day and also at mid-day on awe: 
Demand in all the leading trades remained extremely 
limited and in spite of the holiday interruption there 
was usually sufficient coal available to cover current 
needs. Sellers, however, were not pressing, a8 most 
collieries were still holding enough contract. orders 
to ensure the steady movement of a very large part 
of their potential outputs for some little while ahead. 
Some of the overseas electricity concerns were showing 
interest on contract account. Business was’ offering 
from the Bona works for about 4,000 tons, the Ghent 
works for 30,000 tons, Algiers 7,000 tons, and Philippe: 
ville 5,000 tons. In addition, the Dublin concern was 
inviting prices for the supply of about 100,000 tons, of 
washed small and sized descriptions for delivery, over 
twelve months, but this order has usually been secured 
by Scottish producers. The Tunis Tramways were 
in the market for 5,000 tons, the Swedish Navy for 12,000 
tons and the French” Navy for 4,000 tons. The Damas 
Hamas Railway, which was recently inquiring, has 
purchased about 20,000 tons locally. Best large coals 
were still not too plentiful and with stems. difficult 
to arrange, prices were well upheld. Inferior large 
qualities were in need of further business and were dn 1, 
while the popular small and sized kinds attracted little 
interest and colliery stocks of these grades showed some 
expansion. Quotations were inclined to be lower. Ookes 
moved off quietly and were steady but patent fuel and 
pitwood were slow. 

Iron and Steel Trade.—Quiet: conditions ruled in the 
iron and steel and allied trades of South Wales, and 
Monmouthshire last week,. owing to the . intervention 
of the. holidays. Most producers, however, held suffi- 
cient business in hand to ensure a fair working for some 
time to come. 





Reoister or B:T.-H. Ex-Arprrentices.—-A register of 
1,600 ex-apprentices who have been technically trained 
by the firm has recently been published by, Messrs. 
British Thomson-Houston Company, Limited, Rugby. 
This forms an interesting record of an educational scheme 
which has been of the greatest value to electrical progress. 
The main register is arranged alphabetically, and shows 
the dates during which the entrant served with the firm, 
his name and present address, and. oceupation.' Supple- 
mentary lists giving the in ¢hronol al order of 
starting the course and their geographical distribution 
according to residence, follow. From the second of these, 
we gather that a very large number of ex-apprgntices 
have remained with the firm. This, in itself, is something 
of a testimonial. A copy of the Register is being sent 
to all those whose names appeur in it and it is hoped 
in this way to stir up happy memories and to revive 
old friendships, 
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PROGRESS IN THE ELECTRICITY 
SUPPLY INDUSTRY. 


A new edition of the return* of engineering and 
financial statistics relating to authorised electricity 
undertakings in Great Britain, was issued by H.M. 
Stationery Office on Monday, April 11. This return 
is prepeved by the Electricity Commissioners, and in 
the case of undertakings in municipal ownership 
covers the year ending March 31, 1937, for England, 
and May 15, 1987, for Scotland. The returns for 
privately-owned undertakings in both countries are 
made up to December 31, 1936. As usual the infor- 
mation given is set out in two main sections, which deal 
with engineering and financial data, respectively, 
municipal and company undertakings being tabulated 
separately, and those in England and Wales being kept 
apart from those in Scotland. Statistics of this kind 
given are always valuable, but their value is in- 
creased the more promptly they are published. We 
learn from the preface, however, that there is a certain 
reluctance on the part of the undertakings to assist 
towards this end by submitting the necessary par- 
ticulars. Until these are supplied compilation is 
retarded and publication delayed. Filling-in forms 
is now assuming the proportion of a national industry, 
but nevertheless we hope that the plea for greater 
punctuality will receive the attention it deserves. 

During the period under review 625 undertakings, 
including the Central Electricity Board, were affording 
a supply of electricity, compared with 632 during 
1935-36. Of these 53 supplied from their own gener- 
ating stations, while 426 were taking their whole 
supply in bulk either from the grid or from other 
sources. The remaining 146 were both generating 
and taking a supply in bulk. The number in the 
second category, which forms 68-2 per cent. of the 
whole, was 15 more than in 1935-36. Moreover, 91-5 
per cent. of the undertakings relied partly or wholly 
on the grid for their supplies. The total number of 
generating stations included in the return is 395, their 
total capacity being 8,398,241 kW, compared with 
8,099,870 kW in the previous year. This total in- 
cludes 7,961,919 kW of steam turbine plant or 94-6 per 
cent. of the total and 293,918 kW, or 3-5 per cent., of 
water power plant. Of the plant installed 8,181,003 kW, 
or 07-41 per cent., generated alternating current. The 
units ranged in capacity from ihe 105,000 kW set in 
the Battersea Station of the London Power Company 
to 10 kW in some unnamed station. At 223 stations, 
with a total capacity of 6,684,082 kW, only alternating 
current was generated, both alternating and direct 
current at 61 stations, the respective capacities being 
1,496,921 kW and 126,816 kW, and direct current only 
in 111 stations, with an aggregate capacity of 90,422 kW. 
At 287 stations, with a capacity of 7,862,807 kW, or 
96-1 per cent. of the total, the plant generated at 


* Return of Engineering and Financial Statistics 
Relating to Authorised Undertakings in Great Britain, 
1936-37 
15e. net.) 


London: H.M. Stationery Office. [Price 
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Fie. 33. 
50 cycles, while another 217,375 kW, or 2-6 per cent., | 
generated at 25 cycles. The total evaporative 
capacity of the boilers installed was 96,761,645 lb. per 
hour, compared with 91,846,431 Ib. the previous year. 

The number of undertakings distributing at the 
advocated pressures of 230 volts and 400 volts was 
425 compared with 417 the year before. Supplies at 


| 37 other declared pressures within the range of 100 volts | 


to 480 volts were still being given. The total mileage 
of underground mains and overhead lines inclusive of 
the grid, but excluding all service lines, was about 
141,000 miles, of which 96,000 miles were underground 
and 45,000 miles overhead. The corresponding figures 
in 1935-36 were 88,000 miles and 38,000 miles re- 
spectively. The total amount of electricity sold was 
17,147,200,000 kWh, compared with 15,049,400 kWh in 
1935-36, an increase of 2,097,000 kWh, or 13-9 per cent. 
This is the largest increase yet recorded, the average 
annual increase during the past five years being 
1,529,000,000 kWh. Of this total 6,453,700,000 kWh, 
or 37-7 per cent., were sold for domestic purposes, 
9,312,600,000 kW, or 54-3 per cent., for power, and 








1,078,600,000 kW, or 6-3 cent., for traction. In 
1935-36 the corresponding dgures were 36-6 per cent., 
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54-8 per cent., and 6-8 per cent. The 148 smalless 
undertakings, as compared with 168 in the previout 
year, were responsible for less than 1 per cent. of the 
total sales of electricity and the 90 largest undertakings 
for over 75 per cent. There were 15 undertakings, 
each of whose sales to consumers exceeded 200,000, 

kWh. The average consumption per head of popula- 
tion was 374 kWh, compared with 330 kW in 1935-36. 
These figures relate only to the public supply of elec- 
tricity and do not constitute a measure of the total 
consumption of electricity in Great Britain. The 
number of consumers was 8,557,175, an increase of 

2,000, or 11-1 per cent. The average imerease 
during the three years ending the period under review 
was 815,860 per annum. The total load connected 
was 26,466,816 kW. 

The capital expenditure at the end of the year was 
£569,751,259, of which £53,072,475, or 9-3 per _- 
was on account of the Central Electricity Board. 
total revenue was £84,313,854, compared with 
£76,547,319 in 1935-36, an average of 1-18d. per 
kilowatt hour sold. The working expenses were 
£43,552,194, compared with £39,180,018 in 1935-36, 
an average of (609d. per kilowatt hour sold. 
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COMFORT AND THE RAILWAY 
PASSENGER. 


In the early days of the railways the “ partia- 
mentary ’’ passenger travelled on sufferance, and 
his trains and vehicles were deliberately as incon- 
venient and uncomfortable as they could be made. 
Such an angle of vision on the part of the autho- 
rities seems incredible in modern times, when the 
business of attracting to the railway passengers of 
all classes is of primary importance. Reduced 
fares, convenient and punctual train services, lug- 
gage facilities, provision of meals en route, all play 
their part, but by no means least, and perhaps not 
always the best catered for, is comfort on the 
journey. 

This last was the subject of a paper read before 
the Institute of Transport by Sir Harold Hartley 
on April 11, under the title of “‘ Amenities of Rail- 
way Passenger Travel.” Sir Harold grouped the 
amenities under five heads: smooth running, 

reduced noise, lighting, ventilation and heating, and 
finally general comfort ; but of these it is probably 
the first and fourth that on ordinary surface railways 
require most attention, and-if these are adequately 
met there is not likely to be much trouble with 
the second, while the third and fifth are distinctly 
simpler matters. 

Turning, then, in the first place, to smooth run- 
ning, Sir Harold considered this under motion of 
the wheel on the rail, springing and coupling of the 
vehicles, and the effect of the permanent way, 
and, to begin with, referred to the coning of wheel 
tyres—usually to an angle of 1 in 20—with the 
double object of centring the axle and al for 
unequal revolutions on curvés, features which, 

incidentally, disappear with wear without seeming 


“é 


Q.. E. Inglis and Dr. R. D. Davies at 
Universite, the veoulta of which welll abertiyy te 
communicated to the Institution of Civil Engineers, 
and the conclusion of which is that the point af con- 
tact on the wheel traces a sinuous path on a straight 


7} rail, of which the wave-length depends on the 


coning and radius of the wheel and the width of 


438! the track, but is independent of the speed. These 
440 | investigators add that the oscillations are compara- 


tively harmless, unless the tyre is worn, hollow so as 
to fit the top of the rail, when violent high-frequency 
lateral motion results at high speed, and they suggest 
that cylindrical treads would give complete immunity 
from transverse movements. 

Simultaneously, but independently of these calcu- 
lations and of each other, cinematograph records of 
wheel motion were being taken in the United States 
and in Great Britain, and both the railways oon- 
cerned, the Chicago, Milwaukee and North Shore 
and the London Midland and Scottish, decided to 
experiment with cylindrical treads, the latter on 
the Coronation Scot. In both cases smooth riding 
has resulted, but whereas the American line found 
that the wheel flange rarely struck the rail, the 
London Midland and Scottish discovered con- 
siderable flange wear and réverted to coning, though 
with the much reduced angle of 1 in 100. On the 
other hand, Sir Harold mentions that, in the case of 
American Diesel expresses, such as the Burlington 
Zephyr, excessive oscillation has been eured by 
using cylindrica] treads on the trailing axle of each 
coach. Such trains are uni-directional, being turned 
at the end of each run. 

Although the conclusion is not drawn in the 
paper, it seems probable that the reason for these 
apparently contradictory experiences lies in the 


460 | method of traction, for the Chicago, Milwaukee and 


North Shore is a rapid-transit line, electrically 
operated, and therefore free, like the Diesel trains, 
from the shouldering action practically inseparable 
from a reciprocating steam locomotive, which action 
seems very liable to set up some transverse move- 
ment in the coaches behind it, even if the wheels of 
these vehicles are independent, as is the case in 
the “ Duplex ’’ bogie referred to as under trial in 
Switzerland. 

Sir Harold passed on to consider the springing 
and coupling’ of vehicles. As he says, the design 
of bogies is mainly empirical, and it may be added 
that, apart from the question of springing to 
eliminate vertical movement, the. phenomenon of 
bogie hunting is not entirely dependent on tyre 
wear. End-play, which inevitably develops in the 
bearings and elsewhere, has a very pronounced 
effect, and the method of controlling the end 
movement of the bolsters also seems to play a 
part, as some types of bogie appear to be more 
susceptible to the development of hunting than 
others. The same remark applies to vertical 
springing, the difference in riding over the same 
track with different types of bogie being sometimes 
very marked, while the wheelbase of the vehicle 
also affects the running, perhaps as much as the 
firm holding S. ling and buffing gear referred 
to in the pa “With the great differences in the 
behaviour 0 Moai stock, there would seem to 
be good grounds for much increased attention and 
research being devoted to this particular subject. 
The importance of good maintenance is, very rightly, 
strongly insisted on. It is by continual meticulous 
attention to details that vehicles can be safely 
and confidently run at the speeds which modern 
conditions demand. 

That the same meticuloys attention, which is 
essential to the vehicle, is essential to the permanent 
way is amply clear from the section of the pa peper 
dealing with this subject. Increased speed 
much increased the problem of safe and fo igh 
travelling, though it has been facilitated by the 
use of such instruments as the Hallade recorder, 
the voidmeter and the vibrograph.. Sir Harold 
states that. Professor Inglis has investigated, by 
mathematical analysis, the deflections produced in 
continuous rails and at rail joints by loads moving 
along @ track, slowly or at high speed, and. that 
the results, shortly to be published, show the 
effect to be anticipated from alterations of t 

of ballast, stiffness of rail and length of fishplate. 








referred to a. study of axle “ hunting ” by Professor 


The elaborate attention paid by the London Midland 













































450 


and Scottish Railway to their London-Glasgow route 
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Before introducing the Coronation Scot is well }the Association on April 7, follows precedent in that 
indicated, and the fact may be quoted that, to| it is divided into a number of sections dealing with 


etisure for curves permanently the correct alignment 


different aspects of development in the year under 


fixed by the Hallade recorder, no fewer than 17,432 | review, such as design and research, marine propul- 


concrete posts have been sunk in the 6-ft. way at | sion, road transport, and so on. 


Particular value 


locations calculated to % in. and approximately | attaches to the report due to the fact that each 


45 ft. apart, thus enabling gangers to gauge the 
distance between the post and the outside of the 
rail, while the correct cant is marked on the top 
of each post. Measured shovel packing is also 
mentioned as tending to ensure correct rail level, 
as well as the use of two-level junction chairs to 
provide correct super-elevation in both diverging 
roads. Equally important is the consideration 
given to the rail joint, the increasing of rolled rail 
lengths and the welding of rails both being men- 
tioned as contributing to smooth running and 
reduced noise. 

The question of heating and ventilating is a much 
more controversial subject, but probably even 
sufferers from the open-window complex will agree 
in prineiple with Sir Harold’s summary of desirable 
atmospheric conditions for railway-coach interiors, 
namely, 60 deg. F. to 70 deg. F. dry bulb, 50 per 
cent. to 60 per cent. relative humidity, 25 ft. to 
50 ft. per ininute air movement, and equal propor- 
tion of radiant and convectional heat. Our readers 
are aware that extensive development in the use 
of air-conditioned rolling stock has taken place in 
the United States, with its climatic extremes ; 
Sir Harold stated the cost of the air-conditioning 
equipment of the 11,000 air-conditioned coaches in 
use in that country varied from 8001. to 1,500/. 
per car, and mentioned the considerable addition 
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section covers progress not only in this country, 
but abroad, as the language difficulty precludes the 
majority of people from studying the foreign 
technical Press, and the proceedings of foreign 
societies. As a reference to our own columns for 
the past twelve months will show, the great majority 
of recent research work on heavy-oil engines has 
been directed to the elucidation of problems associ- 
ated with ignition and combustion. The then 
existing position was broadly summarised in our 
columns in a leader entitled Diesel-Engine Fuel 
in August last,* but a considerable amount of work 
has been done since that date. A particularly 
informative paper on recent developments was read 
by Professor S. J. Davies before the Institution of 
Mechanical Engineers on March 11, and in this 
reference was made to Professor Davies’ investi- 
gations on the Kadenacy design, which has also 
been referred to in our columns. The exceptional 
amount of attention which is being devoted to the 
subjects of ignition and combustion is brought out 
by the references in the bulletin to the various 
researches proceeding in this country alone. These 
include work at the Oxford, Cambridge, Birming- 
ham, Manchester, and Glasgow University engin- 
eering laboratories, the Royal College of Science 
laboratory, and the City and Guilds College 
laboratory. The problems involved are being 


to the power demand resulting, particularly for | attacked from a wide variety of angles in these 


the purpose of cooling. 


These, of course, are facts | investigations, and the results, when published in 


which have to be carefully weighed when con-| their entirety, should do much to elucidate a 
sidering the value of the system, especially in such | difficult and baffling problem. 


There is, however, a farther point 
to be considered. On British railways, fortunately, 
the need for reducing internal temperature is 
practically negligible, but if the difficulties in 
completely closing vehicles and depending for venti- 
lation entirely on filtered air could be overcome, 
there is no doubt of the benefit which would result, 
not only from improved ventilation and the elimi- 
nation of draughts, but from reduced noise and, 
even more important, from the exclusion of dirt, 
contributed at present, according to Sir Harold, 
in about equal proportion by the locomotive and 
the ballast. The problem of keeping rolling stock 
elean in these days of extended user and high wage 
cost is, in fact, becoming a most important issue, 
more especially on the less important trains, and 
lack of cleanliness is frequently quoted as, and 
undoubtedly is, a deterrent to railway travel, in 
these days of easily available alternatives. 


a climate as ours. 








DIESEL-ENGINE PROGRESS. 


Tue memoirs of the engineering pioneers fre- 
quently exhibit a wide diversity of interests, and 
it is natural to feel some regret. that it is no longer 
possible to emulate the works of such men as Brunel, 
who was able to achieve diatinction alike in railway, 
structural and marine engineering. That such feats 
are no longer practicable is due to the rapid advance 
in engineering techniqne, and nowadays one fre- 
quently hears regret expressed that it is practically 
impossible to keep even au fait with progress in 
one particular branch, quite apart from following 
developments in other directions. With the growth 
of technical societies, the technical Press, and the 
copious issue of text-books in this country and 
abroad, the difficulty is a very teal one, and an 
attempt has been made in recert years to meet it 
to some extent by the presentation of symposiums, 
and by joint meetings of the various engineering 
societies. An ¢xample of the former method of 
presenting developments in one particular branch 
in a Compact form is afforded by the annual bulletin 
prepared by the Diesel Engine Users Association. 
These bulletins possess a two-fold value, since they 
not only enable a specialist in Diesel engine work 
easily to check his knowledge, but form an admirable 
summary which may be read with advantage by 
those whose activities lie mainly in other branches 
of engineering work. 


| 
| 





When commenting on the last bulletin of the 
Association, we mentioned that, while the British 
industry remained in the forefront of oil-engine 
manufacture as regarded road transport, we were 
considerably behind others in the purely industrial 
and agricultural fields. It would appear from the 
latest bulletin that this statement is still broadly 
true, although some leeway has been made up in 
the latter sections. We referred to the increase in 
the use of oil-engined vehicles for road work when 
discussing the effects of taxation on the motor 
industry towards the end of last year,t and pointed 
out that the growth was confined to the heavier 
classes of vehicle, the number of oil-engined vehicles 
with a carrying capacity below 2} tons having 
fallen off considerably. As we stated at the time, 
this appears to be largely due to factors outside the 
control of the engine designer, such as the fact 
that the mileage of the lighter classes of vehicle is, 
in general, less than that of "buses, coaches and 
heavy lorries. In the industrial field, the greatest 
progress appears to have been made in the appli- 
cation of the smaller high-speed units, and this is 
also true to some extent in agriculture, where such 
engines are being increasingly employed for sta- 
tionary work. The increased demand for these 
small engines has led to an interesting development 
in the case of the models manufactured by Messrs. 
Ruston and Hornsby, the firm having laid down a 
plant for their manufacture on continuous-produc- 
tion lines. A particular trend towards the universal 
application of high-speed engines of moderate power 
is to be noted in contracting and civil engineering 
work, and it is stated in the bulletin that the Diesel 
pile driver is also making material progress. This 
is somewhat difficult to understand, as the heavy- 
oil engine shows up to greatest advantage on con- 
tinuous duty, but a suggested explanation is that 
its use avoids losses by fuel leakage and pilfering. 
One of the least satisfactory features of the present 
situation is the slow headway made in the appli- 
cation of the heavy-oil engine to agricultural 
tractors. A possible explanation in this case is 
that while the majority of those engaged in agri- 
cultural work have now probably some acquaintance 
with petrol engines, they are less familiar with 
heavy-oil engines, and are therefore apt to view 





* EnciIneerine, vol. oxliv, page 153 (1937). 
t Bee page 342, ante. 
t Enaivneerine, vol. exliv, page 747 (1937) 
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them with some prejudice. A more important 
factor, however, is probably that many agricultural 
tractors ‘are only required for very intermittent 
service, and it may therefore be a considerable 
time before the higher cost of the heavy-oil tractor 
can be offset by running economies. 

Lee-way has been made up to some extent in 
the field of larger engines for industrial use, but 
the manufacturers have been handicapped to some 
extent by the difficulty of obtaining essential 
material and the shortage of skilled labour. In 
this connection, however, itis probable that German 
makers, who constitute one of our most serious 
rivals in the international field, have been even 
more seriously handicapped through the same 
causes. The most powerful engine yet built in 
this country for stationary service, a 3,800 h.p. 
Fullagar unit, was finished in the year under 
review. This engine is of interest as typifying a 
tendency which is now practically universal, the 
displacement of the air-injection type by airless- 
injection models in new construction. The engine 
was the fifth to be supplied to the purchasers, the 
previous four being fitted with air injection. The 
improvements which have been made in fuel 
consumption are brought out by the fact that, 
whereas in 1924 the consumption figure for the 
Fullagar engine was 0-440 lb. per brake’ horse- 
power hour, that of the latest model is only 0-365 Ib. 
per brake horse-power hour. Before leaving the 
subject of industrial engines, it may be mentioned 
as a matter of regret that no opportunity exists of 
showing the developments made in engines of 
moderate power in this country comparable with 
that of the Leipzig Spring Fair. As stated in our 
columns recently, an extension of 50,000 sq. ft. 
was necessary to house the Diesel exhibits at the 
Fair which was recently held. At one time, a 
striking display of such engines formed a feature 
of the British Industries Fair at Birmingham, but 
this display was discontinued some years ago. 

The most striking feature, to which attention is 
called in the bulletin, in the field of marine propul- 
sion is the wide diversity of types under construc- 
tion. In addition to trunk and crosshead types’ of 
single-acting engines, operating on either the two- or 
four-stroke cycles, double-acting engines on both 
cycles are being built, together with opposed-piston 
units and supercharged models. . There is also a 
trend in the direction of high-speed engines in 
combination. with reduction gearing or with electric 
drive. As in the case of land practice, airless 
injection has very largely taken the place of air 
injection. Tt is stated in the bulletin that there 
has been a general tendency to adopt standard 
sizes, so that makers are no longer called upon to 
design engines afresh for each ship as it is built. 
The use of higher revolutions has steadily developed, 
and the past year has seen the construction of the 
fastest motorship afloat, the Prince Albert, with a 
speed of 23} knots. The motorship for which the 
highest propelling power is provided is the new Shaw. 
Savill and Albion passenger liner, with four opposed- 
piston engines, each developing 8,000 h.p., while 
the greatest power developed in an individual 
unit is a 12,000-h.p. two-stroke double-acting 
engine for the Castle Line ships. 

In conclusion, reference may be made to the 
aero-engine position. In spite of the great 
advantage possessed by the heavy-oil engine in this 
field, resulting from the greatly reduced fire risk, 
practically no progress can be reported as regards 
this country. The comparative merits of the 
petrol and heavy-oil engine for aircraft use were 
ably discussed in a paper read by Mr. A. H. R. 
Fedden before the Royal Aeronautical Society last 
year, and he reached the conclusion that, weighing 
2,100 Ib. as against 1,620 Ib. for the petrol engine, 
the heavy-oil engine fell far behind in payload for a 
given flying time up to 9} hours. Beyond this 
period, the oil engine had an increasing advantage, 
until at the Atlantic range of 2,500 miles, assuming 
a 40-mile per hour head wind and a flying speed of 
185 m.p.h., the permissible payload was 1,500 |b. 
greater than that of the comparable petrol engine. 
It appears fairly certain that the recent demand for 
greatly improved performances for both military 
and passenger aircraft has postponed, at least for 
a considerable period, the employment of heavy- 
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oil engines in these fields, but it appears possible 
that they will prove of value on the various long- 
distance air routes which are now in course of 
development. 











NOTES. 
Wortp AFFAIRS AND TRADE. 


Tue title “ World Affairs and Trade,”’ given to 
his remarks at the last British Engineers’ Associa- 
tion luncheon, on the 7th inst., by Sir Henry Page 
Croft, Bart., M.P., served to cover a range of subjects 
which, to many present, was unexpected. Sir 
Henry opened with a reference to the League of 
Nations, which he considered a great ideal and 
probably still of considerable service in the world. 
At the same time, we had to live with great nations 
outside it, just as firms had to do business with 
others of whose methods they might not always 
approve. Turning to the subject of armaments, 
Sir Henry said that while appalling damage might 
be inflicted upon this country by an enemy air force, 
he did not believe that any decision could be obtained 
by such means. The Government could easily 
move, if necessary overseas, and it would be found 
impossible to force the issue unless air attack was 
backed by infantry. That did not alter the fact 
that we should speed up our air production. Some- 
how or other Germany had largely completed the 
basis of her air expansion well before Hitler came 
into power. We were just as skilled, and with 
concentration could do all that was necessary. 
He could not understand why our force should not 
be supplemented by others in Canada, Australia, 
South Africa, &c., when any foreign power would 
very seriously consider taking unfriendly action 
against us. The Navy he considered to be in a 
very sound condition. Another weapon of defence 
which we possessed to-day was the tariff, which he 
considered should be employed to check the adverse 
balance of trade, which was growing at a surprising 
rate. Even allowing for the imports of tools in 
connection with armaments, which, after all, only 
accounted for about 8 per cent. of our production, 
such imports were now on a very large scale. Most 
of them came from Germany and the United States, 
those from the latter having expanded 4} times in 
four years, He hoped that any agreement with 
that country would be directed to adjusting our 
adverse trade balance with it. With Russia, again, 
an agreement was made some time ago with a view 
to correcting the position, but nothing had resulted. 
We ought to abolish the “ most-favoured nation ” 
clause and deal with each according to the exchange 
of commodities between us and them. Sir William 
Reavell, in proposing a vote of thanks to Sir Henry, 
touched on the question of the imports of machine 
tools, remarking that when the present programme 
was completed he hoped that the machine-tool 
industry would carefully examine the whole posi- 
tion to see if the demands of the country could 
not be reasonably met. It was said that we were 
probably the biggest buyers per head of machine 
tools in the world, and he thought the position 
ought to be carefully investigated to see whether 
it would not be possible for our requirements to be 
supplied without going abroad. 


Tyger Bririsn AssoctaTioN MEETING aT CAMBRIDGE. 


As previously mentioned in our columns, the 
meeting of the British Association will be held 
this year in Cambridge, from. Wednesday, August 17, 
until the following Wednesday. The Rt. Hon. 
Lord Rayleigh, D.Sc., LL.D., F.R.S., is this year’s 
President, and the inaugural general meeting will 
be held in the Regal Cinema, St. Andrew’s-street, 
at 8.30 p.m. on Wednesday, August 17. At this 
meeting Lord Rayleigh will deliver his presidential 
address, which is to be entitled “‘ Natural Vision and 
Vision Aided by Science.” The sectional meetings 
will commence on the morning of Thursday, 
August 18, Section G (Engineering) meeting in the 
Engineering Laboratory, under the presidency of 
Professor R. V. Southwell, F.R.S., who will deliver 
an address on “ The Changing Outlook of Engineer- 
ing Science.” The full programme for the Engineer- 
ing Section, of which Wing-Commander T. R. Cave- 
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ampton, is the Recorder, is not yet available, but 
the following are among the subjects to be dealt 
with; The Engineer and the Public: Small Scale 
Models and Engineering Design ; Vibration Prob- 
lems ; Problems of Road and Air Transport; and 
Engineering Instruments. An attractive pro- 
gramme of social events has been prepared, in 
addition to the usual general and sectional excur- 
sions. Two evening discourses will be delivered, 
the first by Dr. H. Godwin on “ The History of 
the Fens,” on Friday, August 19, and the second 
by Professor M. L. Oliphant, F.R.S., on “ The 
Contribution of the Electrical Engineer to Modern 
Physics ” on Monday, August 22; both will be 
delivered in the Arts Theatre, Peas Hill. The 
Reception Room will be in the Examination School, 
Free School-lane, and will be open from 10 a.m. on 
Tuesday, August 16. Further particulars of the 
meeting can be obtained from the offices of the 
British Association, Burlington House, London, W.1. 








SOME SCIENTIFIC PROBLEMS 
OF INDUSTRY. 


WHEN commencing the third and final lecture 
of the series entitled ‘“‘ Some Scientific Problems of 
Industry,” at the Royal Institution of Great Britain 
on Saturday, April 2, Professor W. L.' Bragg, D.Sc., 
F.R.S., said that before dealing with the subject 
laid down in the programme, namely “ Refrac- 
tories,” he would like to make a few concluding 
statements regarding alloys. On the previous 
Saturday he had indicated how free-energy curves 
could be employed in connection. with the deter- 
mination of the extent of the phases in a metallic 
system, and had also shown the importance of 
the electron-atom ratio in relation to the deter- 
mination of phase patterns, A further factor of 
importance which threw a good deal of light on 
the nature of alloys, continued Professor Bragg, 
was the order-disorder change which occurred in 
some of them, in the solid state, when they were 
cooled from high to low temperatures, This 
phenomenon had _ first: been studied by Tammann, 
and had subsequently been further elucidated by 
Borelius, Johansson and Linde. In the alloy of 
copper and gold having the formula Cu,Au, for 
example, it could be shown by .X-ray analysis that, 
at high temperatures, the arrangement of the face- 
centred cubic lattice was a random one, the posi- 
tions being occupied indifferently by copper and 
by gold atoms. On cooling slowly through a 
certain critics| temperature, however, the lattice 
became ordered, namely, the atoms of gold travelled 
to the cube corners and the copper atoms to the 
face centres. Another alloy which exhibited this 
order-disorder change was that having the composi- 
tion Fe,Al. , It might be concluded that the ordering 
force in these alloys was weak, since it could be 
destroyed by temperature, In chemical compounds 
of the definite type, on the other hand, the ordering 
force must be strong, as it was of great importance 
that order should persist. 

While, in some alloy systems, the atoms proceeded 
from disordered to ordered positions in the lattice 
on cooling, in other alloy systems certain atoms 
passed out of the lattice with fall of temperature 
and were disposed of by segregation. In their study 
of the ternary-alloy system iron-nickel-aluminium, 
Bradley and Taylor had found that, segregation of 
iron atoms occurred when the alloy Fe,NiAl was 
cooled from high to low temperatures. At high 
temperatures the alloy was. homogeneous, but as a 
result of slow cooling it was found to contain 
isolated ‘‘ clots” or groups of iron atoms. This 
alloy had been found extremely useful in the 
manufacture of powerful permanent magnets. So 
highly magnetic could it be made that when two 
bar magnets of the alloy were placed one above the 
other, with their like poles facing, the repulsive 
force was so great that the upper magnet actually 
“floated” some distance above the lower one. 
Age-hardening, in aluminium alloys containing 
copper, could also be explained by segregation 
phenomena. Preston, at the National Physical 
Laboratory, had shown that, at room temperature, 
the copper atoms gradually separated out from the 
main itt structure, and this seemed to 


Turning to refractories, Professor Bragg said 
that these materials should possess three essential 
properties. In the first place a refractory should 
be able to withstand high temperatures; in other 
words, it should have a high melting point. Secondly. 
the material should be strong at high temperatures, 
and, thirdly, it should, as far as possible, be 
chemically inert. Looking at the Periodic Table, 
it could be seen that the elements available for the 
provision of refractories were not numerous. The 
strongest possible structure was given by inorganic 
matter in which the atoms were held together by 
bonds, and compounds of magnesium, aluminium 
and silicon, with oxygen as the negative ion, were 
examples of strong structures. This consideration 
gave a clue to the substances likely to remain 
stable at high temperatures, and hence, perhaps, 
constitute good refractories. As a matter of fact, 
these compounds all had high melting points ; 
that of silica was 1,720 deg. C., that of alumina, 
2,080 deg. C., and that of magnesia, 2,800 deg. C. 
The melting point of another substance, chromic 
oxide (Cr,0,), was 2,275 deg. C. Various com- 
binations of these compounds had given satisfactory 
results, and among them might be mentioned mullite 
(3 Al,O, . 2 SiO,), which had a melting point of 1,830 
deg. C., spinel (MgO. Al,O,), which had a melting 
point of 2,135 deg. C., and forsterite (2 MgO . SiO,), 
which had a melting point of 1,910 deg. C. 

The problem of refractories in the open-hearth 
furnace for steel manufacture lay in that the 
temperature of the molten-steel bath was not far 
removed from the melting point of the refractories 
employed ; moreover, the temperature of the gas 
flame playing on the surface of the bath was 
naturally a good deal higher than that of the steel. 
As lime was used as slag for the removal of the 
phosphorus from the steel in basic open-hearth 
practice, silicon could not be employed for the 
hearth, nor, for obvious reasons, could lime itself 
be employed for the purpose. Bricks made from 
dolomite (CaO . MgO) or magnesite (MgO), how- 
ever, had been found satisfactory, and were 
extensively employed. The roof of the furnace 
could not be built up of magnesite bricks because 
it had been found that this material recrystallised 
at high temperatures, the crystals growing to 
such an extent as to cause spalling and the falling 
away of portions of the bricks. A chrome brick 
made of a composite spinel MgO . Cr,0,. FeO, 
Al,O,. was unsatisfectory for furnace-roof construc- 
tion because it softened under load. Hence, the 
material used for this purpose was silica, a refrao- 
tory which remained strong right up to its melting 
temperature. 

Silica could exist in three different forms. ‘The 
first was quartz, which was stable up to 870 deg. C., 
the second was tridymite, which persisted from 
870 deg. to 1,470 deg. C., and the third, cristobalite. 
which existed from 1,470 deg. to 1,720 deg. C. All 
three forms, however, were very similar in structure. 
and consisted of tetrahedra joined together by the 
corners. Actually, although quartz was the only 
stable form of silica at low temperatures, it was 
possible to have both tridymite and cristobalite 
existing at these low temperatures. While, how- 
ever, the tridymite change was comparatively 
harmless, the cristobalite transformation. was dis- 
tinctly dangerous, as at temperatures between 
200 deg. and 300 deg. C., a silica brick increased in 
length by as much as 0-5 per cent. It was there- 
fore necessary to heat up a furnace, built of silica 
bricks, gradually through this range, otherwise 
the structure would fall to pieces. Moreover, it 
was the usual works practice always to keep the 
furnace hot, between charges and when the furnace 
was not in use, and the bricks were normally: not 
allowed to fall to a temperature below 600 deg. ©. 
during the whole of their working life. 

Bricks made of the composite chrome spinel 
MgO. Cr,0,. FeO . Al,O, were strong up to tempera- 
tures of nearly 2,000 deg. C., and possessed high 
shock-resisting qualities, but, unfortunately, they 
were isomorphous with Fe,0,, i.e., they had the 
same crystalline structure. Hence, when in contact 
with molten iron, the brick took up the oxide and 
began to swell ; if this were allowed to continue the 
brick would swell by as much as 15 per cent., and 








Brown-Cave, C.B.E., University College, South- 


explain the hardening which occurred, 


| finally fall to pieces, This tendency was checked by 








the addition of increased proportions of magnesia to 
the material, but if too much MgO were present, 
the recrystallisation and spalling trouble was intro- 
duced. Another alternative was to add tale to 
the brick, the iron attacking this in preference to 
the spinel structure itself. Both additions, how- 
ever, had a tendency to weaken the brick, and 
efforts were made to strike a satisfactory balance 
between the various adverse factors. 

In all problems connected with refractories, 
X-ray analysis constituted a valuable research 
method. For example, the rate of the conversion 
of quartz to tridymite and cristobalite depended 
on the size of the crystal grains in the original 
quartz, and this could be determined by X-rays. 
Furthermore, a bad chromite ore could be dis- 
tinguished from a good one by X-ray methods. 
Speaking generally, it might be said that while, at 
the present stage of scientific study, it was not pos- 
sible for the new methods of investigating structure 
to suggest new materials for the manufacture of 
refractory bricks, they did add to our knowledge 
and could perform a good deal of what might be 
termed “ detective work,” which previously had to 
be carried out by empirical methods. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Continued from page 423.) 
Destroyer TURNING CIRCLES. 

Tue second paper presented on the Wednesday 
morning was by Mr. A. P. Cole, R.C_N.C., and dealt 
with “ Destroyer Turning Circles.” In it were 
described the results of turning trials carried out 
on several destroyers of the same class at speeds 
varying from 14 knots to 354 knots and rudder 
angles from 15 deg. to 35 deg. The trials were 
made at two displacements, namely, 1,540 tons 
and 1,700 tons, and with a trim of 12 in. by the 
stern in each case. The ships tested had a length 
of 320 ft. on the waterline, a maximum breadth 
of 33 ft., and a mean draught of 9 ft. 3 in. at 1,540 
tons displacement and 10 ft. at 1,700 tons displace- 
ment. The projected areas of the submerged 
profile at the two displacements were, respectively, 
2,733 square feet and 2,960 square feet, and the 
positions of the centre of area in the two cases were 
12-3 ft. and 11-3 ft. forward of amidships. The 
rudder had an area of 62-1 sq. ft., of which 19-1 sq. 
ft. was forward of the stock. The centre of the 
stock was 152 ft. from amidships and the clearance 
of the top of the rudder from the shell was 2 in. 
The circles were made about two buoys, dropped 
about 3 miles apart, and were made alternately 
around each buoy. Over 126 circles were analysed, 
and it was found, within the limits of observational 
error, that the path traced by the centre of gravity 
of the ship after a turn of 90 deg. was a circle. 

The angular rate of_ turning and the linear speed 
round the circle were found to be proportional 
to the approach speed only up to about 20 knots ; 
above this speed the angular rate varied very 
little from a mean value dependent on the rudder 
angle only, while the linear speed continued to be 
proportional to the approach speed. The circle 
diameter, therefore, was constant for any rudder 
angle for all approach speeds up to 20 knots, but 
above that speed the diameter increased with the 
speed. ‘There was generally an optimum rudder 
angle when the circle diameter was a minimum, 
this being above 35 deg. at low speeds and about 
30 deg. at high speeds. Analysis of the rudder 
tarque curves showed that the rudder behaved 
as if the aspect ratio was larger than the nominal 
value and that, in consequence, a breakdown in 
flow conditions occurred at the rudder at effective 
angles much lower than 35 deg. This was consi- 
dered to be due to, partial “reflection” of the 
rudder by the flat stern of the vessel. Variations 
in the circles at high speeds and large rudder angles 
might be accounted for by instability of flow when 
the effective rudder angle approached the critical 
value at which breakdown occurred, Large varia- 


tions also took place in the angle of heel, especially 
at moderate speeds, but no explanation could be 
found for this. 

On the invitation of Sir Stanley Goodall, the 
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Director of Naval Construction, who had succeeded 
the President in the chair, Captain Lord Louis 
Mountbatten, R.N., opened the discussion, and 
said that the paper was of particular interest 
from the destroyer officer’s point of view. In the 
repeat V and W classes the torque was so great at 
astern speeds in excess of 14 knots that the steering 
engines could not always bring the rudder back 
amidships unless the speed was reduced. He 
suggested that the limiting angles of the rudder 
at corresponding astern speeds should be included 
in the ship’s book for the information of commanding 
officers. It was far more important to have uni- 
formity of turning circles in a class of ships than 
that the individual turning circles should be very 
good—if it was not possible to achieve both. In four 
ships of the Daring class which had been under his 
command they were uniform, but in anothér sub- 
division there were two ships of the W type which 
had different turning circles. On one occasion, 
when he had ordered a turn of 360 deg. together 
to starboard, one ship had made only 320 deg. 
when another had reached 350 deg. The paper 
was written, he understood, about vessels of the 
I class. In this class an alteration of course of 
90 deg. at 20 knots caused a vessel to lose station 
by 60 yards to 80 yards. An apparatus, driven 
from the station-keeping indicator, had been de- 
vised and fitted in these ships, which showed the 
distance by which a vessel dropped astern of her 
proper station. By its use the drop could be 
reduced to 15 yards or 20 yards, and bunching 
at the turning point had been practically eliminated. 

Mr. M. P. Payne, R.C.N.C., commented that the 
author, in referring to the divergent results obtained 
from different ships, had said nothing of the limits 
of accuracy of observation or of the special steps 
taken to ensure that the readings should be as 
reliable as possible. Accurate readings were difficult 
to obtain in a destroyer owing to the rapid rate of 
turning, associated with the high speed and large 
angle of heel of these ships, to frequently unfavour- 
able weather conditions, and partly to the “ burb- 
ling” of the rudder pressure, which caused loss of 
pressure, and instability, at high speeds and rudder 
angles. At full speeds the rate of turning was about 
double that in many other classes of warship, so 
that readings must be taken more quickly. The 
bearing of the buoy was often 70 deg. to 85 deg., and 
an error of only $ deg. in observation introduced 
4 per cent. to 8 per cent. error in the tactical 
diameter. To improve the accuracy of observation, 
special bearing recorders were designed at Haslar 
some years ago, in which the bearing of the buoy 
was automatically recorded on a drum, together 
with time and other signals. It is understood 
that these were used by Mr. Cole, and that, in fact, 
it was only when they were used that consistent 
results were obtained. A slight correction was 
necessary for heel, and precautions should be taken 
in choosing a course with due regard to wind and 
sea. 

When presented with such a complete set of 
analytical data, carefully measured and _ sifted, 
Mr. Payne continued, one naturally looked for 
some fundamental theory to correlate the informa- 
tion into a guide for future designs ; but reference 
to papers on turning before this and other institu- 
tions indicated that little real progress had been 
made in the theoretical treatment of the problem, 
even in regard to vessels of moderate speed. A 
comprehensive statement of its outline was given 
by M. Barillon to the Tank Superintendents’ Con- 
ference held in Berlin last year, giving the general 
principles on which to develop the theory. This 
statement the speaker commended to any mathe- 
matical friends equipped with the ability and energy 
to tackle such a complicated problem. To assist 
in such an attempt, and to afford comparison with 
other manceuvring data, he suggested that the 
author should add a table or curves of tactical 
diameter and of transfer at eight points, in order 
more completely to define the path of the ship. 

Captain E. G. H. Bellars, R.N., said that, while 
the author had emphasised mainly the techriical 
aspects of rudder action in destroyers, it might be 
of some value to draw attention to the tactical 
considerations. In action, destroyer officers would 
be seldom concerned with speeds below 20 knots ; 








they were interested chiefly in speeds of the order 
of 27 knots or 28 knots, ormore. In controlling the 
fire of a gun, it was essential to be able to allow 
for the effect on the fall of shot of the movements 
of one’s own ship. It was of the greatest import- 
ance, therefore, to know accurately the speed and 
the direction of movement of the gun and of the 
centre of gravity of the ship. Really accurate fire 
control required knowledge of the ship’s speed 
through the water at any moment, and of the 
drift angle under rudder. In attack, also, destroyers 
would probably have to fire on an enemy whose 
bearing made only a fine angle with the fore and 
aft line of the ship. The angle of heel under rudder 
was then of importance as affecting ecross-levelling 
to counteract the resultant cant of the gun trunnions. 
It was most desirable that the angle of heel should 
be small; whereas, he noted with interest, it was 
reported to be,variable, even at moderate approach 
speeds. The radius of the steady circle was less 
important in action than in manceuvring except at 
the moment of firing torpedoes, but the rate of 
turning was of great interest, as it had considerable 
bearing on the problem of torpedo fire control. 

Mr. A. T. Wall, O.B.E., observed that it was 
always difficult to get consistent results in turning 
cireles. Mr. Cole had had an excellent opportunity, 
with a number of ships at his disposal, and he had 
used it well. The results were not consistent, 
though he had no doubt that they were accurate. 
The inconsistency must be due, he thought, to the 
break-up of regular flow at high speeds and rudder 
angles. In such circumstances streamline flow was 
inconceivable, and the rapid breakdown of eddies 
and vortices must have variable effects. Present 
knowledge of streamline forms at high speeds and 
small angles to flow was very incomplete. At 
30 knots or over the old “ cod’s head and mackerel 
tail” principle did not apply to appendages. In 
this there was much room for research. He noted 
that 24 knots gave the best turning at large rudder 
angles; but as the angle of helm decreased the 
best turning occurred at higher speeds. This indi- 
cated a breakdown of flow, and loss of efficiency of 
the rudder. The author referred to the instability 
of circles at high speed, but elsewhere he said that 
circles could always be repeated. 

Sometimes one heard of ships which could not 
be kept on a straight course. Usually this defect 
occurred with very blunt sterns, eddies being set up 
which moved irregularly from one side of the stern 
to the other, causing an uncertain steering effect 
more powerful than that of the rudder. The 
speaker knew of one case of a 9-knot ship which 
would not hold her course to within two points. 
A cure was effected by introducing dividing plates 
between the gudgeons on the post and a similar 
plate at the top of the propeller aperture, so that 
the eddies could not cross from one side to the 
other except abaft the rudder. He felt sure that 
was not the reason for the variations observed in 
destroyers. The paper was full of useful data. He 
would like to see more of a similar kind, and 
appreciated the action of the Admiralty and 
Sir Stanley Goodall in releasing the information. 
There must be a large amount of similar data 
filed at the Admiralty, and he hoped that more of 
it might be placed before the Institution. 

Mr. R. W. L. Gawn, R.C.N.C., also commented on 
the evidence in the paper that the flow broke down, 
causing the pressure to drop by about one-third. 
At low speeds the speed of circling was 70 per cent. 
of the speed of approach, but at higher speeds the 
loss of speed was only about 10 per cent., suggesting 
that the rudder resistance had declined. In con- 
sidering the angle of heel, had the author allowed 
for wave formation and for the trim by the stern 
in assessing the centre of gravity of the ship and 
the change in stability? The rapid variations of 
rudder torque indicated how difficult it must be 
to get readings. He would have liked to see what 
figures would be obtained if the rudder were put 
over, held for a moment, and returned amidships 
before the ship had gone far off her original course. 
With a balanced a change of inches only in 
the position of the centre of pressure made a big 
difference to the torque. 

Mr. B. S.. Varty welcomed pool yy we because the 
accuracy of Admiralty data always be relied 
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upon, and expressed the porn that shipbuilders 
in general did not carry out sufficiently extensive 
turning trials. Mr. K.'C. Barnaby, in a communi- 
cation which was read by the secretary, said that 
his firm had attempted to analyse the results of 
turning trials with a class of six destroyers built 
for a foreign navy. The analysis showed clearly 
that at full speed it was best to restrict the helm 
angle to less than 30 deg. to get the minimum turning 
circle. The author’s results confirmed this. The 
minimum turning circle of the class appeared to 
be about seven lengths at full speed; this was a 
good figure, but some destroyers had shown smaller 
circles. He hoped that the author might extend 
his research to other classes of vessel. The special 
features of destroyer hull design, such as the deep 
forefoot and flat stern, must give results that were 
not applicable to other types. 

Mr. A. P. Cole, replying to the discussion, con- 
firmed Mr. Payne’s impression that the only con- 
sistent results were those obtained with the aid of 
the Haslar bearing tables. In reply to Mr. Gawn, 
no correction had been made for loss of G.M. in 
turning, but he thought that Mr. Gawn’s suppo- 
sition was probably correct. The other contri- 
butions to the discussion he would deal with in 
a written reply. 

Sir Stanley Goodall, K.C.B., Director of Naval 
Construction, speaking from the chair, said that 
the trials carried out under the author’s super- 
vision had been ordered by his predecessor, the late 
Sir Arthur Johns, for the purpose of elucidating the 
large and previously unaccountable variations 
observed in the turning trials of new destroyers. 
The angle of heel in turning was a feature which 
had caused him some uneasiness regarding the 
possible behaviour of the latest Tribal class, with 
their considerable top weight and high speed, but 
he was pleased to note, when at sea in one of these 
vessels, that the angle of heel was very moderate 
at all speeds and rudder angles. In view of the 
statement in the paper that “up to 25 knots the 
angle of heel was greater than anticipated, while 
above 25 knots it was less,” he would like the 
members’ opinions on the advisability or otherwise 
of revising the standard method of calculating heel. 
He thought that the results showed clearly that at 
high speeds and large rudder angles there was 
considerable instability of flow at the rudder, which 
would account for the variations in circle diameters 
and rates of turning. For this reason alone the 
trials were well worth making. He drew attention 
to the curves of rudder torque and to the author’s 
deduction that the rudder behaved as though partly 
reflected by the flat stern, a result which virtually 
increased the aspect ratio and reduced to a value 
below 35 deg. the rudder angle at which burbling 
occurred. The question might be considered, 
whether any modification was required in the 
usual method of calculating rudder torques. 

The meeting was resumed on the morning of 
Thursday, April 7, the President, the Right Hon. 
Lord Stonehaven, P.C., being in the chair. 


RecrprocaTine MaRIne ENGINES. 


Of the two papers for reading and discussion at 
this session the first was by Mr. Harry Hunter, 
O.B.E., B.Sc., and was entitled “The Reheated Re- 
ciprocating Marine Steam Engine.” This paper 
was reprinted, in abridged form, on page 427, ante. 

The President announced that the discussion 
might well be opened by the reading of a com- 
munication from one of the Vice-Presidents of the 
Institution, Mr. Summers Hunter, C.B.E. Mr. 
Hunter submitted that the installations described 
in the paper might be fairly described as a natural 
and logical development of the application of super- 
heated steam to the marine reciprocating engine. 
His firm, some thirty years ago, had. recognised 
the deleterious effects of cylinder condensation 
and had adopted superheating perhaps in a some- 
what empirical manner. Since then the subject 
had been attacked more from the theoretical 
standpoint and he thought some real progress had 
been made, though it must be understood that the 
work should not be regarded as having reached 
finality. The work had been going on since the 
author of the paper, his son, had completed his 
war service and he considered the results achieved 


had justified the pains they.had taken in the 
research. 

Eng.-Commander C. J. Hawkes, M.Sc., said he 
appreciated the advances made in the paper, 
though he was not satisfied that the economies 
effected were wholly obtained by reducing cylinder 
eondensation by superheating. There were a 
number of refinements in design in the engine 
itself, such as the poppet valves, and in the general 
lay-out of the machinery, and it was possible that 
some of the increased efficiency was due to these 
improvements. Moreover, it was likely that the 
efficiency could be further improved by utilising 
the exhaust in some form of turbine. He was 
interested in the statement that restricted piston 
rings were used and wondered what sort of results 
they had given. This type of ring was fitted in naval 
vessels thirty years ago, but it had been eventually 
discarded. Unless the rings could be maintained 
in precise adjustment they were apt to allow steam 
Jeakage across the piston face. 

Dr. 8. F. Dorey, after some comments on the 
rapid development which had taken place imme- 
diately after the war in marine Diesel engines and 
turbine transmission gearing, pointed out that this 
development apparently stimulated the maker of 
the reciprocating steam engine to activity, as a 
large number of different types of valves, gears and 
other modifications had, later, emerged. He could 
hardly agree with the author’s classification of the 
reheated engine along with the Lindholmen- 
Motala and Gotaverken systems, as the reheated 
engine really required additional fuel for the 
secondary superheating: Neither did he think the 
parallel between the engine and reheating in land 
installations really held. Reheating in these 
installations was, in the main, adopted to reduce 
blade erosion in the turbines from water carried 
over in the lower stages; it was thus for a 
mechanical reason, The design of the engine 
described in the paper was, on the other hand, 
based on thermodynamical considerations. While 
superheated steam, if of a sufficiently high tem- 
perature, might prevent the formation of water 
on cylinder walls he thought there was no experi- 
mental evidence that it prevented the interchange of 
heat. 

Dr. Dorey then quoted Callendar, Nicolson, Mel- 
lanby and others as showing that the importance of 
cylinder condensation was considerably exaggerated, 
it being considered that the short duration of the 
temperature cycles would necessitate an im- 
practicably high rate of heat transfer. The data 
given in the paper were very interesting, but he 
would have liked to have seen figures for the heat 
consumption per indicated horse-power, both with 
and without the reheater in use, the initial steam 
conditions in the high-pressure cylinder being the 
same in both cases. It might almost be said that 
the argument used in the paper, that the reheated 
engine rejected more heat per pound of steam than 
the engine with a wet exhaust though less steam 
per indicated horse-power was used, was one in 
favour of employing an exhaust-steam turbine 
along with the reheater. It must not be over- 
looked, however, that the author’s firm had set 
out with the idea of improving the efficiency of the 
engine without introducing complications in the 
reciprocating engine as used in the general cargo 
vessel, and from this point of view the design was 
a successful one. Whether still further gain in 
efficiency was worth while at a cost of more complex 
machinery was another question, but he might 
mention that Dr. Bauer had recently produced a 
German engine of the combined type working at a 
pressure of 750 lb. per square inch and a superheat 
of 800 deg. F. in which two reheaters and an exhaust 
turbine were employed and which was stated to 
have a very low steam consumption. Dr. Dorey 
concluded by some queries as to the precautions 
taken with regard to materials used in the valve 
chests, &c., of the engine in view of the known 
difficulties of working with superheated steam, and | and 
also dwelt upon the difficulties of lubrication under 
such conditions, particularly with oil finding its way 
back to the boiler. 

Mr. E, H. Smith, in commenting on the perform- 
ances of the ».S. Lancaster Castle and 8.8. Lowther 


suggested some direetions in which he thought the 
particulars might be amplified, thus, the total coal 
consumed on the round voyage would be. a useful 
figure to have. 

Mr. John Reid said that though he had ‘some 
adverse criticism to make, he was not unappre- 
ciative of the real advance in marine engineering 
made by the design. The boiler as shown in Fig. 10 
(page 428, ante), indicated what care had been 
taken to make a practical job of the superheater. 
This feature was an expensive item, and the results 
justified its adoption, but he thought the boiler 
performance was handicapped by the design of the 
furnace, which was of a type common some forty 
years or so ago. The boiler efficiency, when ‘taken 
without the superheater, would probably work out 
to about 50 per cent., which meant that coal was 
wasted in the furnace in an effort to get heat to 
the superheater. This led to, trouble from the 
accumulation of dust ard dirt. He suggested: that 
greater attention should be paid to the design of 
the furnace itself to obtain more efficient combustion 
in it. As it was, with the usual incapable and 
intractable fireman, there was bound to be ineffi- 
ciency and loss.. Some type of mechanical firing 
seemed to be indicated by which the fuel could be 
charged and burnt with a greater degree of control. 
He thought the additional cost of such apparatus 
would be negligible compared with the benefits 
which would result from it, 

Mr. A. T. Ash, superintendent engineer for Messrs. 
James Chambers and Company, recalled the diffi- 
culties obtaining in the old-fashioned type of marine 
engine from water. He had worked with engines 
which had a coal consumption not far short of 
2 Ib. per indicated horse-power, which he attributed 
largely to cylinder condensation. His firm had 
had about 14 months’ experience with the reheated 
engine and he was convinced that both in principle 
and construction the design was sound. No troubles 
had developed ; not even with the superheater coils, 
where it might have been anticipated. 

Mr. G. R. Grange observed that trouble might 
have been expected from carburisation of oil in 
the reheater, which oil might be carried over from 
the high-pressure cylinder. The baffle shown just 
above the furnace outlet and extending to the 
superheater looked as though it might prove an 
obstruction to inspection and cleaning, though 
perhaps it was a portable fitting. The mechanical 
efficiency of the reheated engine, as shown by the 
data from §.S. Conakrian, was remarkable, and from 
such a result the future of the reciprocating engine 
might be wider than had been thought. He would 
like to hear other views on this point. 

Mr. Hunter had only time to make a brief general 
reply, reserving detailed discussion of the points 
raised, and others which might be submitted later, 
for his written reply. 

(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 


‘** AconcaGua.”’—Singie-screw passenger and cargo 
motorship ; two-stroke, double-acting os a, ater ® and 
Wain Diesel engine. Trial trip, April 9. Main dimen- 
sions, 410 ft. by 58 ft. by 33 ft. 9 in. Built by Messrs. 
Nakskov Shipyard, Limited, Nakskov, Denmark, for 
the Compania Sud Americana de Vapores, Valparaiso, 
Chile. 

““Micuagt Livanos."’—Single-screw cargo steamer ; 
triple-expansion engine. Trial trip, April 13. Main 
dimensions, 431 ft. 8 in. by 56 ft. 8 in. by 27 ft. 10 in. 
Built and engined b William Gray and Com 
Limited, West Hartlepool, to the order of Mr. a. 

-Twin-screw cargo steamer ; 


Livanos, London. 

“Crry or EpINBURGH.” 

Parsons’ impulse-reaction turbines and single-reduction 
earing. Launch, April 14. Main dimensions, 486 ft. 
. 62 ft. by 35 ft. _ Built and “ee ined by Messrs. Cammell 
Laird and Company, Limited, Birkenhead, to the order 
of Messrs. Ellerman Lines, Limited, Liverpool. 

“ Canton.’ —Twin-screw passenger steamer for service 
to the Far East; Parsons” single-reduction geared tur- 
bines. Launch, April 14. Main dimensions, 562’ ft. 
pe 73 ft. by 46 ft. Built by Messrs. Alexander ou 

Sons, Limited, Linthouse, Govan, Glasgow, S 
for Messrs. The Peninsular and Oriental Steam Navigation 
Company, London. 
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LABOUK NOTES. 
In the April issue of the Amalgamated Engineering 
Union's Journal, Mr. J. C. Little, the president of the 
organisation, recalls that the following resolution was 
by the 1937 National Committee :—‘* That this 
National Committee directs the executive council to 
establish a co-ordinating committee, together with 
executive council representatives and divisional organi- 
sers mainly concerned, for the aircraft industry for a 
period, a discontinuance or otherwise to be deter- 
mined by the 1939 National Committee.” In order to 
give effect to the resolution, Mr. Little says, the execu- 
tive council sent out a questionnaire to all the districts 
asking for full information regarding the number of 
airoraft factories in their area. The executive council 
considered the information received and decided to 
invite the following districts to appoint representa- 
tives :—Coventry, Hatfield, Manchester, Hull, London, 
Southampton, Chatham and Bristol. The divisional 
organisers were to be represented by Mr. R. Bates (No. 
18), Mr. W. Howell (No. 19) and Mr. E. Porter (No. 16), 
and the executive council by Mr. R. Openshaw and 
Mr. W. Hutehinson. 


* A very interesting meeting,” Mr. Little records, 
was held in the London district office on March 30, 
Mr. Openshaw presiding and Mr. Howell being appointed 
secretary of the committee. “The meeting,” he 
continues, “ reviewed and discussed the general posi- 
tion in the aircraft industry, after which it was agreed 
to send out to the divisional organisers several question- 
naires in order to have the necessary information up to 
date which will be helpful in deciding future policy. 
A further meeting of this committee will be held in 
due course.” 





According to the writer of the editorial notes in the | 
April issue of Man and Metal, the journal of the Tron 
and Steel Trades Confederation, “ the most notable | 
trade feature " of the past two months has been a sharp | 
decline in the demand for tinplates and sheets. “ There | 
appear to be,"” he says, “no special reasons for this, | 
apart from the heavy buying of users during the last | 
quarter of 1937, due to their anxiety to lay in as | 
heavy stocks as possible because of the fear of a rise | 
in prices and the difficulties in obtaining supplies. | 
Whatever may have been the fears that made ‘first 
come, first served * the order of the day in 1937, there 
is now no doubt that the industry is able to meet the 
demands made upon it. This condition has caused the | 
Import Duties Advisory Committee to re-impose the | 
duties that were taken off in July of last year. As a| 
result of the falling-off in demand in these two trades, | 
the South Wales Siemens steel-bar trade is at present | 
working less than 50 per cent. of capacity, This period | 
of depression, which these sections of the industry 
have slipped into, should be of short duration, because 
there are no signs yet that the general depression so 
confidently, and so often foretold, is upon us. 
What will be the effect of the speeding-up of the re- 
armament programme remains to be seen. This will 
probably reflect itself more on the engineering side 
than on the productive side of the industry.” 


Continuing his appeals to the organisations ot | 
employers and workpeople for *the acceleration of | 
armamegts production, Sir Thomas Inskip last week 
met the Joint Consultative Committee of the building 
industry. According to The Times, the Joint Consulta. | 
tive Committee was formed about a year ago and | 
consists of equal numbers of employers and operatives, 
and representatives of the three defence services, with | 
Sir Thomas Phillips, Permanent Secretary of the 
Ministry of Labour, as chairman. Its business is to | 
overcome the difficulties of labour supply on the con- | 
struction of munition factories, aerodromes, and Royal | 
Air Force stations, particularly when they are located | 
in areas without an adequate supply of building trades 
labour. The Government's requirements have been 
met without resorting to dilution of skilled labour, and 
a check has been kept on the allowance of exceptional 
rates for men coming to the jobs from a distance 


| 


An official communication issved at the close of the 
meeting stated that the Minister for the Co-ordination 
of Defence had referred to the effect on the building 
industry of the Government's decision to accelerate 
the rearmament programme. He thanked the repre- 
sentatives of the employers and the operatives for their 
co-operation in the past and asked for a continuation 
and, if necessary, an enlargement of the efforts of the 
industry in the future. Mr. Hicks, M.P., 
ow of the National Federation of Building 

rades Operatives, and Sir Jonah Walker-Smith, 
M.P., director of the National Federation of Building 
Trades Employers, assured the Minister of their 
continued desire to assist in the carrying out of the | 


programme 
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Tt is announced that in celebration of its fiftieth 
anniversary, which occurs on April 27, the’ Anglo- 
American Qil Company, Limited, has decided to 
distribute a cash bonus totalling 120,0001. to all its 
regular employees and to all temporary employees 
of twelve months’ or more service, In 1937, the 
company introduced a scheme under which every 
worker with ten or more years’ service receives two 
weeks’ annual holiday with pay. 


In the course of a report on the work of his depart- 
ment in 1937, Mr. Seldte, the German Minister of 
Labour, states that in view of the frequent shortage 
of labour for the fulfilment of the programme laid down 
by the four-year plan it became necessary to extend 
hours of work. Such an extension, however, could 
only be permitted in cases where it was calculated 
to result in a definite increase of production. The 
authorities immediately concerned had, therefore, 
been instructed, he said, to avoid an unduly rigid 
limitation of hours of work and to make use of the 
possibilities of extending hours which the law allowed 
whenever it was absolutely necessary. Provision was 
made, he went on to say, for such possibilities by the 
collective regulations issued by the Labour Trustees ; 
possibilities might also arise out of permits granted by 
the Labour Inspection Service. Extensions of hours, 
however, could only be considered in those industries 
where there was a shortage of labour and where the 
interests of the State demanded an increase in produc- 
tion. Those industries, he added, apart from those 
concerned with the production of raw materials, 
included the iron and steel industry, the building and 
kindred trades and, to some extent, the chemical, 
wood and food industries. 


The weekly organ of the International Labour Office 


|at Geneva states that the Council of People’s Com- 


missaries and the central committee of the Communist 
Party of the Soviet Union haye made a change in the 


|system of placing in employment persons who have 


completed their studies in higher educational establish- 
ments. The placing of specialists, which was hitherto 
the function of the higher educational establishments 
from which they graduated, will in future be carried 
out by the different commissariats. Certificates of 
appointment showing the place where each graduate 
is to be employed, the post he is to fill and the salary 
he is to receive, must bear the signature of the People’s 
Commissary and the head of the department to which 
the administration or undertaking in which the person 
concerned is to work is attached. The different 
commissariats are to submit to the Council of People’s 
Commissaries and the Central Committee of the 
Communist Party a plan of the graduations of students 
in the higher educational institutions in 1938, and a 
plan of the posts to be filled during that year. The 
People’s Commissariats must make the personal 
acquaintance of graduates six months before their 
final examination. Siac el 

Not later than one month before the examination, 
the plan of appointments must be laid before the 
Council of People’s Commissaries and the Central 
Committee of the Communist Party. Students may 
not be deprived of their bursaries until they have been 
appointed to a post. The commissariats must keep 
up to date the list of all specialists with higher educa- 
tional qualifications, and must take the necessary mea- 
sures to ensure that they are informed of every case 
of transfer to another form of employment. The 
number of students who will complete their higher 


| studies in 1938 and will come under the new placing 


system is estimated at 91,000. This system has already 
been applied to 12,520 students who graduated during 
the last quarter of 1937. Of these, 2,527 have been 
appointed to undertakings under the Commissariat 
of Agriculture, 2,083 to those under the Commissariat 
of Heavy Industry, 1,258 to establishments under the 
Commissariat of Defence Industries and 1,238 to the 
Commissariat of Public Health, the rest being distri- 
buted between the other commissariats and institutions 
of the Soviet Union. trace 

Addressing a meeting of Federal accident statisticians 
recently, Dr. Alfred Manes, Professor of Insurance in 
the School of Business Administration at Indiana 
University, said that in spite of the many reasons 
which made impossible an international comparison 
of statistics on industrial accidents, on the whole 
detailed explanation of the various data available 
might be useful. One conclusion, however, had been 
reached after employing all possible precautions in 
regard to the variations in the basic material in making 
an analysis of fatality rates in several occupations. 
This was that the United States had not the 
desired objective of its motto of “Safety First.” 
Without any doubt, Dr. Manes said, preventive 


measures hac improved the situation. but the same 
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improvement had occurred in other countries, and the 
fact remained that the loss of life and money in America 
through, avoidable accidents was proportionately 
much larger than in many other countries. 





In the report for 1937 of the General Confederation 
of French Employers, it is stated that the general 
economic situation has resulted in i 1 unem ploy- 
ment. The number of assisted unemployed worker, 
which decreased steadily during the year 1937 until 
it had fallen to 300,000, is beginning to rise again. At 
the end of February, 1938, the figure was 412,386, or 
2,167 more than the number registered on the same 
date in the previous year, although the enforcement 
of the 40-hour week has led to the engagement of 
90,000 extra railway employees and more than 13,000 
coal miners, and undertakings employing more than 
100 workers have 180,000 more workers than they 
had a year ago. 








The new production index published in the official 
statistics, which draws a comparison between the 
present situation and that of 1928, clearly shows, it is 
claimed, the extent of the economic depression. The 
general index, which rose from 90 to 93 from January 
to March, 1937, was only 91 in December, a figure 
much lower than the index numbers of Great Britain, 
Germany and Italy. Moreover, the general average 
was only reached owing to the increased activity, 
caused by the armaments programme, in the metal- 
lurgical industry and in metal works, mines, and 
electricity and gas undertakings between December, 
1936, and December, 1937. On the other hand, pro- 
duction,decreased considerably in the leather, motor- 
car, and r industries and, since the beginning of 
1938, in the textile industry. In building, the crisis 
was even more acute, the index number dropping from 
76 to 56. 





The rise in prices, the report goes on to say, has 
resulted in demands for wage increases, which, in their 
turn, have resulted in a fresh rise in prices, thus creating 
a vicious circle from which there seems to be no escape. 
Moreover, while the cost of living is rising. the resources 
of the nation are not keeping pace with this rise, and 
the small amount of ride dune by large commercial 
establishments during the early months of the year is a 
proof of a shrinkage on the home markets, which is 
due to the reduced purchasing power of all persons 
who only have fixed incomes or depend on falling indus- 
trial and commercial profits, The transfer to the 
working population, owing to increases in wages, of a 
part of the resources of other classes of the nation has 
not benefited home consumption, since the additional 
costs to industry caused by the wage increases have 
resulted in a rise in prices so considerable as to nullify 
the pecuniary advantages which the working-classes 
should havé enjoved. The lack of balance between 
purchasing power and the prices of manufactured 
articles is such that in many cases, even where the 
official committees which supervise prices have declared 
an increase to be justified, it has been impossible to 
enforce it owing to the refusal of purchasers to buy at 
the higher price. 


A recent issue of the Bulletin of the New York State 
Department of Labour contains a preliminary report 
of an investigation into the incidence of silicosis among 
foundry workers. About 12,000 workers are employed 
in 311 foundries in the State of New York. The investi- 
gation was restricted to 80 specially selected establish- 
ments employing 4,169 workers, of whom 4,066 were 
submitted to thorough X-ray examination and a com- 
plete occupational history was taken in each case. The 
investigation revealed the occurrence among these 
workers of 110 cases of silicosis, or 2-7 per cent.; of 
these 88 cases, or 2-2 per cent., were first stage, 16, or 
0-04 per cent., second stage, and 6, or 0-01 per cent., 
third stage silicosis. Of the 110 cases, 15, or 0-7 per 
cent., showed signs of tuberculosis. 


Of the 311 foundries in the State of New York, 32, 
or 9-7 per cent., were found to be in good condition as 
regards the silicosis hazard, 91 or 2-75 per cent., in 
fair condition, 150, or 45-5 per cent., in poor condition, 
and 57, or 17-3 per cent., in condition. The general 
conclusion was reached that proper plant operation, 
so-called ‘‘ good housekeeping,” rather than additional 
mechanical equipment, would seem to be the most 
important factor in silicosis prevention in the industry. 











Association oF Ovp Cromprontans.—The annual 
dinner of the Association of Old Cromptonians will be 
held at the Trocadero Restaurant, Piccadilly Circus, 
London; W.1, on Friday, May 20, when Colonel R. E. 
Crompton, C.B.E., F.R.5., will preside. Further informa- 
tion may be obtained from the honorary secretary of the 
Association, ¢/o Messrs. Crompten Parkinson, Limited. 
Bush House, London. W.C.1. 
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HEAT-RESISTING STEELS.* 
By Dr. W. H. Harrtetp, F.R:S8. 
(Concluded. from page 374.) 


111. Comparative Study of the Strength as Affected by 
Increasing Temperature—Permanence of form and 
absence of deformation, at any rate to a relative 
degree, are essential in the successful application of 
heat-resisting steels and therefore recourse must be 
had to creep testing. To study properly the different 





Fie. 6. Cresr-Testinc Macn 


within a sensitivity of measurement of 'I/10,000) in- 
on a 2-in. gauge len The apparatus actually 
reads to 1/40,000 in. Generally speaking, if the stress 
is left on for longer periods, the rate of ereép ‘tends to 
decrease, but engineers may tegard’ the’ 'time-yield 
stress as a reliable indication of thé properties’ of such 
materials, and an actual stress under service conditions 
may be applied of two-thirds to one-half of ‘the’ yield 
stress i to temperature conditions. In 


rding 
Table III will be found the time-yield data as regards 
the different materials in the series wnder consideration. 





INES FOR GENERAL PURPOSES. 








Fie. 7. 


rates of creep, or deformation, under varying stress, 
at different temperatures, is a very lengthy procedure, 
and while the author and his colleagues have done 
much work over long periods of stressing, the principal 
data here presented relate to the time yield. The 
determination of the effect of a single stress takes 
three days, the determination of the time yield takes 
from nine days to 21 days or less according to how 
many testing machines are available. The time yield 
stress is approximately equivalent to a rate of creep 
of a millionth of an inch per inch per hour. The 
specimen placed under the time-yield stress should 
not show an extension exceeding 0-50 per cent. of 
the gauge length in the first 24 hours, but during 
the next 48 hours should show no further extension, 





* Paper read before the Institute of Fuel, on Thursday, 
Abridged. 
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March 24, 1938. 





HicH-TEMPERATURE CREEP-TESTING MACHINES. 


It is disclosed that the time eer of No. ¥ mild 
steel falls to 1 ton per square inch at 600 deg. C. and 
to so low a value as 400 Ib. per square inch at 700 deg. C. 
The addition of molybdenum in steel No. 2, while 
greatly increasing the resistance to creep in the lower 
temperature range, has ceased to have any effect when 
600 deg. C: is reached. The effect of chromium, ‘which 
is so valuable in improving the resistance to oxidation, 
and in contributing usefully to mechanical strength at 
ordinary temperatures, is seen to’ have a negative effect 
as regards resistance to creep at elevated temperatures as 
shown by the figures at 700 deg. C. of the value for steel 
No. 3 (13 per cent. chromium) of 240 1b: per square inch ; 
for steel No. 4 (8' per cent. to 9 per cént. Chromium) of 
300 lb.; and for steel No. 11 (30 per cent. chromium) of 
320 Ib. The figures at 700 deg. C. are illuminating, and it 
is interésting to see that steel No. 5 (high chromium and 





2 tons squére inoh, while steel No. 10 (high nickel 
and chromium) gives a value of 14 tons per square 
inch. ‘Steels Nos. 6,7, 8 and 9 are all very interesting 
as' giving similar high values from alloys ‘of chromium, 
nickel and tungsten. Once a temperature of 800 deg:C 
is reached, the time-yield stress for the best Of the series 
is little in excess of half a ton per square inch.’ ‘At 
900 deg. C. the value has fallen to.between 200 ‘Ib. 
and 300 Ib. per square inch, while at 1,000 deg. C. 
the highest value is not in excess of 100 Ib. per square 
inch 











Fie. 8. Sensrrive-Type Creep-Testine Unir. 


Apparatus Employed.—The testing machines em- 
ployed consist of eight standard time-yield creep units, 
12 special units for the higher range of temperature, 
and two specially sensitive machines for check reference 
work. With regard to the battery of eight creep 
machines, for general purposes, shown in Fig. 6, on 
this page, the load is applied to the specimens under 
test by means of 20:1 levers, supported on hardened 
knife edges. Each machine is supplied with a suitable 
electrical resistance furnace, the temperature of which 
is controlled by means of iron-wire filament barretters. 
Changes in length of the specimens (gauge length 2 in.) 
on these units when subjected to stress and tempera 
ture, are measured by an external type of extenso- 
meter measuring to a limit of accuracy of 1/40,000 in. 
Temperature is constant to 1 deg. C., but is carefully 
adjusted when a reading of extension is observed, As 
regards the two special units of'a more sensitive type 
which have been installed, these machines, which are 
shown in Fig. 8, above, are capable of méasuring 
rates of ereep of the order of 10-8 in. per inch per hour. 
They are strongly constructed and embedded in a solid 
concrete ‘base, the load being applied by 20: 1 levers. 
The furnaces are 24 in. in length, thus accommodating 
a specimen having a gauge length of 8 in. Each 
furnace, which is of the electrical resistance type, is 
constructed in three sections, each controlled by its 
own rheostat. ‘This ensures exact uniformity of 
temperature along the testpiece at any given tempera- 
ture, which is measured by thermo-couples fixed at the 
top, middle and bottom of the parallel, portion of the 
test-piece. Changes of length in these tests are measured 
by means of a very sensitive, modified form of Lamb's 
toller type of extensometer, which, is connected to the 
parallel portion of the specimen inside the furnace by 
means of hardened knife edges suitably clamped. 
A scale, curved to the requisite radius, is placed at a 
distance of 21 ft. from the mirrors, and is yiewed by 
reflection through two mirrors, mounted on rollers, by 
& telescope fitted with a cross wire.. The rollers carrying 
the mirrors are }-in. diameter, and | mm. on the acale 
represents 0 -000005-in. extension. As readings can be 
observed to 4 mm., determinations of the order, of 
one-third of a millionth per inch of gauge Jength, can 
be made, For an extensometer of the above type the 
temperature of the test-piece must. be maintained 
constant within very narrow limits if reliable readings 
aré to be made automatically, For this reason a 


sensitive thermostatic control was devised, This is 





nickel, with an addition of titanium) gives a value of 





essentially a Wheatstone-Bridge paras fsa ip which 
-I-mm. diameter 


the variable arm consists of ‘a 0 
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platinum wire, of 200 ohms resistance, between 
the heating units and the test-piece and constituting 
the thermostat. Any change in resistance of the 
platinum, due to temperature, operates an Electrofio 
temperature controller having a centre zero, the relay 
of controller being actuated by a ehopper bar 
worked from a continuously -running alternating-current 
motor. The position of the needle of the indieator at 
the moment of action determines the switching in or 
out of a balancing resistance. This arrangement. is 
independent of room temperature, and control to an 
accuracy of 0-1 deg. C. is obtained over an indefinite 





period, The forvgnng. apparatus is suitable for testing 
up to temperatures of 600 deg. C., but testing at higher 





Fre. 13. Sree. No. Hl, Anneaiep 
960-1,000 Dee. C. x 200. 














Fie. 20, 
rrom 1,000 Dre. C. 


Stee. No. 10, WaTER-QuENCHED 
< 500. 


temperatures up to and above 1,000 deg. C., as is| steels imvestigated, which steels, by virtue of their 


required in investigating heat-resisting steels, presents 
new features. 

For this purpose, two banks of machines, shown in 
Fig. 7, on page 455, were installed, both consisting 
of six unite. ch unit consists of a suitable electrical 
resistance furnace and extension measuring device. 
The stress is applied directly to the test-piece without 
levers, the top shackle being suspended on ball bearings 
to ensure correct axial | . The form of extenso- 
meter adopted is simple, consisting of a 5:1 lever 
pivoted at one end, and on @ knife edge in a 
slot in the bottom shackle. lever, as the test- 
piece extends under load, actuates a sensitive dial 
gouge reading to 1/400th part of a millimetre, so 

t readi can be determined to 1/50,000 in. on 
the gauge length. The form of temperature control 

saienate units is Ke the Wheatstone- 
incorporat: lectrofio controllers. 

Gas tedeass be bach lank cf dlichiow Wd Atied wit 
the platinum-wire resistance and acts as a pilot furnace, 
the other five furnaces in the bank being controlled 
the action of the controller as governed 
furnace. Each furnace is fitted with 
primary resistance and balancing resistance, 


so that tem ean be set as required in each 
furnace. Temperature by this means is controlled to 
about +2 deg. C. im all furnaces. The pri 
temperature control for all three types is in form 
of a sensitive moving-coil voltage regulator giving a 
constant. voltage to within 0-5 eent. Actual 
determinations of temperature of all tests carried out 
im this laboratory are made by means of platinum/ 
platinum-rhodium thermocouples and a high sensitivity 
potentiometer and galvanometer capable of reading to 
an equivalent of 0-005 per cent. 

IV. The Structure of the Steels as Influenced by 
Temperature.—It is obviously very desirable to under- 
stand the structures, at different temperatures, of the 
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Pre. 2). Sree. No. 8, Am-OodLzp From 


1,050 Dec. C. x 500. 


| diverse composition, display such different charac- 
teristies when exposed to high temperature conditions. 
The desire for comprehension must remain unsatisfied 
for many years. Carbon steels are well understood. 
Some of the simple alloys, based on other elements, 
are reasonably understood, but as regards the complex 
alloys, the data are not extant to make adequate 
deductions. Effort has been made, however, to provide 
some distinctive evidence of a general character. Thin 
sections were quenched from specific temperatures and 
the microstructures studied. e results are given in 
Table IV. The etching reagents used in the preparation 
of microphotographs were 2 eent. nitric acid in 
alcohol, acid ferric chloride solution, or glycerol aqua 
regia. In some ee Kin seticethe two or more 
phases, a period etching sufficien’ longed to 
show the austenite grain boundaries led “to excessive 
corrosion of one of the constituent As a rule, 
the time has been adj 80 as to give the 
best possible views of the different phases at the 


few] pelt v opaaigy 

13 and 16, on this illustrate the structures 
of steel No. 11 (V.) i 33 per cent. of chromium. 
It will be seen on reference to Table IV that chromium 














a ferritic 
structure in the range of tem in which their 
stre falls to very low values as indicated in 
Table III. This steel No. 11 clearly retains the same 
structure up to 1,100 deg. C. and consists of a complex 
earbide, probably (CrFe),C, distributed through the 
simple matrix, which consists of a solid solution of 
chromium in iron, the carbon content of which is not 
known. This matrix is, however, magnetic, and this 
fact, along with its crystal structure (body-centred 
cubic), leads to the characterisation of ‘“ Ferritic.” 
Figs. 17 and 20, annexed, give the structures of steel 
No. 10, which is of the nickel-chromium austenitic 
type. The structure varies little up to 1,000 deg. C.. 
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Fic. 24. 
rrom 1,000 Dec. C. 


Sree, No. 8, WaTer-QuENCHED 
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and, apart from fine particles of carbide, consists of a 
matrix of solid solution presumably of chromium and 
nickel in iron, again with the actual carbon content 
unknown. The free carbide is probably essentially 
(CrFe),C. The main point, however, is that this solid 
solution is non-magnetic and the crystal structure is 
of a different type (face-centred cubic). All the steels 
or alloys of high strength at elevated temperatures 
have a dominating amount of this constituent, and this 
non-magnetic condition is indicative of the austenitic 
character of the material. Figs. 21 and 24, above, 
portray the structures obtained from steel No. 8, 
which steel is typical of the austenitic nickel-chromium- 
tungsten steels Nos. 6, 7, 8 and 9. The addition of 
tungsten to chromium-nickel-iron alloys facilitates the 
development of high strength at high temperatures. 
It will be seen that in the case of steel No. 8 t 


a 


constituents persist up to 1,000 ©. Here is an 
i i com steel, and it is only possible to 
say that again we have a solid solution matrix of the 
austenitic t with what we believe to be tungsten 
carbide distributed through it. The metallographic 
know: we have been able to derive, with 
other know out the fact 
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temperature, the steel or alloy would appear to be 
austenitic in . 

V. General Remarks, Summary and Conclusions.— 
A few remarks relating to design of parts for high 
temperature service may be appropriate at this point. 
A decision as to safe working stresses at high tempera- 
tures for various items of plant should take into 
account a variety of factors. It has been pointed out 
on numerous occasions that certain parts must retain 
their dimensions within very small margins of tolerance. 
Obviously, margins must already be allowed to cover 
changes of dimensions which normally occur by the 
imposition of service stresses according to the ordinary 
elastic stress-strain relations, and in assessing these 
one has to recognise the decreased values of modulus 
of elasticity which obtain at elevated temperatures. 
Provision must also be made for changes of dimensions 
of parts during changes of temperature. While in 


TABLE II.—Tre- Yrecp Vauves, in Tons PER SQUARE INCH OR LB. PER Square INoH, AT DivFERENT 


permissible provided that there is no danger of breakage. 
In such cases higher working stresses for a given 
temperature might be employed compared with those 
of the previous class. While, therefore, in the values 
quoted for time yield we have generally found that a 
working stress of two-thirds of that value has proved 
to be a safe working stress, the circumstances of a 
particular part in service might demand or permit a 
modification of that value. Another feature which 
sometimes arises is that the yielding of a member 
might bring about some redistribution of stresses in 
the plant more favourable to that member, or even 
to the whole plant. As an example, a under 
bending action can resist a substantially greater load 
than that which first causes the surface stress of the 
beam to reach the point of plastic yield or creep, since 
the plastic deformation immediately causes a more 











TEMPERATURES. 
| 
Steel. | | | 
| 
400 deg. C. 500 deg. C. 600 deg. C. | 700 deg. C. 800 deg. C. 900 deg. C. 1,000 deg. C. 
Ref. Symbol | 
No. yt mu. j | 
| ' 
i ! 
j | Persq.in. | Per sq. in. Per sq. in. Per sq. in, | Persq.in. | Per sq, in. Per sq. in. 
1 | 28/32 G- 8 tons | 4 tons ton 400 Ib. == _ _ 
2 | Mosteel ..| 13} tons 8 tons | 1 ton 450 Ib. | — — -- 
3 | FAS. es 144 tons | 5} tons | 1,350 Ib, 240 Ib. | 125 Ib. — -— 
4 | SLY. 19 tons | 4 tons | 1 ton 300 Ib. 180 Ib. | — 
5 | F.D.P. | 123 tons 11 tons 5 tons 2 tons 1,000 Ib. 200 Ib. | 70 Ib. 
6 | F.V.S. 18 tons 8 tons | 3} tons 1} tons 800 Ib. 190 Ib. 70 Ib. 
7 | HRC. 19 tons 12 tons 44 tons 1} tons | 1,200 Ib. 280 Ib. 90 Ib. 
8 | L4w. 25 tons 10 tons | 3$ tons | 1} tons 1,200 Ib. 280 Ib. 90 Ib. 
9 | 16 si 19 tons | 9 tons 2¢tons | 1} tons 900 Ib. 260 Ib. 90 Ib. 
10 | £5 “| 13 tons 10$ tons | 33 tons | 1} tons 900 Ib. 260 Ib. 80 Ib. 
11 | Vv. .. oat 17 tons | llg tons | 1 tons | 320° Ib. 350 Ib. 260 Ib. 70 Ib. 
12 | Vik. . |approx.15 tons! 3] tons 1} tons | 1,500 Ib. 300 Ib. 100 Ib. 
13 80/13 | 10 tons | 4 tons | 1} tons 1,000 Ib. 280 Ib. 95 Ib. 
14 /20 “a : 9 tons 44 tons | 1} tons 1,120 Ib. ° . 





NorE.—Stresses over 1 ton are quoted in tons and fractions of a ton per square inch, while stresses less than 1 ton are given 
* These determinations are not yet complete. 


in Ib. per square inch. 


TABLE IV.—Srrvorvres or STexts at Various TEMPERATURES. 



























































No. 15 deg. C. 700 deg. C. 900 deg. C. 1,000 deg. C, 
1 | F. and P. ..| Fy and P. .| A. a | A 
2 F. and P. - ..| F. and P. .| A. i“ ae ook Me 
3 F. and Carbide ..| F. and Carbide .| F., A. and Carbide ..| A. and Carbide. 
4 F. and Carbide ee ..| F. and Carbide - .| F., A. and Carbide .. ..| A. and Carbide. 
5 F., A.and TiCompound ..| F., A. and Ti Compound F., A. and Ti Compound .| F., A. and Ti Compound. 
6 A. and Carbides ¥ ..| A. and Carbides 2 ..| A. and Carbides a ..| A. and Carbides. 
7 F., A. and Carbide ..| F., A. and Carbide ..| A. and Carbide with traces | F., A. and Carbide. 
| of F. 
8 | F., A. and Carbide - | F., A. and Carbide .| Less F., A. and Carbide Less F., A. and Carbide. 
9 A. and Carbides ..| A, and Carbides .| A. and Carbides ee .| A. and Carbides. 
10 A. and Carbides ..| A. and Carbides A. and Carbides ya A. and Carbides. 
11 | F. and Carbide Se ..| F. and Carbide in ..| F. and Carbide # .| F. and Carbide. 
12 | A. and an unknown phase ..| A. and an unknown phase ..| A. and an unknown phase ..; A. with less of the unknown 
| hase. 
13 | A. BE “ i Rip .| A. ; Pre 
14 | A. es ee pe | A. A. «| A. 
F. = Ferrite. P. = Pearlite. A. = Austenite. 


some cases adjacent parts having similar temperatures 
may be relatively unchanged at a high temperature as 
compared with a lower one, the conditions during 
heating up or cooling down may involve a time lag 
and thus set up substantial temperature differences. 
Clearances must therefore be devised accordingly to 
allow for thermal expansion and contraction effects. 
Some addition to these clearances may be nec to 
provide for initial dimensional changes of the nature of 
initial permanent set or running-in effects when first 
the plant is put into use. To all these effects, however, 
it will generally be necessary to add some allowance 
for slow dimensional changes due to long period stress 
effects, t.e., the cumulative effect of creep under stress 
at the working temperature. Naturally, where fine 
clearances are necessary for the proper functioning of 
the parts in question, ¢.g., turbine wheels, then the 
working stress must be selected at such values that 
the total creep movement will not take the parts 
beyond the clearances which can be economically 
provided. Hence the growing practice of stating creep 
data in terms of the stress which is expected to produce 
a total amount of deformation in a stated period of 
time equal to a certain specified value, e.g., 0-1 per 
cent. of 0-01 per cent. in a period of 1,000 hours or 
10,000 hours or more. Such predictions of the behaviour 
over very long periods of time call for very great 
discretion in the process of extrapolation from data 
taken from reasonably short periods of test. 

This consideration of permissible clearances applies, 
however, to a somewhat limited class of engineering 
parts. For many other items clearances are not an 
important limiting factor as regards safe working 
stress, and the point of primary importance is that 
deformation due to the cumulative effect of creep 
should not proceed to the point where danger of 
fracture or substantial change of shape would arise. 


favourable share of the stress to be taken by the interior 
parts of the section. Thus, under creep conditions a 
rectangular beam under bending action will be capable 
of resisting a load 50 per cent. higher than would be 
deduced on the strict elastic theory from data derived 
from parts working at the same temperature as simple- 
tension members. 

Another aspect which should be mentioned is the 
importance of obtaining the most precise data possible 
of the working temperatures of the parts concerned. 
If, as frequently occurs, owing to some doubt as to the 
operating temperature, the designer decides to add, 
say, 50 deg. C., to allow for the unknown, this addition 
to the temperature causes a very substantial reduction 
in the permissible stress, and if the temperature 
allowance is not really needed the net result is a wasteful 
design. In passing, it will be clear that the temperature 
of a metallic part is not necessarily the same as that 
of the gaseous atmosphere surrounding it. A further 
reference might be made to the question of thermal 
expansion and contraction effects. If members of a 
structure which have to undergo changes of temperature 
are restricted as to their dimensions, this automatically 
introduces thermal stresses which are superposed on 
the other loading stresses. It is generally advisable 
to avoid such restrictions as far as possible. Serious 
distortion of parts can occur from such effects, and in 
some cases the distortion is cumulative—é.e., p 
in the same direction at each cycle of temperature 
changes. Finally, in fixing dimensions et paste 
allowances for scaling losses can be minimised by taking 
advantage of the materials having adequate scale- 
resisting properties for the working temperature to 
be withstood. This is naturally of greater importance 
for the thinner sectioned members. 

In the foregoing, an attempt has been made to 


changes of 1 per cent. or more in dimensions might be 
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the present time finding a ressively wider applica- 
brag Whereas the time Fie of maila steel falls to 
400 Ib. per square inch at 700 deg. C., it is shown 
that there are a number of steels available with a time 
yield of not less than 3,360 Ib. at that temperature, 
which clearly means that reasonably substantial 
stresses may be borne at a red heat with reasonable 
permanence of dimensions. It has been shown that 
such steels possess, along with the increased strength, 
resistance to oxidation or scaling to an astonishing 
degree. It is shown that chromium alone, while 
giving resistance to oxidation does not increase the 
strength of the steel. By adding, in addition to chro- 
mium, substantial quantities of nickel, the dual result 
is attained. It is shown also that the addition of 
tungsten is valuable in assisting in the attainment of 
igher strength. 

rom the economic point of view it is of considerable 
moment as to which and how much of the different 
elements are added and therefore it is important that 
the engineer shall carefully consider the service required 
before selecting a given composition. Immediate 
consideration has been given to the more widely 
applied steels. The same method of approach is being 
applied to a wide range of new compositions and the 
author is in a position to state with confidence that 
substantial advances will continue to be made in 
this interesting field of metallurgical enquiry. The 
main thing at this stage of the development is that the 
user shall be made as familiar as possible with the 
actual properties of the materials and shall also be 
encouraged to enquire as meticulously as possible into 
the values of temperature, temperature distribution, 
atmosphere, and general physical conditions under 
which he would wish such steels to serve. 

In conclusion, the author’s thanks are due to his 
colleagues of the Board of Messrs. Firth-Vickers 
Stainless Steels, Limited, Sheffield, for their agreement 
to the publication of the results of the researches and 
to the staff of the ‘Research Laboratories for their 
great interest in the experimental work. His thanks 
are particularly due to Mr. G. Stanfield, B.Sc., M.Eng., 
to Mr. Shirley, B.Sc., A.I.C., who carried through the 
research on scaling, and to Mr. Rotherham, M.Sc., 
A.Inst.P., and Mr. McGregor for the high-temperature 
mechanical testing. 








THE CHAMBER OF SHIPPING 
OF THE UNITED KINGDOM. 


Ir is symptomatic of the present time that the 
annual report of the Chamber of Shipping of the 
United Kingdom, and the address of the new president, 
Mr. W. A. Souter, should be concerned less with British 
shipping as an industry than with its significance as a 
national asset. The latter viewpoint was not over- 
looked in the addresses of Mr. Souter’s immediate pre- 
decessors, but it was natural then that, in describing the 
struggles of the industry, they should first emphasize 
its desire to maintain an inde nt status and to 
rely as little as possible upon Government assistance, 
by contrast with the subsidised merchant fleets of other 
nations, before stressing the military importance to 
Britain of a mercantile marine large enough for war 
needs, which must also require a heavy subsidy in 
times of . Mr. Souter’s address, which was delivered 
on March 31, in the Hall of the Leathersellers’ Company, 
St. Helen’s-place, London, E.C.3, began and ended 
with considerations of national economy and national 
safety, and these, rather than the commercial aspects, 
were the dominant themes throughout. In 1840, he 
pointed out, Great Britain owned 30 per cent. of the 
world’s tonnage, and steadily increased this percentage 
until, in 1914, she owned 18-9 million tons gross, or 
44 per cent., which carried about half of the world’s 
seaborne trade. To-day, the tonnage in British owner- 
ship was only 17-4 million tons, or 28 per cent., of 
which the total available for the carriage of food, raw 
materials and troops, in the event of war, was only 
about 14 million tons. More serious still, was the 
inescapable fact that we had 2,000 fewer vessels suit- 
able for ordinary cargo and passenger traffic than in 
1914. In the short sea trades the decline in numbers 
had been particularly noticeable, amounting to 53 per 
cent. in the category of ships between 1,500 and 3,000 

tons. In time of war, there was safety in numbers. 
The main reason for the decline in British tonnage, 
in Mr. Souter’s opinion, lay in the relative impoverish- 
ment of the industry during and after the war. At the 
close of the war the lost tonnage was replaced, in 
response to Government appeals, but at a cost which 
was 2} to 4 times the original cost of building, and esti- 
mated to exceed by some 92 per cent. the total received 
in insurance on the lost ships. The retention of Excess 
Profits Duty until 1920 was a further handicap to 
British shipping, and retarded its efforts to regain 
the markets lost during hostilities, when for four years 
the door was open to a of encroachment by 
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foreign lines even in trades within the Empire. That 
process had continued at an alarming rate; for 
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example, Japanese lines had already succeeded in captur- | 
ing from 60 per cent. to 90 per cent. of the traffic on 
certain inter-Empire routes. Unless the Imperial 
Shipping Committee could find means to counteract 
this, and the Governments of the Empire were pre- 
pared to act promptly on the Committee’s advice, 
there was reason to fear that British shipping would 
ultimately be driven completely out of such trades. 

While the quantity had declined, however, the 
quality of British shipping had been well maintained. 
British ships to-day compared very favourably with 
their foreign competitors in average age, in the standard 
of equipment, and in safety in operation. Conditions 
for both officers and men had been greatly improved, 
the greatest long-term contribution to the well-being 
of the officers being the Merchant Navy Officers’ Pension 
Fund, instituted three months ago. Ratings benefited 
by the adoption of the three-watch system in place of 
the traditional two watches, and by new manning and 
accommodation regulations. In the interests of the 
industry as a whole, the most important step to be 
recorded was the adoption of the voluntary scheme for 
freight co-operation, the introduction of which owed 
so much to the leadership of Sir Vernon Thomson. The 
only chance that the shipping industry of the world 
possessed of maintaining and improving its position 
lay in a continuance of that co-operation. Freights had 
fallen to some extent, but, had it not been for the 
minimum freight-rate schemes, they would have fallen 
further, almost certainly to the low levels of 1932 and 
1933. As it was, the prosperity that shipowners had 
ps ype had been too short to enable them to make 
£ all the leeway of the depression. It was very 
necessary, he suggested, for the banks to adopt a long- 
term policy in dealing with shipping, rather than a 
short-term policy such as they had followed during the 
depression, when forced sales at ruinous figures resulted 
in the transfer of a large volume of British tramp 
tonnage to foreign flags. In conclusion, he wished to 
draw attention to the vital problems of defence, on 
which the industry, so far, had not been consulted ; for 
example, the diversion of traffic to West Coast ports 
in time of war, the steps which should be taken before- 
hand to organise the transfer, and the question of a 
possible further decline in the number of our ships. 

The statistical returns embodied in the annual 
report amply bear out the deductions and opinions 
expressed in the address. The position of British 
deep-sea tramp tonnage was strengthened by better 
freights and the operation of the Government subsidy, 
and, according to the customary analysis made by | 
Fairplay, which covered the published results of some | 
40 companies, owning 294 ships of about 1,405,000 | 
gross tons, had enabled the payment of dividends | 
averaging 4-2 per cent. and the allocation of over 
1,000,0001. to depreciation. The accounts of 28 liner 
companies, owning over 5,000,000 gross tons of ships, 
also showed a satisfactory increase, the average dividend 
on paid-up capital having risen, by comparison with | 
that for the previous year, from 2-63 per cent. to| 
3-16 per cent., and the provision for depreciation from 
4-2 million pounds to 5-0 million pounds. On the other | 
hand, the cost of new construction had advanced about | 
40 per cent. in the last two years, and repairs and | 
maintenance costs in proportion. The excess of supply | 
over demand, in respect of world tonnage, which was 68 
per cent. in 1932, was reduced to 19 per cent. in 1937, | 
and allowing for the 10 million tons of tankers, which | 
represented virtually one-way traffic, and for various | 
post-war changes in the direction of trade, it appeared | 
that a virtual equilibrium had been established. Laid-up 
tonnage in the United Kingdom fell to 172,000 tons in 
January, 1938, of which total the greater part was | 
laid up for seasonal reasons. 

The share of foreign ships in the overseas trade of | 
the United Kingdom (including trade with the Empire) | 
rose in 1937 to 44-2 per cent. of the entrances with 
cargoes, and 41-4 per cent. of the clearances with 
cargoes. Eighty per cent. of United Kingdom timber 
imports came in foreign ships, while the proportion of 
British tonnage employed in trade with the Empire 
fell to 89-8 per cent. In the coasting trade, also, 
foreign competition became increasingly severe. Never- 
theless, the contribution of shipping to the national 
trade budget, which was 75,000,000/1. in 1936, reached 
a total estimated to be 115,000,0001. in 1937, as a set- 
off against an adverse balance of visible trade of 
432,000,0001, In other words, invisible shipping exports 
covered about 5 per cent. more of the adverse balance 
than in 1936, and contributed nearly half as much as 
the other major industries of the country taken 
together. 

During the year the Chamber continued to give 
attention to questions affecting coal, both as fuel and 
as an important cargo, and had urged upon the Govern- 
ment, through the Shipowners’ Parliamentary Com- 
mittee, the feeling of the industry that the control 
8 1, with its organised selling schemes, had been a 

finite factor in the decline of bunker-coal sales. 
These amounted to 21-0 million tons in 1913, but 











16-4 million tons in 1929 to only 11-7 million tons in 
1937. The uncertainty of a supply at reasonable prices 
had affected also the British coasting trade, and it was 
noted that, in 1937, only three out of the 49 coasters 
built for British owners were designed to rely on coal | 
as fuel. The Coal Bill, promoted by the Government | 
in November, 1937, contained provisions to strengthen 
the protection afforded to consumers, but on behalf 
of the shipping industry doubts were expressed whether 
any quasi-legal machinery could take the place of 
effective negotiations between the producer and the 
consumer. Meanwhile concerted action by bunker 
suppliers on questions of conditions of sale and prices 
of bunkers at coaling stations abroad had necessitated 
corporate action on the part of the industry. 











AN ALTERNATING-CURRENT POWER | 
SYSTEM FOR DIESEL - ENGINED | 
SHIPS. 


We give below a summary of a paper on the above 
subject, which was read by Mr. W. J. Belsey before 
the Institution of Naval Architects on April 7. 


electrical machinery has nearly always been of the 
direct-current type, which is both heavy and ex- 
pensive for its output. On vessels fitted with the 
turbo-electric drive the electrical machinery on the 
other hand is of the synchronous salient pole alternating 
current type, which is reliable, highly efficient and 
light for its output. Its use in connection with Diesel 
engines has, up to the present, been limited to equip- 
ments comprising one or two engines per propeller, 
owing to the difficulty of holding the alternators in 
parallel during manceuvring. This difficulty has now 
been overcome by the method described below. 

A vessel of about 23,000 gross tonnage, with a total 
power of 24,000 h.p. could therefore be equipped with 
five Diesel-engined alternators, each of which would 
have an output of 4,185 kW at 225 r.p.m. These 


| would supply power to two 12,000 h.p. propelling 


motors of the synchronous type, running at 100 r.p.m., 
as well as to the auxiliaries. In addition, there would 
be two motor-driven exciters and three 500 kW motor 
generator sets for supplying auxiliary power other 


|than that obtained from the main alternators. Suit- 


able switchgear for control purposes, air coolers, fans, 
blowers and pumps would be included. The cost of 
such equipment would be 239,5001., while that of two 


























latterly had shown a progressive reduction from 




















| 12,000 h.p. Diesel engines running at 100 r.p.m. and 
| direct-coupled to the propellers, together with five 
| 700 kW generating sets for auxiliary purposes would 
| be 233,7001. As against this saving in favour of direct- 
| coupled engines the electrical system would require 
| smaller compressor plant, the cost of which would be 
| 1,5002. less, while the motors being placed aft would 
|save about 81 tons of shafting, costing 4,5001. The 
| difference in total cost between the two schemes would 


| therefore be practically nothing. 


As regards the space occupied by the two arrange- 
ments, in the electrical system the main propelling 
motors would be placed as far aft as possible without 
interfering with the lines of the vessel. The engine room 
would be in the centre with the exciters and motor 


| generators in a room further forward. The headroom 
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paper states that by developing two or three sizes of 
engine, say 2,200 brake horse-power at 250 r.p.m., 3,300 
brake horse-power at 235 r.p.m., and 5,500 brake horse- 
power at 225 r.p.m., the builder would be able to 
engine any vessel up to the largest and to give the 
shipowner any propeller speed he might reasonably 
desire. The slow speed direct-coupled engine has 
certain disadvantages for passenger vessels, since it is 
heavy for its output and its height cuts into the accom- 
modation. On the Continent these drawbacks have 
been overcome by grouping several moderately high- 
speed engines and using them to drive the propeller 

ft through hydraulic couplings. This method is 
not, however, so flexible as the all-electric drive and it 
is significant that the Hamburg-Amerika Line, who 
have had long experience with the Diesel engine- 
geared drive, have now gone over to electric trans- 
mission. They have eleven vessels building, all of 
which are being fitted with this type of transmission, 
the highest power being about 15,000 shaft horse- 
power on two screws. 

As is well known, vessels totalling over 100,000 tons 
have been fitted with Diesel-electric drive. The 
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required by this machinery would be small and the 
length occupied would not be greater than with the 


'direct-coupled engine. A saving would therefore be 
| effected in the passenger accommodation, which must 
| have a considerable money value. The weight of the 
electrical scheme would be 1,394 tons, compared with 
2,085 tons for the direct-coupled engine giving a saving 
of 691 tons in favour of the former. 

The operation of the machinery would be more or less 
similar to that of a power station. Air and excita- 
tion for the initial start of one engine could be supplied 
from the emergency generator. Power would then be 
available from the main engine for starting the motor 

enerator and exciter sets, after which engines could be 
een in and dropped out according to load con- 
ditions. The speed of the propeller a varied 
by varying the s of the prime mover, e engines 
A re celled by the governor described below. 
The actual manceuvring of the propeller motors would 
be the same as that described by the author in a paper* 
which he read before the Institution on the “ Viceroy of 








° See ENGINEERING, vol. oxxix, page 519 (1930). 
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India ” and the control station would be similar to 
that used on well-tried turbine electric vessels. The 
1aoter generator and exciter sets would be sufficiently 
large to enable them to give their full output at the 
minimum s of the engines. In port one of the 
engines would be run at, say, 50 per cent. of its normal 
speed, and would supply all the load. This would 
probably be from 400 kW to 500 kW and there would 
be less upkeep in running a large engine at half speed 
than in running one or two high-speed auxiliary engine- 
driven generators. 

The overall efficiency of the electrical machinery 
from the engine coupling to the propeller motor coup- 
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ling, including all electrical losses excitation and power 
for ventilation would be as follows :— 


Engines in service 5 4 3 2 
Load in shaft horse- 


power... - 24,000 17,300 11,300 5,750 
Propeller, revolu- 

tions per minute 100 90 78 64 
Overall efficiency per 

cent. oon ove 91-7 92-0 90-6 88-9 


The small variation in efficiency between the full load 
of 24,000 shaft horse-power and 5,750 shaft horse-power 
is remarkable. Due to the lighter machinery there 
should be a saving of about 1-8 per cent. in power 
at the various speeds, which would of course offset 
some of the electrical losses. 

The engines can be automatically synchronised in 
that pre-determined crank position which gives 
minimum vibration and the machines would be held in 
synchronism throughout the mancuvring period. All 
the propeller motors could be synchronised or phased 
in definite relative blade positions, thereby providing 
® means whereby hull vibration can be reduced. With 
the Diesel-electric drive the problem of excluding the 
low critical speeds from the propeller shafting is non- 
existent. On the other hand, there would be torsional 
‘ritical speeds in the engine alternator sets to be 
avoided, but owing to the short stiff shaft connection 
between the engine and alternator the critical speeds 
aasociated with the dangerous low orders would be well 
outside the running range. 

This sort of propelling machinery would be parti- 
cularly suitable for single-screw vessels of the higher 
power type, especially as other things being equal such 
a vessel has a propulsive efficiency at least 10 per cent. 
better than the twin-screw vessel. This being so, by 
grouping a number of engines on to a single propeller 
with electric transmission an efficient and attractive 
working arrangement could be made. With the single- 
screw the motor can be placed right aft, where space is 
not — valuable. This would give a clear hold 

the elimination of the shaft tunnel. It would also 
vliminate a large amount of intermediate shafting, and 
thereby weight. Although machinery of 24,000 shaft 
horse-power has been taken as an example, there is no 
limit to the size or number of engines employed. 

It is stated in an Appendix that the system described 
in the Paper has been developed as a result of experience 
at sea since 1921 with alternating-current motors of 
the salient pole synchronous t A synchronous 
motor has advantages over an induction motor for 
this purpose, on account of its robust construction, 


large clearances between the revolving and stationary 
parts, minimum weight, high efficiency and high power 
factor. As the power factor is unity, the size, weight 
and cost of the generators can also be reduced. With 
turbo-electric equipment one or more motors are 
normally supplied from a separate alternator, but the 
alternators themselves are not operated in parallel. 
The motors are provided with squirrel-cage windings 
on the pole faces, so that they start and reverse as 
induction motors and are finally pulled into step by 
exciting the salient pole windings. Speed control is 
obtained by changing the turbine speed. 

The same system can obviously be employed with 
the Diesel-electric drive provided the number of 
engines is not greater than the number of motors. 
If, as is usual, the electric drive is employed as a means 
of coupling a number of high-speed engines to a single 
propeller shaft, two or more alternators must be 
operated in parallel. If, however, the fields of the 

ternators are de-energised to permit of dead current 
mee when reversing, they. will fall out of step and 
time will be lost in re-synchronisation. This culty 
becomes progressively greater as the number of 
generating units increases. To maintain the alterna- 
tors in synchronism and at the same time to enable 
dead current switching to be carried out when reversing, 
the solution shown in Figs. 2 and 3, page’ 458, has 
been adopted. The alternator is divided into two 
parts, each of which has its own rotor and stator. 
As will be seen from Fig. 2, the phase windings of the 
two halves of the stator are connected in series to the 
output ’bus bars, and the mid-points of each are also 
connected to the synchronising ’bus bars. The rotating 
fields are mounted on a common shaft in correct 
electrical alignment, so that when each half field is 
excited equally both in value and polarity, the phase 
voltage across a, b, c, will be double that across a,, 6;, ¢,. 
On the other hand, if the fields are excited equally, 
but are of et polarity, the voltage across a, }, c 
will be zero, that across a,, b,, c, remaining unchanged. 

Fig. 3 shows the stator connections for six complete 
alternators. These are arranged to give a power 
supply to the output ’bus bars a, 6, c and are also con- 
nected to the synchronising *bus bars a,, b,, c,. It will 
be seen that by reversing one half the field circuit 
against the other half, the voltage at a, 6 and c can 
be reduced to zero, while that at a,, b, andc, remains 
unchanged. By this means the alternators are main- 
tained in synchronism while the supply voltage to the 
propeller motor is zero. The reversing switches can, 
therefore, be operated on a dead circuit. The speed 
of the | guar motor is controlled by altering the 
speed of the engines, and in order that this shall be 
done simultaneously the system illustrated in Figs. 4 
and 5 has been devised. In Fig. 4 the full lines show 
the governor positions and linkage for an engine speed 
of 500 r.p.m., and the dotted lines the corresponding 
36> anc for a speed of 150 r.p.m. At full engine speed 

th governors rotate at 750 r.p.m., while at 150 r.p.m. 
the pre-emergency governor rotates at 225 r.p.m. and 
the control governor at 750 r.p.m. 

To ensure that both governors always rotate at 
a constant speed and that the load is therefore 
accurately shared by all engines over a wide range of 
speeds and also during mancuvring, a small synchro- 
nous motor is inserted in the drive between the engine 
crank shaft and the governor shaft. This motor is 
shown Giakiiedainetianliy in Fig. 5. In this, d is the 
rotating motor frame, which is made from a steel 
forging and is internally slotted to form salient poles ; 
e is the motor shaft, which carries the slip rings and 
rotor winding connections, the brushes being borne on 
the bracket f, which is fixed to a stationary support 
on the engine ; g is the governor shaft, and h the shaft 
extension to the variable speed control governor. All 
the governor motors are supplied with current at a 
variable frequency from a small common alternator, 
which is driven by a direct-current motor, the speed of 
this motor being varied by a rheostat at the control 
station. The speed of all the engines is varied simul- 
taneously, and this in turn varies the speed of the 
nc agar motor. The usual individual governor auxi- 
iary adjusting spring with motor-driven tensioning 
device, by means of which the total load is divided as 
required over all the alternators connected to the 
system, is also provided. This can be arranged for 
automatic or manually-operated load-sharing from the 
control station, as required. 








Lieutine Unir ror Macuine Toors.—A convenient 
and safe, low-voltage supply for local lighting on machine 
tools is provided by an equipment recently introduced 
by the British Thomson-Houston Company, Limited, 
Rugby. This consists of a 45-volt-ampere, 440/50-volt 
transformer, which is supplied from the mains through 
fuses and a double pole circuit-breaker with a 5-pin 
socket plug on the low-tension side, the whole being 
contained in a sheet-steel box. The transformer is of 
the air-cooled type with separately insulated windings 
which are divided from each other by an earthed metal 








screen, The circuit-breaker is of the trip-free pattern 
and incorporates a thermal over-current trip. 


THE MILITARY COLLEGE OF 
SCIENCE, WOOLWICH. 


THE changes that have taken place in post-war 
years in the Army by mechanisation are analogous 
to those which accompanied the transition from sail 
to steam in the Navy, but the parallel fails in one 
particular, at all events. The coming of steam meant 
not the adaptation of an existing personnel but the 
‘admission of an alien body of men to deal with the 
altered conditions, and for many Fe: the state of 
affairs in the Navy was chaotic and decidedly uncom- 
fortable for the newcomers. The changes in the Army, 
as regards training to deal with the new machinery, 
have, on the contrary, been more of an evolutionary 
type, and have been effected so quietly that the average 
civilian engineer has little idea as to how they have 
been, and are being, made. Having been privileged 
lately to inspect one of the establishments responsible 
for the technical education of some branches of the 
Service, a brief account of its organisation, we feel, 
may prove of interest. The establishment in question 
is the Mili College of Science, Woolwich, a title 
dating from the year 1927. It is administered by the 
Director of Artillery at the War Office in the Depart- 
ment of the Master-General of the Ordnance, and has 
activities which may be broadly classed as four-fold 
and between which there are considerable differences. 

The first of these, which reflects most closely the 
title of the establishment, is the instruction given to 
students drawn from both officers and men from all 
arms, with the exception of some specialised branches, 
such as the Royal Corps of Signals and the Royal 
Army Service Corps. The instruction is given in the 
imposing building known as the Red Barracks, which, 
in addition to forming headquarters, houses a technical 
college with lecture rooms, workshops and laboratories, 
much on the lines of the larger civil colleges. It is, 
indeed, staffed by civilian professors of acknowledged 
scientific attainments, with civilian lecturers, demon- 
strators and instructors, though there is also a military 
subordinate staff of warrant officers and staff-sergeants. 
From this constitution it will be realised that the 
instruction provided is on broad lines and is not merely 
framed to give the student acquaintance with the use 
of arms. Thus, the full two years’ course covers 
advanced mathematics, both pure and applied ; general 
physics and the properties of matter, heat, light and 
sound ; electrical engineering, including wireless and 
automobile equipment; mechanical engineering, in- 
cluding drawing and machine design, manufacturing 
methods and processes, strength of materials, hydrau- 
lics and heat engines ; chemistry and metallurgy ; and 
ballistics, gunnery and gun construction. Students 
graduating from this course are qualified for appoint- 
ments on the technical staff of the Master-General of 
the Ordnance and the standard eee is, broadly 

king, equivalent to that requi ‘or a science 
diguss ts one of the universities, As fundamental 
scientific principles are taught the student is better 
equipped, should he turn to civil life, than if he had 
received a strictly professional training only. 

As the Red Barracks was originally constructed as a 
hospital, its lay-out is not ideal for the purposes of a 
technical college, some segregation being unavoidable. 
This disability is, however, more apparent than real, 
and it certainly seems that the comparatively small 
groups of apparatus, &c., are less distracting to the 
students than the more factory-like lay-out obtaining 
in some more modern colleges. The equipment is 
well up to standard practice, and here and there was 
to be noticed demonstration apparatus which, while 
unusual, appeared to be essentially practical. The 
same comment applies to the testing apparatus. A 
case in point, though the plant really belongs to another 
division of the college, is a chassis yO plant originally 
designed by Professor J. J. Guest, M.I.Mech.E., and 
largely constructed in the division. The vehicle to 
be tested is supported on the floor of the house as 
regards its trailing wheels and on large rotating drums, 
housed in a pit below the floor, as regards its driven 
wheels. Three major running characteristics can be 
reproduced and measured, viz., rolling and gradient 
resistance by means of a rope dynamometer, wind 
resistance effects by means of a turbulent type water 
brake, and acceleration and braking effects by means 
of high-speed inertia discs which are adjustable to 
correspond with the mass of the vehicle. Tests on 
different chassis can be carried out under exactly 
comparable and reproducible conditions. 

The College provides a number of other courses in 
addition to the advanced course yy cone. 
These vary in length and purpose, and to a large exten 
fall eth my the pune fanction of the College, which is 
to teach the specialised application of engineering to 
the armaments of the land forces, Part of the instruc- 
tion is given in the main building, in which such 
instruments as range-finders and those for fire control 
are dealt with, but a great deal is also provided in the 
Royal Arsenal, where guns, gun carriages and mount- 








ings, ammunition and smal] arms, are demonstrated in 
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close connection with the research, design, manufacture 
and inspection departments of the Arsenal. Here 
again marl ye rather than actual practice in 
the use a handling of service stores are given 
prominence, the latter instruction being largely a 
matter for the particular unit concerned and for 
specialist schools, such as the School of Artillery, 
A.A. Defence School, &c. Naturally, as the courses 
provided by this division of the College are, in the main, 
tor professional application, the staffing is largely by 
military officers and senior non-commissioned officers. 

The third division of the College is of an entirely 
different nature to the preceding two, and is concerned 
with the training of craftemen for the Royal Artillery. 
It is housed in the adjacent Cambridge Barracks, is 
organised on a military basis and is known as the 
Training Battalion, the training being for boys who 
are recruited between the ages of 14 years and 15 
years as apprentice tradesmen by a competitive exami- 
nation held twice a year. A thorough technical school 
training extending over five years in fitting and turning, 
tin-smithing, blacksmithing, woodwork, machine shop 
practice, guns and carriages, instruments and electrical 
equipment, and motor vehicle maintenance and driving, 
is given. The machine tool and shop equipment is 
fully adequate, and we were interested to observe that 
part of the exercises in fitting were on the lines of the 
old practical qualification for a Whitworth Scholarship, 
that is, in the preparation by hand of interlocking 
parts both plane and cylindrical. This seems to be 
especially suitable training for the particular circum- 
stances, so much practical work in the ordinary tech- 
nical schools having a tendency to make the student 
rely on machine tools for accurate workmanship. 
Design as such does not find a place in the curriculum, 
but there is nothing to prevent an apprenticeship 
tradesman from proceeding further if he has the neces- 
sary grit and intelligence ; as a matter of fact, during 
the past five years, 11 boys have proceeded with the 
more theoretical work of the College, have passed 
through Sandhurst or Woolwich, and are now com- 
missioned officers. At the age of 18, the boys become 
known as “ Probationary Artificers’"’ and undergo 
further training to “ Artificers R.A.” On discharge 
from the Service, the men are really highly trained 
craftemen, using the term in its older sense and are 
not merely specialised machine-tool operators. The 
training course is accompanied by a well-developed 
recreative side. 

The fourth branch of the College is one which has 
expanded greatly since its official formation in 1924, 
and is organised to give training in the operation and 
maintenance of the varied vehicles which are now 
used in the Royal Artillery. The branch differs from 
the others in that it trains instructors for the numerous 
units, Obviously it is desirable that the construction 
and working of the vehicles should be known as widely 
and thoroughly as possible, and that their maintenance 
should not depend on a selected group of specialists. 
Clearly, also, this instruction cannot be given on the 
desired scale at a single centre. The motor-transport 
branch, therefore, trains officers and non-commissioned 
officers from the several units upon which officers then 
devolves the duty of instructing the units. The branch 
is situated in the Royal Military Repository, where are 
ite workshops and those of the apprentice tradesmen. 
There are at present 77 instructors and 50 training 
vehicles, and about 566 students pass through the 
branch each year, 100,000 instructional driving miles 
being run per year. There are a number of different 
courses, including refresher courses as the design of 
the vehicles changes. The teaching equipment is 
essentially practical, considerable use is made of ply- 
wood models rather than drawings, and dissected 
parts, parts available for assembly, and complete 
assemblies for dismantling cover the engines and other 
mechanisms. A graduated series of exercises in the 
electrical wiring of the vehicles is well-planned. The 
training in the handling of vehicles, which include 
both tyred lorries and trackless vehicles, both types 
differing in themselves, in power, range and purpose, 
apart from the absence of attack upon them, reproduces 
as far as possible conditions likely to obtain in actual 
service, A demonstration given on the driving ground, 
which is heavily broken and pitted, showed that this 
instruction given in the Motor-Transpert Branch is not 
planned to fill routine conditions, but to cultivate 
resource under emergencies. 








NOTES ON NEW BOOKS. 


Iw the ordinary courses for the study of engineering 
science it seems sometimes to be almost forgotten 
that the whole is founded upon physics. There is a 
tendency to take up relatively narrow subjects and treat 
them as if they were associated only by their common 
interest for the engineer. As branches of the broad- 


based foundation of physics, their inter-relation is 
more easily impressed on the student, many later 


places the subject before its readers in a form which 
will appeal to the technical student will be found in 
Professor William Ballantyne Anderson’s Mechanics and 
Heat, now appearing in its third edition, at the quite 
moderate price of 15s., considering the excellent way 
the book is produced. The author has set out to 
provide a statement and exposition of his subject 
from the point of view of the physicist, in such a form 
as will appeal to agd instruct students of science, of 
agriculture, of engineering, &c,. The work is arranged 
in three parts: Mechanics, Properties of Matter, and 
Heat. In the first, a good preparation is assured for 
further work in applied mechanics and there are 
numerous practical examples, but the great value lies 
in the stress laid on the definition of terms and on the 
clear enunciation and explanation of principles. Intro- 
ducing the second part is a chapter on the molecular 
structure and general properties of matter, and this 
would seem to make the following chapters on the 
familiar mechanical properties much easier for the 
beginner. As the properties of solids, liquids and gases 
are dealt with in successive chapters, the student is 
protected from the danger of thinking of these as 
distinct subjects and is suitably prepared to undertake 
their further study in a more specialised form. The 
section on heat inclines mainly to the interests of the 
engineering student and leads up to its applications in 
heat engines. A chapter on meteorology is, however, 
included and should be of especial value to the young 
civil engineer. The book is one which will give every 
technical student a broader conception of the basis of 
mechanical science. It is published by Messrs. McGraw- 
Hill Publishing Company, Limited, London. 


A book has recently appeared that will probably 
stimulate interest in seaplane manufacture, and 
should prove of value to the pilot, in warning him 
of ase re unsuspected troubles. It is written by an 
American pilot and engineer of extensive experience, 
and on account of its plain language and clear illustra- 
tions will appeal to the practical pilot or operator. 
The volume is entitled Seaplanes— Maneuvering (sic), 
Maintaining, Operating, and the author is Daniel J. 
Brimm, Jr., who stresses the adverse effect on this devel- 
opment due to the United States Government fostering 
the single-float machine instead of the double-float 
type favoured elsewhere. In spite of our large propor- 
tion of coast line, the author shows very clearly in 
this book of 140 pages that we are behind others in these 
matters, at least in the case of the small user. The 
book having been produced for the English public, 
it would have been reasonable if the author had added 
the British regulations as complementary to those of 
the United States Department of Commerce. Particu- 
larly valuable chapters are those dealing with the 
preparation of a land aeroplane for seaplane use, 
operation, sailing, manceuvring, &c. The instructions 
given for bringing seaplanes to anchorages or ramps are 
particularly good and well illustrated. The examples 
considered of beaching trolleys are interesting, the 
three-wheel type of trolley described being of advanced 
design. The notes on elements of flight show that 
the author is not only observant of small details but 
that he has a sense of humour and some philosophy, 
which removes any sense of annoyance on the part 
of the reader at the extreme care with which simple 
matters are explained. The illustrations are good and 
reasonably profuse, examples of stainless-steel construc- 
tion being given. The final chapter on inspection is 
as good as the size of the book allows, and a useful 
glossary is supplied. Sir Isaac Pitman and Sons, 
Limited, London, are the publishers, and the price is 
10s. 6d. net. 


Examples in Elementary Engineering, by Donald 
Portway, contains a large number of well-chosen 
examples on elementary mechanical and electrical 
engineering subjects. These are mostly taken from 
Cambridge University and civil service papers, and 
they will provide a very comprehensive and useful 
collection for first-year engineering students, especially 
those studying for examinations held by the Oxford 
and Cambridge Examination Board and the Civil 
Service. The book is published in London by the 
Cambridge University Press, at the price of 5s. net. 


At the time, not so far distant, when the reciproca- 
ting steam engine was pre-eminent as a prime mover, 
a number of books were published for the benefit of 
the engineer-in-charge, dealing with care, operation, 
and causes and treatment of breakdowns as distinct 
from theory and design. Dr. W. J. Kearton’s book 
on Steam Turbine Operation (London: Sir Isaac Pit- 
man and Sons, Limited, price 12s. 6d. net) aims at 
performing a similar service for engineers in charge of 
steam-turbine plants, and the recent issue of a third 
edition is evidence that the book is achieving this 
purpose. The problems and difficulties arising from 





difficulties thus being avoided. 


A text-book which 





nature from those which are incidental to the recipro- 
cating engine and the high efficiency plant installed in 
the modern power station, working with high pressures 
and temperatures and using a number of stages of 
regenerative feed heating, needs careful and phy 
attention if its efficiency is to be maintained and . 
dom from minor breakdowns ensured. The author has 
handled the problems of operating, overhaul and test- 
ing of the different types in a thoroughly practical and 
comprehensive way. The new edition is substantially 
the same as the previous one, but the chapter on feed 
heating has been enlarged by the addition of useful 
explanatory matter and notes on the construction of 
feed-water heaters and evaporators. The value of the 
book would certainly be enhanced by a chapter dealing 
with condensing plant, since a falling-off of the effi 

ciency of the condenser has an important effect on the 
capacity and efficiency of the turbine. 





As the experimental and mathematical knowledge 
of a subject develops, or the point of view changes, 
text-books need revision, not only for the sake of 
presenting to the student the latest information or the 
newest outlook, but also to satisfy the needs of the 
reader as an examinee. Mr. E. H. Lewitt, Lecturer 
in Mechanical Engineering at the City and Guilds 
(Engineering) College of the Imperial College of Science 
and Technology, has revised and enlarged, for the 
purpose of a fifth edition, his Hydraulics and th 
Mechanics of Fluids, which is published by Sir Isaa 
Pitman and Sons, Limited, at 10s. 6d. net. The book 
is designed as a text-book covering the syllabuses 
of the examinations for the B.Sc. (Eng.), and the 
Institutions of Civil and Mechanical Engineers, and 
notable additions are chapters on the aerofoil and on 
boundary-layer theory. The author may be said to 
have succeeded in large measure in his endeavour to 
present this new matter in a way acceptable to the 
average engineering student. Readers familiar with 
the earlier editions of the work will be interested to 
learn that the subjects of the hydraulic jump, the 
syphon spillway and the Kaplan turbine are now 
included, though naturally not in great detail; the 
treatment is, however, adequate for the purpose in- 
tended. On the whole, the writing is good and the 
explanations satisfying. In one or two places, how- 
ever, a little amplification of the discussion would not 
have been amiss in order to demonstrate an important 
point to the best advantage. One instance of this, it 
seems to us, occurs in the rather brief notice of the 
limitations of Bernoulli’s theorem. In common with 
other text-books on hydraulics, Mr. Lewitt’s book 
includes chapters on hydrostatics. Several well- 
chosen numerical examples are worked out in the text. 
and many more, complete with answers, are provided 
for solution by the reader. 





It is not easy nowadays to add a useful volume to 
the already long list of aeroplane and motor text-books. 
but, in his Aero and Auto Engine Facts and Data, 
Mr. H. R. Langman has fairly successfully achieved 
this somewhat difficult task. The volume is essentially 
a collection of data, and avoids all but the entirely 
necessary details, basic facts and formule comprising 
its main contents. Written for the practical engineer. 
it embodies in handy form matter which heretofore 
would have entailed reference to quite a number ot 
sources. Five main sections divide the contents fo: 
convenient reference ; these having well indicated sub 
sections. These main sections give a good indication 
of the ground covered; they include: The classifica - 
tion of engines, giving elementary formule, operating 
pressures, &c.; the internal-combustion engine con- 
sidered from a mechanical standpoint ; engine cooling : 
various types of valves; ignition by spark coil and 
magneto; and properties and combustion of fuels. 
detonation, octane number, &c. It may be suggested 
that, in books of this class, authorities should be 
given where certain data are mentioned, unless th« 
writer is himself acknowledged to be such on th« 
subject. Some 85 pages of data, rather sparsely illus- 
trated, comprise a book that can be safely described a= 
a vade-mecum, at 2s. 6d. net. The publishers are Th: 
Tcchnical Press, Limited, London. 








DIESEL-ENGINE INSTALLATION AT 
ABBEY MILLS PUMPING STATION, 
LONDON. 

Tue Abbey Mills Pumping Station of the London 
County Council deals with a large part of the storm 
water and sewage originating north of the Thames. 
acting as a booster plant to lift the sewage, so that it 
will continue to flow by gravity to the sewage-dispos | 
works at Barking, while the storm water is mostly 
pumped directly into the river. 

The complete station now consists of three parts. 
namely, a main station, a gas-engine section and an 





steam-turbine operation are of an entirely different 





oil-engine section. The main station is equipped with 
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AT ABBEY MILLS. 


MESSRS. PETTERS, LIMITED, ENGINEERS, YEOVIL. 








Fie. 1. 


GENERAL View OF STATION. 














Fig. 2. 360-H.P. Pumprne Ser. 


electrically-driven pumps, for which current is taken 
from the C.E.B. system. The other two sections are 
intended to supplement the main station should excep- 
tional conditions prove beyond the latter’s capacity, 
or to take up duty in the event of any breakdown. 
The two auxiliary plants are designed to be started 
z quickly, and the oil-engine plant, with a capacity 
of about 220 tons per minute, can act as an emergency 
stand-by to the other two, 

In this section of the station, illustrated in Fig. 1, on 
this page, oil engines replace the steam engines and 
boilers formerly used in conjunction with the four 
main Gwynne centrifugal pumps, which have been 
retained. In addition, the present equipment includes 
com r and other auxiliary plant which forms part 
of the contract recently completed by Messrs. Petters, 
Limited, Yeovil. The original main pumps have not 
been disturbed, but stand in their former positions, 
being now driven by Petter ‘“‘ Atomic” Diesel engines 
of the crankcase-compression type. Three of these 








engines are of the four-cylinder type, of 360-h.p. 
output at from 315 r.p.m. to 330 r.p.m,, one of them 
being shown in Fig. 2, above. In addition, there is a 
two-cylinder 50-brake horse-power engine which drives 
the fourth main unit. 

A 30-brake horse-power unit drives the hydraulic 
pump supplying high-pressure water to the accumulator 
system of the whole station; by means of which the 
main valves are opened and closed. Normally, the 
accumulators are kept supplied by motors in the 
electric pumping section, the motors being cut in and 
out as necessary by trips. If the electric supply should 
fail, the Diesel set will be started up. In this case the 
engine and pump are kept in steady operation, a by- 
pass valve being opened when the accumulators are 
fully charged and closing as soon as water is drawn 
off. 
Two 20-h.p. sets are provided for driving the vacuum 
pumps used in priming the main sets, and for the 
compressors employed in charging the bottles supplying 





starting air forthe main engines. A small set, of 6 h.p., 
acts as a circulating set, handling all 'the circulating 
water for all the engines of the installation. 

Oil from the engine crankcases is reclaimed, by being 
taken to a central collecting tank and treated in a 
Streamline filter, so that it can be used again. The 
main engines and pumps are provided with Wellman- 
Bibby flexible-coupling drives, and all engines except 
the smallest are fitted with tachometers. The fuel 
and oil systems are equipped with low-level alarms. 
We are informed that any of the engines of the plant 
can be started up and got on load in less than two 
minutes. The concrete and foundation work and 
other alterations were carried out by the London 
County Council. 








CATALOGUES. 


Friction Cluiches.—-A descriptive price list of the 
standard types of Johnson friction clutches has come to 
hand from Messrs, The Carlyle Johnson Machine Com- 
pany, Manchester, Connecticut, U.S,A. The clutches are 
of the metal-to-metal type for lubricated conditions, 
while the super-Johnson type with Raybestos faced rings 
are designed to run dry. 

Welded Steelwork.—Messrs. Dorman, Long and Com- 
pany, Limited, Middlesbrough, have recently sent us a 
revised edition of their booklet entitled Welded Steelwork. 
It contains many admirable illustrations of their products 
which clearly indicate the extent to which welded 
work is superseding cast iron and steel castings in a 
wide range of manufactures. 

Oil-Retaining Bearings ——We have received from 
Messrs. The Phosphor Bronze Company, Limited, 54, 
8t. Thomas-street, London, 8.E.1, a phlet relating 
to their compo oil-retaining bushes end bearings. These, 
owing to the crystalline structure of the metal of which 
they are composed, are claimed to have an oil-absorbing 
capacity which ensures excellent lubrication. 

Machine Tools and Gauges.—An extremely well pro- 
duced catalogue has been received from Messrs. The 
Newall Engineering Company, Limited, Peterborough, in 
which are to be found detailed descriptions of thread 
grinding, jig boring and lapping machines, as well as 
of gauges and micrometers, which have earned for this 
firm a world-wide reputation. 

Brinell Testing Equipment.—We have received from 
Messrs. Louis C, Eitzen Company, 280, Broadway, New 
York, a folder describing their portable Brinell meter, 
weighing 63 lb. By the use of standard reference bars 
supplied, comparisons can be made between the impres- 
sions produced on these by a standard ball and on the 
material ander test. 


Work. Furniture.—Messrs. Brookhirst Switch 
gear, Limited, Northgate Works, Chester, in sending 
us @ priced list of their —_ ~¥ furniture, state that 
this development arose from the need they experienced 
some years ago in their own workshops for substantial 
and compact equipment by which they could save 
sufficient space to avoid extending ‘their works. 


+ Pressure Gauges and Testing Machines.—We have 


received from Messrs. A. M. Erichsen and Son, Limited, 
274, Argyll-avenue, Trading Estate, Slough, an intima- 
tion that they are now manufacturing a variety of their 
products in this country. Accom g leaflets describe 
pressure gauges, sheet and strip testing machines, lacquer 
and paint testing equipment, and a slab casting mould. 
Woven-Wire Hose Coverings.—-We have received from 
Messrs, The British Oxygen Company, Limited, Thames 
House, Millbank, Westminster, London, 8.W.1, a booklet 
giving information on “ Prana ’’ woven-wire hose and 
cable covering, manufactured by their subsidiary com- 
pany, Messrs. Sparklets, Limited. These coverings are 
non-rusting, being made of steel wire, double tinned, 
and also galvanised. 

Ball and Roller Bearings.—Messrs. The Hoffman 
Manufacturing Company, Limited, Chelmsford, have 
sent us a copy of an interesting booklet commemorating 
their 40 years’ existence as makers of ball and roller 
i The booklet traces the growth of the firm 
from small beginnings to the present time, when their 
works are said to be the largest of their kind within the 
British Empire. 

Light-Weight Wireless Equipment.—Mesers. Marconi’s 
Wireless Telegraph Company, Limited, Electra House, 
Victoria-embankment, London, W.C.2, have sent us an 
illustrated folder Geseribing three new wireless equip- 
ments which are sufficiently light and compact to 
carried by one man and can be used for both transmitting 
and receiving while moving about. One set can be 
employed for both telegraphy and telephony, the other 
two being intended for telephony only. 








Tue Tecuno.oeroaL Institvre Or Great BritTarn.— 
The Technological Institute of Great Britain was founded 
in 1917, and the present year is therefore its twenty- 
first. The courses, of which there are over 200 avail- 
able, fall into two categories. The first are educational 
courses leading to the diploma of the Institute, while the 
second cover the examination syllabuses of the various 
professional institutions, Government departments, and 
other bodies. Particulars of all the courses and interesting 
detaile regarding the Institute’s work and activities are 
contained in a volume entitled ‘“‘ The Engineer's Guide to 
Success,” copies of which may be obtained on application 
to the Principal of the Institute, Temple Bar House, 





London, E.C.4. 
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** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 
SRLECTED ABSTRACTS OF RECENT PUBLISHED 
SPRCIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 


The number of views given in the Specification Drawings is stated 
in each case ; where none is mentioned, the Specification is not 
justraled 


Where inventions are communicated from abroad, the Names, £c., 
of the Communicators are given in italics. 

‘ Specifications may be obtained at the Patent Office Sales 

i, 8 th. 7 Buildings, Chancery-lane, W.C.2, at 





hee er grag Je ent of the acceptance of a Complete 
T sem: a nce a Com 
\Speot nection is, in each case, given the abstract, uniess the 


Patent has been sealed, sehen the word Sealed " is appended. 

Any person may, at any time within two months from the date of 
‘Ye edoertisement of the nce of a Complae Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


INTERNAL-COMBUSBTION ENGINES. 


454,119. The Fairey Aviation Company, Limited, 
of Hayes, and A. G. Forsyth, of Cheam. Water- 
cooled Cylinder, (3 Figs.) October 25, 1935.—The 
cylinder liner is formed at equal angular intervals with 
radial outwardly extending bosses 12 of L-section, the 
horizontal limbs 13 of which abut against an annular 
shoulder formed on the inner wall of the cylinder block 
15. An internally screw-threaded ring 16, bearin 
against the upper surface of the cylinder block 15 an 
engaging with corresponding external screw threads on 
the liner, holds the latter firmly in position. A -filled 
ring 18 is clamped between a shoulder formed in the 

inder head and the upper surface of the screw- 
t ed ring 16 in order to ensure a water and - 
tight joint. The screw-threaded ring 16 is formed at 
its lower side with an annular channel 21 so that the 
water may circulate from the water jacket between the 
bosses 12 and around the annular channe! 21, adjacent 
to the upper part of the block 15. The liner is thus effec- 
tively cooled throughout ite length and detonation of 
the combustible charge is prevented. The cylinder head 
is provided with the usual water-jacket 23. To fit a 
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serrations co-acting with corresponding serrations on the 
inner face of the associated cutter blade. 16 represents 
a high-speed alloy tip inserted into the cutter blade. To 
retain the cutter blades against radial movement, use 18 
made of a clamping bar 17 for each adjacent pair of 
blades. This clamping bar engages the outer surfaces 
of two blades, and between the grooves it enters @ recess 











(454,340) 

formed in the body. Centrally it has a screw-threaded 
en ¢ with the screw 20 adapted at its head for 
engagement with a tool by which it can be rotated to 
draw the clamping bar y down into holding position. 
Access to the is provided by the body being recessed. 
In this way substantial canting Bots, tipped with a 
high-s alloy, can be very ly and securely sup- 
ported, while at the same time they can easily 
adjusted or replaced when necessary. (Sealed.) 


MINING, METALLURGY, &c. 


449,168. C. O. Lennox, of Troon, and Barclay 
and Company (Kilmarnock), Limited, of Troon. 
Stop Gear for Winding Engines. (3 Figs.) Decem- 
ber 20, 1934.—This invention is a stop gear for wind- 
ing engines for preventing over-running at excessive 
speed at the limit of the wind. The control gear consists 
of a pair of rotatably mounted screws driven by gearing 
from the winding engine and traversed by a pair of non- 
rotating nuts C and C’. The pitch of the screws and 
the ratio of the gearing driving them is such that the 
nuts C and C’ travel through @ distance and at a speed 
proportionate to the distance travelled by and the 
speed, ively, of the mine cage or load to be wound. 
A forward-motion link D is connected at one end to a 
limit stop in the path of travel of the nut C. A reverse- 
motion link D’ is likewise connected to a limit in 
the path of travel of the nut C’. The links D and D’ 
are both connected to a lever F by a pin-and-slot 

tion J, and the lever F is connected by transmission 











(43419) 


oylinder liner, the liner is inserted from below and 
upwards until the horizontal limbs 13 of the bosses 12 
the annular shoulder upon the cylinder block 15. 


The screw-threaded ring 16 is then en with the 
sorew threads of the liner and turned until the horizontal 


limbs 13 of the bosses 12 are drawn tightly against the 
shoulder. The gas-filled ring 18 is then positioned on 
the screw-threaded ae and the cylinder head is then 
bolted in —_ so that the gas-filled ring 18 is clamped 
between the screw-threaded ring 16 and the shoulder on 
the head. Where the liner must be inserted into the 
cylinder block 15 from above, the block 15 is formed at 
suitable angular intervals with inwardly directed bosses 
leaving between them spaces through which are passed 
the horizontal limbs 13 of the L-section bosses 12 on the 
liner, after which the liner is turned angularly relatively 
to the cylinder block 15 so as to bring the limbs 13 under 
the bosses on the cylinder block 15, the lower ends of 
the bosses pr ting should against which the limbs 
13 abut when the internally-threaded ring 16 is screwed 





on totheliner. In this case the additional water 
are formed partly between the bosses 12 of liner 
and partly by the spaces in the block 15. (Sealed.) 


MACHINES AND oO TOOLS, SHAFTING, 
ce. 


454,340. Alfred Herbert, Limited, of Coventry, 
A. H. Lloyd, of Coventry, and H. Booth, of Coventry. 
Milling Cutter. (3 Figs.) November 20, 1935.—The 
invention relates to rotary cutters for use in milling, 
boring and other machines, of the kind where paaibel. 
sided outting teeth are detachably mounted within 
parallel.sided grooves formed in the periphery of the 
cutter, each of the blades being held in its groove by a 
clamping piece located against its outer face and bein 
prevented from moving longitudinally by means of 
transverse serrations in its surface engaging corre- 
sponding serrations carried at the bottom of the groove. 
Tho object is to provide an improved method of locating 
the cutting blades - eon The body of the cutter 
is formed with parallel-sided peripheral grooves for the 


respective cutter blades 13, the bottoms of the grooves 
being inclined. Fitted in the bottom of each is a plate 
14 located against longitudinal movement by a dowel- 


rods to the yon Cg throttle hand lever or other 
main control member. A reversing lever O connected 
to the winding en reversing lever is arranged to rock 
a pair of tappete N and N’, the t N raising the link 
D and the tappet N’ raising the link D’. The two screws 








(442.64) 





are of equal pitch and parallel and rotate in opposite 
directions, the number of revolutions of each screw 
during the wind being proportionate to the number 
of revolutions of the winding engine drum shaft. The 
nuts C, C’ are guided in slotted guideways which also 
form guides and supports for the limit stops carried at the 
inner ends of the forward and reverse motion links D, D’, 
which are located side by side between the two screws. 
The power control lever F is pivoted upon a divided 
base which supports the slotted guideways and bearin 

for the screws. The links D, D’ have angular slots whi 

permit the links to rise or fall when the pin J on the power 
control lever F @ vertical arm of the slot in the 
link, while substantially horizontal movement of the 
links is permitted when the pin J a horizontal 
arm of the slot in the link. Each limit stop is a 
hollow ar slipper fitted upon a pintle projecting 
from the link, the slipper having upper and lower flanges 
which rub on facings on the guide, the slippers sliding 
in the same slot in the guide as that provided for the 
rectangular portion of the nut C or C’. The screws are 
driven from the winding engine through a chain-driven 
sprocket wheel moun on ashaft Q which can rotate 
freely in a bearing at one end of the base, the shaft Q 
carrying a bevel gear wheel which meshes with a bevel 
gear wheel T on end of one screw. A pinion also on 
the end of the one screw meshes with a pinion on the end 
of the other screw and thus drives it in the opposite 








The outer surface of each plate is serrated, these 


pin. 


SHIPS AND NAUTICALYAPPLIANCES. 


454,393. R. and W. Hawthorn, Leslie and Com- 
pany, Limited, of Newcastle-on-Tyne, and H. 8S. 
Larwood, of Newcastle-on-Tyne. Ship Construc- 
tion. (3 Figs.) May 31, 1935.—This invention relates 
to ships’ construction having double-bottom floors 
A is a frame of the ship, B a floor plate, and C a 
frame bracket. D is the margin plate. The margin 
plate is slotted and is then fitted with an attachment 
plate E, indicated by dotted lines, so as to expose to 
view the slot cut in the division . The plate E is 
welded to and extends on both sides of the margin plate 
and, as shown, is wide enough to provide webs F and G, 
which allow the frame bracket and floor plate to be 
lapped on and respectively secured by welding or riveting. 








(454593) 


The margin plate extends longitudinally of the ship's 
bottom and it is slotted at intervals ing to 
each frame and floor station. In a modification, the 
frame bracket is provided with an extension which is 
passed through the slot, the extension forming a web 
which can be seoured by welding or by riveting to the 
floor plate B. An extension may be peated on the 
floor plate, and this extension can then be to 
the frame bracket by welding or riveting. Alternatively, 
both the floor plate and the e bracket may be formed 
with an extension, the two overlapping — | extending 
through the slot, but such a construction entails cutting 
a _ r -_ to ae mmodate the increased thickness of 
metal. By providing a continuous piece of plate fitted 
and cuteding through the margin plate, the joint 
between the two plates being made effectively strong 
and water, spirit or oil-tight by welding, the disadvantage 
of having to employ angle iron or other rolled sections 
attached to the outer or inner surface of the margin 
plate is eliminated. (Sealed.) 


STEAM ENGINES, BOILERS, &c. 

454,000. Babcock and Wilcox, Limited, of 
London, and KE. B. Jacob, of London. Steam Trap. 
(6 Figs.) February 24, 1936.—The invention is a rack- 
and-pinion operated parallel slide-valve mechanism for 
steam traps. The object is to provide a valve mecha- 
nism giving @ substantially instantaneous operation of 
the valve. The trap body consists of a mild-steel pipe 
closed at one end, having a steam inlet, a discharge outlet, 
an air cock, and a drain plug. 6 is the float, the lever of 
which pivots freely on a spindle ing traneversely 
of the trap and held stationary, for which purpose it is 
ded with squared ends fitting in square sockets 9 
the top Rete. To the lever is attached a sector- 


12 is the pinion portion of a rack-and-pinion i 

for operating a valve 14 which co-o with a port 
on the valve face 16 of the dischar ~po4 The rack, 
which is formed as a yoke embracing the valve 14, is 
guided in its movement in a bracket 17 secured on the 
spindle. To the pinion 12 is attached a sector-shaped 





arm 18 provided with spaced lugs 19 facing the lugs 11 
on the arm 10. Between the sector-s arms 10 
and 18 and between the | 11 and 19 is loosely mounted 
on a spindle the lever of a bob-weight 21, the lever 
lying in the path of movement of the lugs 11 and 19. 

the operation of the by the float 6 rises as the water 
fills the trap and the one 11 on the arm 10 a 
the lever of the bob-weight 2! and raises the bob-weight. 
When the bob-weight 21 has been carried just over its 
dead-centre position it falls and engages the pinion 12. 
This falling weight rotates the pinion aoine the rack 
and moves the valve 14 suddenly on the face 16. As the 
water is discharged from the trap the float 6 drops again. 
and the other lug 11 on the arm 10 engages the lever on 
the bob-weight 21 and raises the bob-weight to its dead 
centre ition. When the bob-weight 21 has reached 
its -centre ition it falls, engaging the other lug 
19 on the arm 18, and rotating the pinion, causing the 
rack to move to close the valve suddenly. The yoke of 
the rack is formed with a square opening to receive a 
pin on the back of the valve 14, which pin is formed with 
a portion 24 of triangular form engaging the square hole 
in the yoke. Consequently, in the Geadiktery movement 
of the yoke the valve pin is given a partial rotary move- 
ment, ucing & ro’ movement of the valve on the 
valve face, thus rendering it easier to slide across the 





direction. (Sealed.) 


valve face and to keep the latter clean. (Sealed.) 
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THE APPLICATION OF DIE CASTING. 
By Dr. Arraur STREET. 


Many recently developed industries of the lighter 
class, such as those producing vacuum cleaners, 
cameras and motor accessories, owe much to the 
great strides which have taken place in the applica- 
tion of die castings during the last few years. While 
most concerns do consider the use of die castings 
for the manufacture of fittings which are required 
in bulk quantities, there are many would-be users 
who have been hampered because they have failed 











these columns a considerable amount of data was 
given on the methods of the! more mechanised 
pressure die casting process,* as practised in the 
United States. 

Depending on the size, complexity, accuracy 
desired, quantities involved and alloys suitable, it 
is generally easy to choose which of the two methods 
shall be employed. The gravity die-casting process, 
with its simpler die and production speed of the 
order of 200 shots per day, is usually more suitable 
when quantities ranging between 500 and 5,000 
per annum are to be considered. The pressure 





Fie. 1. 


Typical. PressurE-Cast Parts. 
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Fia,, 2. 


to realise that the successful use of die castings 
involves what can only be described as a “ change 
of mind.” Die casting is not merély an elaboration 
of the foundry process, but is a method of manu- 
facture with its own very individual requirements, 
advantages and, of course, limitations. In the 
following article an attempt is made to lay down a 
few guiding principles which it is advisable to 
bear in mind when the use of die casting is con- 
templated. 

In this country the two Processes oi ** gravity ” 
die casting and “ pressure” die casting are widely 
used. The simpler gravity method involves the 
making of a permanent mould in steel or cast iron ; 
the molten alloy is poured into this die, steel cores 
are inserted and extracted by hand, and, in general, 
the operation of gravity die casting is quite reminis- 
cent of foundry casting. In a recent article in 





Zrinc-BasE ALLOY Pressure-Cast PARTS. 


process, on the other hand, involves the making of 
an elaborate die with mechanical means for opera- 
ting the cores and for ejecting the finished casting, 
consequently its expense and setting-up time are 
considerably greater than for a gravity die. Job 
for job the pressure mould will cost two or three 
times the price of a gravity mould, and the expense 
may be further increased because the pressure 
die casting will often be arranged to include more 
detail. Once the pressure die is working, however, 
the speed of production (of the order of 1,000 shots 
per day) makes this process specially applicable to 
large-quantity production, and it is advantageous 
to consider pressure die casting possibilities when- 
ever a component is required in amounts greater 
than 5,000 per annum. In this country the gravity 


* See ENGINEERING, vol. exliv, pages 613 and 643, 
et. seq. (1937). 








process is more widely used than pressure die casting 
because there are so many manufacturing concerns 
which are not in a position to consider the large 
numbers required by the pressure process. How- 
ever, the continual trend towards standardisation 
is bringing about a rapid increase in the output of 
the pressure die-casting industry, and it is quite 
likely that in the near future the production by 
this process may exceed thav of gravity die casting. 
There are several major concerns specialising on 
pressure die casting production and, of course, very 
many establishments whose output is not so large. 

Because the operation of the pressure machine is 
practically automatic and because the alloy is 
injected at high pressure, the accuracy of the 
resulting product is greater than that of the gravity 
die casting. Thus an aluminium alloy gravity cast 
will maintain an accuracy of plus or minus 0 .0065 in. 
per inch, while a pressure die casting in the same 
alloy will work to a tolerance of plus or minus 
0-002 in. per inch. Further, the pressure-injected 
article allows the employment of greater complexity 
than is practicable in gravity die casting. These 
points are illustrated by Figs. 1 to 3 on this page and 
on page 464, the first showing typical pressure-cast 
parts involving some complication. Fig. 2 shows 
zine-base alloy pressure-cast gears and screwed 
parts, while Fig. 3 illustrates some less highly 
finished gravity-castings in aluminium bronze. 

The die caster will generally recommend the alloy 
which he considers most suitable, and in this 
connection the user should remember that certain 
alloys are capable of being die cast, while others do 
not readily lend themselves to the process. Thus 
60:40 brass, which is not hot-short, can be die 
cast by both gravity and pressure methods, while 
gunmetal and 70:30 brass, both of which are 
hot-short, are not so suitable. 

The user should also bear in mind that the 
melting point of the alloy has a very great effect 
on the life of the mould. For instance, when the 
zinc-base alloys melting around 400 deg. C. are 
pressure cast, a well-made die will often give per- 
manently good results for half a million or more 
shots; aluminium alloys, melting in the region of 
550 deg. C., have an appreciable effect on the die, 
but even so, as many as 50,000 shots can be produced 
from one heat-treated alloy-steel mould. A yellow 
metal, such as 60 : 40 brass has a still greater thermal 
effect, so that usually not more than 10,000 shots 
can be produced from one die if a high degree of 
accuracy is to be maintained. The high-melting 
point alloys, such as Monel metal, steel and cast 
iron, are not widely die cast, because the continual 
impingement of the molten alloy at high temperature 
leads to rapid mould deterioration. 

It must be admitted that in recommending a 
suitable alloy from his point of view the die caster 
is frequently confronted with prejudice. A few 
years ago it was realised that’ many articles such 
as motor-car accessories, bathroom fittings, door 
furniture and other household equipment, could 
with advantage be produced as pressure die castings 
in the zine-base alloy in place of brass, but because 
the zine was white it was often difficult to convince 
users of the fact that its tensile properties in the 
pressure die cast form would be equal to those of 
the yellow metal. 

One further point which should be taken into 
account is that some alloys lend themselves specially 
to gravity die casting, while others are preferably 

ssure cast. Thus the zinc-base alloys are 
intimately linked with the pressure die-casting 
industry, while high-tensile aluminium bronze is 
practically always met with in the gravity die cast 
form. The combination of thermal and erosive 
effects caused by pressure-injection of the alloy 
are so considerable that rapid deterioration is 
brought about if the melting point is high, as in 
the latter case. In the gravity process this mecha- 
nical effect of the metal is absent, so that aluminium 
bronze, although melting at about 1,000 deg. C., 
can be gravity die cast with success, and usually 
about 10,000 such die castings can be produced 
from one mould. 

From the above remarks it will be apparent that 
the die-casting industry would be able to take 
advantage of even better die steels than are now 
available. In the making of pressure die castings 
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in the yellow metals, use has to be made of tungsten- 
steel moulds, and these suffer from the disadvantage 
that their thermal conductivity is lower than that 
of other, but less heat-resisting, steels. It is likely 
that the further development of yellow-metal 
pressure die casting will be intimately linked up 
with the development of better die steels. 

The conditions of die casting operation lead to 
a rapid chilling under stressed conditions; this 
is one reason why hot-short metals cannot be 
die cast, particularly if the design of the part is 
elaborate. Another result of the rapid chilling is 
that the alloy will be fine-grained in the die cast 
condition and, notably im the zinc-base alloys and 
the aluminium bronzes, the strength in the die- 
cast state will be more than 25 per cent. greater 
than that of the same alloy foundry cast. It is 
very often found that when a part is changed from 
a foundry casting to a die casting the section can 
be considerably reduced, while because of its 
additional strength the lighter die casting will be 
just as satisfactory. A typical case is of petrol- 
engine components, the weight of the die castings 
being just half that of the corresponding iron- 
foundry castings. The section of gravity die castings 
can with good effect be reduced to in, for aluminium 
bronze and aluminium, while the wall thickness of 
a zinc-base pressure die casting can be brought down 
to , in. and an alaminium pressure casting to 
4, in. In this connection it should be remembered 
that judicious ribbing and filleting can be included 
in the die casting, and indeed, from a die-caster’s 
point of view these additions result in a superior 
product, 

To anyone who has not been accustomed to the 
use of die castings the quantities which are required 
over the year have a surprising effect on the cost. 
This is not only because a die has to be made 
and paid for, but because the setting-up and the 
early days of production have all to be taken into 
account; thus, in one zine-base die casting which 
the writer calls to mind the first week’s work after 
the die had been set on the machine yielded only 
700 pressure castings, the next week’s work produced 
1,500 castings, and a later week, when all initial 
difficulties were overcome, resulted in over 7,000 
castings. It often happens that the cost of pressure 
die casting on a 5,000 basis will be two or three times 
that of the same die casting worked out on a 
100,000 basis. 

When large quantities of the order of 100,000 
pressure die castings are required, a multiple die 
can with advantage be considered. This naturally 
leads to increased tool cost, but because several 
castings are produced at each shot, the cost per 
piece is greatly diminished. A similar procedure 
which is sometimes adopted is grouping a set of 
components into one multiple die. Thus, for 
instance, the case and working parts of a lock may 
be grouped together and the various items of a 
control-gear assembly may be included in the same 
die. Sometimes it pays to group into one mould 
two or three items which are used in approximately, 
but not exactly, equal quantities, and it may be 
worth while to adopt this procedure even if it 
involves melting up the castings which are not 
required. This grouping of components into a 
multiple die should, however, not be carried too 
far, because over elaboration tends to increase the 
liability of a minor fault in one of the parts to 
necessitate the scrapping of the whole set. Except 
in special cases it is wise to limit the number of 
impressions per die to four. 

Although extremely elaborate shapes can be 
achieved, the design of the die casting does have 
a notable effect on the cost and finish of the product. 
For example, a zinc-base pressure die casting weigh- 
ing 1 lb. may cost, say, 7d., if it has been specially 
designed with the needs of the process in mind, 
while another part of the same weight but which 
presents difficulties from the die casting point 
of view may cost well over ls. It is usually possible 
to design a part suitable for die casting by keep- 
ing in mind a picture of the operation of the die. 
This has to be made in two parts, and the steel 
cores, producing recessed portions, have to be 
inserted and extracted from the solidified die- 
casting ; thus, a part shaped like a bottle would 
present almost insuperable difficulties because the 
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Fie. 3. Garaviry Castings 1s ALUMINIUM-BRONZE. 


core forming the interior could not be withdrawn 
owing to the narfowness of the neck portion. 
Any feature which gives rise to a condition prevent- 
ing the straight withdrawal of cores is called an 
undercut, and although it is possible to ‘produce 
die castings with undercuts by the use of collapsible 
cores, yet such a procedure slows down production 
speed and so brings about an increase in cost. 

In order to allow straight cores to be withdrawn 
from the solidified casting without scoring, it is 
usual to allow taper. Metals with high contraction 
need considerable taper ; cored holes in aluminium 
bronze and aluminium-base alloys «re usually 
tapered about 0-020 in. per inch on the diameter. 
In dealing with the zine-base alloys the taper 
necessary is much less thay this, and if the die 
casting as a whole is fairly rigid in construction, 
cores in these alloys need only be tapered about 
0-002 in. per inch. In designing a die casting it is 
well to remember that the casting must be run 
somewhere and it is better to run on to some por- 
tion where the local effect of the entering metal 
will not damage the appearance of the casting. Thus, 
if a large flat area of aluminium alloy has to be 
pressure die cast, it is better for the designer to 
arrange that there is a boss or a hole in the centre 
of the area on to which the alloy can be run, rather 
than to run it on to the side, Tt must also be remem- 
bered that a pressure die casting has to be ejected 
from the mould, and the ejector pins as they press 
on the still hot metal cause circular impressions 
which can be seen on the finished product. There 
is generally one side of the die casting where surface 
appearance is not of vital importance, and the 
die caster can usually arrange to eject on non- 
essential faces. 

Working on these lines the would-be user of 
die castings can easily decide on other considera- 
tions which must be borne in mind. Thus, the 
section should be as even as possible ; cored holes 
should be reduced to as few directions as is conve- 
nient ; lettering should be raised and not sunk; 
holes, if possible, should not cross each other 
because this would involve one core running through 
a larger one. With their first experience of the 
use of die castings, manufacturers often feel that 
the die caster is asking for too much when he 
suggests design changes which he knows would 
be advantageous, but the remarkably successful 
results which have been obtained in the practice 
of designing specially for die casting have proved 
that the co-operation between the user and die 
caster very often leads to the attainment of a 
superior article at reduced cost. 








AsBEsTos PRODUCTION LN QuEBEC.—A circular issued 
by the Bureau of Mines of Quebec shows that 29,022 tons 
of asbestos were produced in the Province during the 
first two months of 1938, compared with 49,755 tons in 
January and February, 1937. 
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(Continued from page 453.) 
An ALTERNATING-CURRENT PowER System. 


THE second paper at the morning session of 
Thursday, the 7th inst., was by Mr. W. J. Belsey, 
and entitled “An Alternating-Current Power 
System for Diesel-Engined Ships.” It described a 
system in which three standardised sizes of engine 
of the high-speed type could be used to equip 
almost any vessel. These engines would each drive 
an alternator, which would be-eonnected in parallel 
and would supply power to a single propeller motor. 
A comparison of prices and weights for direct- 
coupled and medium speed engines with electrical 
transmission on this system was given and the 
method of operation was described. The main 
electrical connections “and the governing system 
were dealt with in an appendix. . A summary of 
the paper was given on page 458, ante. 

The discussion was opened by Mr. G. O. Watson, 
who said that this country was backward in the 
employment of electrical propulsion, especially as 
compared with Germany. In the latter country the 
behaviour of the Viceroy of India and of other 
P. and O. vessels equipped by Messrs. The British 
Thomson-Houston Company had been carefully 
watched and the results chad been so convincing 
that not only were the new ships of the Hamburg- 
Amerika Line to be driven in this way, but existing 
vessels were to be converted. Discussions on elec- 
trical propulsion often degenerated into mutual 
congratulations. This was unfortunate, for it was 
important to discover why this type of drive did 
not make more progress in this country. 

Dealing with certain points of the paper in detail, 
Mr. Watson asked why no reference had been made 
to the electric coupling in describing methods of 
driving. This was in use on eight ships. The 
largest electrically-propelled ship of the Hamburg- 
Amerika Line had an output of 16,500 shaft horse- 
power and not 15,000 shaft horse-power as stated. 
Actually about 130,000 tons had been equipped in 
this way, or 150,000 tons if every small vessel was 
included. He noted that 2,000 h.p. more auxiliary 
power was required for direct-coupled Diesel engines 
than for the electrical system. Was that all con- 
sumed by the scavenging blowers ? If so, the esti- 
mate seemed to be excessive, since of the four blowers 
provided one must be considered as a standby. 
Again, taking the efficiency of the alternators as 
98 ao ge cent. and of the propeller motor as 94 per 

, there was a margin of 4,000 h.p. available 
9 use by the motor-generators. This also seemed 
He noticed in the electrical system 
that there were no auxiliary generators, all the 
power being taken from the main alternators. 
That being so, he would like to know how the reduced 
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frequency at low speeds affected ‘the operation of 
the motor-generators. He was also not clear 
whether the auxiliary power was taken from the 
“sync ising * or the “ output” bus bars. The 
output from the latter, as explained by the author, 
was zero during mancuvring and the two halves of 
the alternator would therefore be unequally loaded, 
giving rise to circulating currents. 

Finally, Mr. Watson gave the following details of 
certain Diesel-electric ships which were either in 
use or under construction in Germany. 




















No. of | No. of Ton- 
Name. Screws.| Engines. 8.H.P. nage. Remarks 
| 
Wuppertal 1 3 9,800 | 6,137 — 
Patria on 2 6 _ _— _ 
Hovaldswerke 2 -— 12,300 | 15,000 | Launched. 
Yard No, 754 
Deutsche “hed 6,800} 6,750] Under 
Werft No. 220 | construction. 
Krupp No. 578 | ee ee 16,500 | 9,400 * oo 
» No. 579 2 | — | 16,500; 9,400 ” °° 
| | 





Mr. J. Calderwood said that an attractive feature 

about the electric drive was that there was no 
need to reverse the engines, and experience showed 
that this had a favourable effect on wear. On the 
grounds of weight, price and space occupied, a 
comparison on the whole favoured the electric 
drive, and if the author’s proposal was worked 
out in detail the results would be even more favour- 
able. It was only on the score of fuel consumption 
that the electric drive was deficient, and any 
difference in this respect could be made up if a 
single screw were used, It was hard to understand 
why this scheme had not gone forward. In effect, 
it was suggested to put a land power-station on 
a ship, and he could not see that it had any disad- 
vantages. 
Mr. G. J. Reid, after referring to early difficulties 
with the Diesel-electric drive, said that the success 
with the San Benito was the beginning of great 
developments. A great advantage of the electric 
drive was the smooth running of the propeller in 
all weathers and many conversions might be 
justified on that ground alone. 

Mr. C. W. Saunders, in a written communication, 
pointed out that the difficulty of ensuring that all 
engines ran for an equal: number of hours might 
lead to wear and, carbonisation troubles. Again, 
during manceuvring, and particularly during rever- 
sal, the speed of the engines was likely to fall away. 
This also occurred with turbines, which were, 
however, capable of giving more than their full 
load torque when stalling, so that they immediately 
picked up speed to the reversal revolutions. The 
Diesel engine was not so flexible in this respect. 
He would like to know the time taken for reversal 
compared with a turbo-electric equipment of 
similar size. Alternating-current plant was cer- 
tainly simple, but it must be pointed out that in 
any event direct-current was not suitable for large 
powers. The saving of 4,500/. on shafting claimed 
by the author would be partly, if not completely, 
offset by the cost of the cable. Generalising on 
the subject of electric propulsion, it might be said 
that none of the large turbo-electric liners in British 
ownership had given any trouble and economically 
they were equal to the geared turbine. In spite of 
this, certain influences had the effect of preventing 
open discussion, such as would enable a true 
balance sheet to be drawn up. Every effort 
should be made to overcome this atmosphere in a 
time of national crisis, so that electric propelling 
machinery could be adopted in those cases where it 
showed equal advantages with other systems, This 
would enable propelling machinery to be obtained 
from a new source which would be valuable at a 
time when delivery was of the utmost importance. 
For this and for technical reasons the possibility 
of using electrical propulsion on naval vessels 
should also be investigated. 

Mr. W. J. Belsey, in the course of a short reply, 
said that all auxiliary plant whose duty did not 
depend on the speed of the propellers was driven 
from the motor generators. These, like the exciters, 
were ordinary machines and were capable of giving 
their full output down to one-third speed. 


auxiliary power from the main alternator was taken 
from the output “bus bars and there had been no 


difficulty ‘with the unequal loading of the two 
halves of the alternators: Thé ‘system was not 
recommended for outputs of less than 4,000 shaft 
horse-power, but above that ‘it’ deserved every 
consideration on the grounds of cost.’ It was on 
these grounds that the electric drive was usually 
criticised. The price of the cables had been included 
in the total for the electric drive, so that Mr. 
Saunders’ criticism did not apply. 


EXPERIMENTS WITH A Mopet or A Hicu-Sprrep 
Supe. 


At the afternoon session on Thursday, April 7, 
the Chair was taken by Dr. G. 8. Baker, O.B.E., 
vice-president, who called upon Mr. R. 8. Cutland 
to present the paper jointly contributed by Mr. J. L. 
Kent and himself, on “ Further Experiments in 
Smooth and Rough Water with a Model of a High- 
Speed Ship.” 

The experiments described, Mr. Cutland stated, 
were in continuation of others which were the 
subject of papers read before the Institution in 
1935 and 1936, and were made with a model hull 
of the fast cross-channel type, corresponding to a 
vessel 400 ft. in length between perpendiculars, 
fitted with a cruiser stern and propelled by twin 
three-bladed screws. The paper was divided into 
three parts, the first giving the results of resistance 
and propulsion experiments in smooth and rough 
water, and the second part comparing these results 
with those of similar experiments carried out with 
the same hull when fitted with a raised stern. The 
third section described further experiments, in 
which the shaft brackets were fitted abaft the 
propellers, and compared them with the propeller 
data embodied in Part II, which related to propellers 
on shafts supported by forward brackets in the 
normal way. 

It was found that fitting a cruiser stern reduced 
the resistance and the power required in smooth 
water by about 9 per cent. Although the thrust 
required at any speed by the cruiser-stern model 
was less than that of the raised-stern model, the 
propulsive efficiency was practically unaltered, due 
to a drop in screw efficiency which offset the improved 
hull efficiency. ‘In rough water the cruiser ‘stern 
did not reduce the resistance, ‘but ‘the screw effi- 
ciencies were better at low speeds and the power 
required was less than forthe’ raised stern at all 
speeds below 24' knots. Above this speed the power 
was practically the same for both types., Rough 
water only slightly ‘affected the’ slip: and:-wake 
fractions, and the open screw efficiency was almost 
unchanged. The thrust deduction fractions were 
reduced in rough water and the hull efficiencies 
increased at all but the highest speeds, and for the 
cruiser-stern model the screw efficiencies, when 
propelling the hull, and the quasi-propulsive effi- 
ciencies at the lower speeds, were both increased in 
rough water. 

The propeller experiments included a reduction 
of blade area, firstly by one-third, and secondly by 
two-thirds. The reduction by one-third increased 
the propulsive efficiency from 4 per cent. to 7 per 
cent. at speeds below 25 knots. The farther reduction 
caused an increase in real slip and a fall in screw 
efficiency, but this was counterbalanced by improved 
hull efficiency due to increased wake fraction. In 
rough water the percentage increases in effective 
horse-power were greater than the corresponding 
increases in power required for propulsion, as was 
shown by the greater quasi-propulsive coefficients 
obtained in rough water. This was principally due 
to an increase in screw thrust which was less than 
the corresponding increase in model hull resistance. 
Cavitation experiments in the Lithgow propeller 
tunnel indicated that the blade areas of the large- 
area propellers were sufficient and could not be 
safely reduced. They also showed that, when the 
screws were heavily loaded, the usual tank propul- 
sion experiments might need correction when 
applied to the actual ship. When the ordinary 
A-brackets of the cruiser-stern model were replaced 
by single but much wider brackets placed abaft of 
the screws (the relative positions of which were 


unchanged) the quasi-propulsive coefficients were 


The | found to be increased with all three sets of propellers. 


The increases and the corresponding decreases in 





the wide- and medium-bladed screws, and from 
5 per cent. to 11 per cent. for the narrow-bladed 
screws. The thrust-deduction fractions were 
increased at most speeds. The wake fractions were 
also increased, and the hull efficiencies were reduced 
at the lower speeds and slightly increased at the 
higher speeds. There was only a slight change’ in 
real slip, and the open screw efficiencies were practi- 
cally unaltered. The greatest change was fo:-nd in 
the screw efficiencies when driving the model hull, 
the torque being reduced at all speeds in spite of 
the greater thrust required to propel the model at 
most of the speeds. The revolutions at any speed 
were slightly reduced with the small-area screws 
and considerably reduced with the sets of medium 
and large area. The gain in propulsive efficiency, it 
was thought, was probably due to a radial re-distri- 
bution of pressure across the lengths of the propeller 
blades, due to the altered positions of the shaft 
brackets. 

The discussion was opened by Mr. W. W. Marriner, 
who said that there was no doubt that the effect of 
rough weather was often contrary to what might 
be expected. When running destroyer trials, 
in his experience, the worse the weather, within 
limits, the better were the results. His firm had 
recently completed five destroyers for the Portuguese 
Navy, the trials of which were run in the Atlantic, 
off Lisbon, and the best result was obtained on the 
roughest day; which was the more remarkable in 
that the loss due to wind resistance when running 
against the wind was not recovered when running 
with the wind. He suggested as an explanation, 
that at low speeds frictional resistance was more 
important than wave-making resistance, but at 
high speeds the latter became the controlling factor. 
At low speeds in rough water the blows of the waves 
might have a relatively large effect on the total 
resistance. At high speeds the effect would be less 
important, but it seemed possible, also, that the 
rough water affected the wave-making resistance. 
If the dispersion of energy, carried away from the 
ship when making waves, could be prevented, it 
was evident that the resistance due to wave-making 
would be reduced. Was it not possible that in'a 
rough sea the ship's waves were prevented from 
forming or at least were reduced in magnitude ? 
If so, the curve of wave-making resistance in rough 
water might be sufficiently lowered more than to 
counteract the resistance due to blows of the waves. 
In connection with the authozs’ remarks on cavita- 
tion, also, it must be noted that the flywheel effect 
of gearing and turbines was much greater than 
that of the old reciprocating machinery, so that'the 
shaft was forced to go on turning, whatever its 
immersion, with a consequent wide range of stress 
in the shafting. For this reason, he thought it wise 
to have the smallest possible propeller which would 
give the required result in smooth water, so as to 
have cavitation as an ally under conditions of 
abnormal stress in a rough sea. 

Mr. F. McAlister, who followed, asked what 
should be the attitude of a shipbuilder’s naval 
architect in view of such results as the paper put 
forward. A gain of 9 per cent. in smooth water 
might lead him to advise his firm to enter into 
financial tees in connection with contract 
speed requirements. If then the increased speed 
was not forthcoming, who should take responsi- 
bility for the failure of the guarantee ? He wished 
that more light could be thrown on the reason 
for the loss in rough water of the considerably 
reduced resistance shown by the cruiser stern in 
smooth water. In Part II of the paper was a 
similar reversal of smooth-water results when the 
conditions more clearly resembled those of actual 
service. In discussing the authors’ 1936 paper, 
he had regarded the propeller area of 83-3 sq. ft. 
as being low. In the present case, therefore, 
while he might have allowed that area to pass, he 
felt strong objections, on the score of cavitation, 
to the reduced areas of 55-6 sq. ft. and 27-8 sq. 
ft., for the imposed conditions of power, speed 
and revolutions. Practical conditions would also 
modify the question of stress in propeller blades. 
The authors had reduced the blade widths by one- 
third and then by two-thirds, but had kept the 
blade thickness constant ; whereas, the thicknesses 





power, ranged from 13 per cent. to 21 ‘per cent. for 





should increase inversely as the square root of the 
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blade widths. The rough water experiments showed 
that the medium propeller of 55-6 sq. ft. area 
was the best, but no designer could put this forward 
as a practical design. Even 83-3 sq. ft., in his 
opinion, would not be entirely satisfactory, although 
this screw showed no cavitation at the working 
slip ratios. The tunnel experiments were “ open ” 
and did not reproduce the varying wake and obli- 
quity of flow behind the ship. 

‘;he authors stated that an increase of from 13 per 
cent. to 21 per cent. in propulsive efficiency resulted 
from fitting the brackets abaft the screws, and that 
this was probably due to a radial redistribution of 
pressure. He had no hesitation in hailing this 
advance in the overall efficiency of such a type of 
vessel as an outstanding achievement. From his 
own investigations of the radial distribution of 
pressures, thrusts and torques he could not conceive 
how such an increase in propeller efficiency was 
obtained, and a recent paper by Mr. R. W. L. 
Gawn also showed rather definitely that, in a some- 
what similar research, no important propulsive 
advantage resulted. As there could not be a great 
difference between the types of model employed 
in these two researches, he thought it a matter of 
considerable urgency that some further statement 
should be made on such a significant divergence of 
results, and some more particulars given of the 
actual fittings. 

Mr. H. N. Prins inquired whether the results 
given were likely to be widely applicable or whether 
they were peculiar to the one ship model. The 
cruiser stern employed was rather a heavy one. 
He had observed that too flat a cruiser stern caused 
a wave to be drawn along on each quarter, but 
this could be cured by a comparatively small 
change in the stern, some of the fullness being 
removed from the load waterline and put lower 
down. Such following water might account for the 
failure of this cruiser stern to give the full advantage 
that was due to the length of the model. Its effect 
was also noticeable in pitching. 

Mr. M. P. Payne, R.C.N.C., found it disconcerting 
that so much of the advantage of a cruiser stern 
should disappear in rough water, but thought that 
this might not be the case in all states of sea. 
Possibly experiments with different propellers 
might be to survey the whole field, and 
then the advantage might well reappear. It was 
curious that the wake was greater with narrow- 
bladed propellers, and he enquired whether the 
authors had checked this feature from the results 
of other work. He was especially interested in the 
calm-water experiments with the shaft brackets 
before and abaft the propellers, as the comparison 
appeared to be between an A-bracket before the 
screw and a single bracket-arm abaft it. Could the 
authors give a diagram of the bracket arrangements 
tested ? In many ships a single bracket abaft the 
propeller would be inadmissible for practical 
reasons. Experiments at Haslar some years ago 
indicated that, for the models then used, no gain 
would result from brackets abaft the propellers, 
sufficient to outweigh the practical objections. The 
results obtained by the authors in the cavitation 
tunnel confirmed speed-trial experience, by indicat- 
ing the great importance of adequate blade area. 
It appeared that the pressure coefficient to avoid 
cavitation was about 13 Ib. per square inch, i.e., 
0-83 ton per square foot, which was perhaps rather 
high for many types of ship. In view of the 
importance of this question he would like the speed 
of advance of the tunnel water and the propeller 
revolutions to be given, together with the cavitation 
number of the tests, He observed that the propeller 


nee wens FSSEE in a form different from that 
reco: by the Tank Superintendents’ Con- 
ference in 1935, and suggested that, for ease of 
comparison, they should be replotted in the form 
then agreed. Failure in this respect defeated the 
purpose of the international conferences. 

Dr. E. V. Telfer agreed with Mr. Marriner and 
Mr. Payne that it was disappointing to find that 
the cruiser stern could not maintain its smooth- 
water gain in rough water. He had previously 
predicted that this might ocour, but the present 
was a quite modest cruiser stern; he would like 
the authors to repeat their experiments with a 
model of the intermediate type of ship now being 





built with a cruiser stern. It might then be found 
that all the advantage was lost. Shipbuilders 
would undoubtedly use such arguments as those in 
the paper in order to sell a ship, but in trying to 
influence an owner they would do well to halve the 
saving shown by tank experiments. The effect of 
fitting the brackets abaft of the propellers was 
startling and, he considered, should be checked. 
With Mr. McAlister, he had analysed Mr. Kent’s 
recent paper read before the Institution of Engineers 
and Shipbuilders in Scotland, and had found that the 
thrust could not be increased without increasing 
the torque; but the present experiments gave a 
higher thrust with a drop in torque. If this was 
correct it should be possible to get a similar effect 
in practice ; he would like to know whether the 
authors’ results would stand that test. 

Mr. W. Hamilton Martin expressed satisfaction 
that a good propeller blade thickness and a circular 
back section were used, It would be interesting 
to see whether the narrow-bladed propeller could 
be improved by giving it more blades ; the effect 
might be to reduce the variations of torque. Mr. 
W. C. 8. Wigley, M.A., referring to Mr. Marriner’s 
observations on decreased resistance in rough 
water, thought that resonance might provide the 
explanation. M. Barillon had towed two models 
in tandem at the Paris tank and found that the 
resistance of the second model decreased consider- 
ably at certain speeds. Professor Havelock also 
had reported to the Royal Society some experiments 
showing that the resistance might be decreased, 
in certain circumstances, and it was reasonable 
to assume that a model would take the easiest 
course. In the admittedly artificial case recorded 
by M. Barillon, at all events, the resistance was 
definitely reduced by disturbed water in front of 
the model. 

Dr. G.S. Baker, O.B.E., referring to the quandary 
of a shipbuilder’s naval architect, of which Mr. 
McAlister had spoken, thought that any naval 
architect who expected to retain a smooth-water 
gain in rough water was a rank optimist. If in 
doubt, he should have more tests made; even if 
it was then found that the gain disappeared entirely 
the tests would have been fully justified. Speaking 
as Director of the William Froude Tank, he assured 
Dr. Telfer that the additional experiments he 
proposed, to compare the cruiser stern with the raised 
stern, would be undertaken at the first opportunity. 

In a written communication, which was read by 
the Secretary, Dr.-Ing. G. Weinblum commented 
upon the many variables affecting the behaviour 
of a ship in a seaway, and the consequent necessity 
of making a large number of experiments in order to 
cover thoroughly even a single case. The experi- 
ments described in Mr. Kent’s previous papers 
led to the pleasant conclusion that the normal 
form gave the best results. In the present paper 
the known advantage of the cruiser stern in smooth 
water was established also for rough water conditions, 
but not for all speeds. Even in low waves, however, 
the relative smooth-water performances of different 
hulls might be changed. He assumed that the 
pitching period of the two models was practically 
the same, as this was a necessary condition of any 
comparison. It would be interesting to know the 
behaviour of the two models in synchronism, if 
Mr. Kent could give these details; and, as the 
next step, he would like to see the experiments 
extended to higher waves. Referring to the self- 
propulsion experiments, Dr. Weinblum remarked 
upon the great increase in the quasi-propulsive 
coefficient when the shaft brackets were arranged 
abaft of the screws. The analysis indicated that 
it was mainly due to the higher rotative efficiency, 
which was in agreement with general knowledge. 
The vortices, &c., caused by a strut forward of the 
propeller might lower its efficiency considerably. 
To complete the analysis, it might be useful to 
test the screw in open water with the bracket aft, 
as suggested by van Lammeren for rudders. 

Mr. R. 8. Cutland, replying to the discussion, 
said that he was glad to learn from Mr. Marriner 
that his experience of destroyer trials bore out 
the results given in the paper ; but he was surprised 
that higher speeds should be attained in shallower 
water. Possibly the wave resistance was nearly 
the same at all speeds, but at low speeds it formed 





a@ larger percentage of the total resistance. In 
reply to Mr. McAlister, there was, in fact, a con- 
siderable gain in rough water, but he thought that 
the average ship spent about two-thirds of the 
sea time in smooth water. Regarding the blade 
area of propellers, it was shown in the paper that 
83 sq. ft. was sufficient. There was, however, 
slight cavitation at the tips at the higher slips. 
(To be continued.) 








EFFECTS OF SHORT - CIRCUITS 
IN LARGE INTER - CONNECTED 
THREE-PHASE ELECTRIC SUPPLY 
SYSTEMS. 

By T. F. Watt, D.Sc., D.Eng. 
(Continued from page 349.) 

Use of Actual Test Oscillograms for Determining 
the Maximum Possible Value of the Short-Circuit 
Current Peak.—When a three-phase generator is 
ordered, a guarantee is sometimes required that the 
short-circuit current peak in the most unfavourable 
case shall not exceed a certain given value. As 
already stated, the V.D.E. rules require that this 
peak value shall not exceed 15 times the peak 
value of the normal rated current of the machine. 
For the purposes of such a guarantee, an oscillogram 
record of the short-circuit current must be taken. 
It is, however, a matter of pure chance whether the 
moment of short-circuit, in relationship to the 
induced e.m.f. wave, happens to be such that the 
maximum possible short-circuit current peak is 
obtained; that is, whether the worst possible 
conditions are realised during the test. To carry 
out repeated short-circuit tests, until the required 
worst possible condition is realised, however, would 
be to subject the machine to unnecessary stresses 
and it is therefore desirable to be able to deduce 
the value of the largest possible short-circuit current 
peak from a single oscillogram taken at any instant.* 

Figs. 7 (a) and (6) on the opposite page, about 
correspond to the worst possible condition of short- 
circuit. For the moment of short-circuit correspond- 
ing to the wave in Fig. 7 (c), only a small d.c. com- 
ponent has developed. In Fig. 7 (d) there is no d.c. 
component and this corresponds therefore to the 
lowest possible value of the short-circuit current peak 
and indicates that the e.m.f. wave was then passing 
through, approximately its maximum value ; that is 
to say the angle % = 90 deg. in Fig.4. In Fig. 7 (e) 
the d.c. component is in the negative direction and 
the instantaneous current peak has now increased, 
the maximum peak now occurring on the negative 
side of the abscissa. Now suppose a tangent curve be 
drawn to all the positive peaks of the short-circuit 
current wave and, similarly, let a tangent curve be 
drawn to all the negative peaks as shown in each 
of the oscillograms in Fig. 7. The distance between 
these tangent curves at the moment which is about 
one period subsequent to the instant of short- 
circuit will give, very approximately, the value of 
the greatest current peak which can develop under 
the worst possible conditions. Par 

Impulse Torque Developed by a Short-Circwited 
Generator.—A most important practical aspect of the 
consequences of a short-circuit of a three-phase 
generator is the very large impulse torque which 
may be developed and which may be of greater 
magnitude than the foundations of the machine 
can withstand. In what follows, the necessary 
formule for calculating the magnitude of such 
impulse torques will be obtained for the two most 
important cases, viz., a three-phase and a two- 
phase short-circuit, respectively. 

Case I. Generator Short-Circuited on all Three 
Phases.—The simplified conditions will be assumed 
as in (8), page 349, dante, viz., that the decay coeffi- 
cients p, and p, are each zero, the consequent short- 
cireuit current wave shown in Fig. 5, page 349, ante, 
being then obtained for phase I. The current i, and 
the e.m.f. ¢ in the respective phases will then be as 
follows [see (4) and (6), page 349, ante, for the case in 
which ¥ is zero; also the expression for e on the 
same page ] :— 
for = 9/214 + 4/2 1, sin(wt — 90 deg.): 

€:= 4/2 E, sin wf, 








* See ASEA Journal: 1927, page 109. 
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ion = 0/2 1, sin (— 120 deg.) + 4/2 I, 
sin (wt +30 deg.); ey = \/2E, sin (wt + 120 
deg.); igm = /2 1,4 sin (— 240 deg.) + 4/2 I,; 
sin (wt + 150 deg.); e,, = \/2 E, sin (wt + 240 
deg.) The corresponding expressions for the power 
in each phase are easily obtained and the total power 
for the three phases will be given by the algebraical 
sum of the power in each phase. It will be found 
that the sum of the powers corresponding to the 
a.c: components of the current ig is zero at every 
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instant and the only term of the current wave | 
which contributes to the total power is the d.c. | 
component. The total power at any moment will | 
be found to be 
ps = 1-5 (2 E Isi) sin wt watts 

The torque +7, in kg.-m. corresponding to this 
power is given by 

2an X 9°81 Ts 
where n r.p.s. is the speed of the machine. 


= ps watts 

Hence, 

3 E, Ii 
n 


Ts = 0-0163 sin wt kg.-m. 


The normal full-load torque 7, will be given by, 


tx = 0-0163 of ie kg.-m., 
so that, 
Ts gi . 
- fe Is sin wt. (13) 
The maximum value of this ratio will then be 
(ts) Lei 1 lI 
sO ng es = (14) 
TN Iy (%e)p ¢. ol 


see also (11), page 349, ante. 

This ratio may also be expressed in terms of the 
maximum peak value of the short-circuit current 
(tax)maz. Since from (9), page 349, ante, 

(iat) nar, = 2V2 Tet, 
it follows that, 
(omar Le mee,  . ag) 
2V2Iy 

Case II. Generator Short-Circuited Across Two 
Phases Only.—In this case the e.m.f. which operates 
in the short-circuited phases will be the line pressure 
E; = 4 ‘3 E,. The r.m.s. value of the alternating- 
current component of the short-circuit current will 
then be (see (2) page 349, ante) 

V3E, 

229 


TN 


Ig = 












since the leakage reactance of the two short- 
circuited phases will now be in series. 





Again, from (11), page 349, ante, 
ati tT? Ix 
(70) p.c. ; E, | 


so that, 
Vi ty 
2 (®e)y o. 





Tei = (16) 
The armature current i, for the worst possible 
condition of short-circuit will be as given by (7), 
page 349, ante, that is, i, = 
also, 


21,; (1 — cos wt) 


e = V2Eisin wt = V2 V3 E, sin wt, 
so that the power at any moment ¢ will be 


ps = 2V3E, lei (sin wt — ;sin 2 wt) watts. 


| 
| The torque developed by the short-circuit current 


will now be, 


rs = 0-0163 2 
n 


= 0-0163 aw 


: 1 
{ sin wt — 7 sin 2 wt} 


The ratio of the torque r, 
to the normal  full-load 
torque of the machine will 


2v3 Isi 


s- 


Te 
TN 3 


{sin wt — sain 2 wt } (17) 


a maximum 


This 


when 


will be 


9 
wt=2aft= > 


~ that is, when ¢ = = sec. 


3f 


For this value of ¢ the 
quantity in brackets in (17) 





will be equal to 3 V3 50 that 
(7s) 

—simaz. _ 4.5 le _ 1.3 —— 

TN Iy (o)y 6, 

or, since from (9), page 349, ante, 
Se (ts) (ia) 
(a)nar = 2 V2 Te: —— = ‘3—— (18) 
e N 


Otherwise stated, it follows from (11), page 349, 
ante, and (18) that 


(78) maz. ; 1 


fi « A gl le 
TN (Tey ¢. 


*. Ix (19) 
In this last expression, Is is the r.m.s. value of the 
steady short-circuit current per phase when all 
three phases are short-circuited. 

If the case be examined for which the machine 
is short-circuited on one phase only, it will be found 
that under these conditions, 


(7#)mae. _ 9.97 1 
(®e) » «, 


It will be seen, therefore, that the greatest value 
of the impulse torque is developed when the machine 
is short-circuited across two phases only. If, for 
example, the leakage reactance is 12 per cent., 
the maximum torque developed under the worst 
possible conditions, that is, when a short-circuit 
occurs across two phases only, will be about 1] times 
the normal full-load torque of the machine. It is to 
be observed that a still more severe stress may be 
developed in practice as follows: A generator may 
be working on an inductive load thereby necessitat- 
ing the increase of the field excitation up to perhaps 
1-5 times its normal value. If the load is suddenly 
thrown off, and before the excitation can be 
reduced, a short-circuit occurs, the e.m.f. of the 
machine at the moment of short-circuit will be 
considerably in excess of the normal value and 
consequently, the maximum peak value of the 
short-circuit current will be correspondingly 
increased. This will also involve a corresponding 
increase in the impulse torque.* 
(To be continued.) 


* See V.D.E. Berichte, 1936. 
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TOGGLE-OPERATED TYRE- 
VULCANISING PRESS. 


OF mass-production industries, perhaps that of 
rubber employs the bulkiest machinery in proportion 
to its finished products. Tyre-produetion is a case in 
point, the vulcanising presses alone occupying large 
amounts of space. The vulcanising process may 
occupy half-an-hour or less for a motor-cycle tyre, or 
three hours or more for a tyre for a vy lorry. 
These times are, of course, per tyre, and when the weekly 
output runs into thousands, it is clear that a large 
number of presses will be needed. Any method of pro- 
duction which can speed up output is naturally a 
valuable asset to the industry. Such a method has 
been recently developed by using a vuleanising press in 
which two tyres may be treated simultaneously. 
The press has been designed by Mr. Colin Macbeth, 
M.1.A.E., of 67, Norwich Union Chambers, Congreve- 
street, Birmingham, 3, the account which is here 

resented being based, in the main, on examples 

stalled in the works of Messrs. John Bull Rubber 
Company, Limited, Evington Valley Mills, Leicester. 
There are 12 twin-tyre presses in this plant engaged 
on the production of tyres of varying sizes up to 36 in. 
in diameter, with an overall width of 8 in. to 9 in., 
and weighing up to 90 lb. Our account is illustrated 
by Figs. 1 to 9 on Plate XXII, and pages 468 and 476. 

It should not be assumed that the saving in space 
is the only advantage by the new design 
of press, though it is claimed that its output per 
square foot of floor space occupied is practically 
twice that of any other vulcaniser. There are also 
savings in cost of equipment, thus the cost of the usual 
automatic timing device is spread over twice the number 
of tyres compared with a single-tyre machine. Again 
the saving in steam consumption per tyre made is about 
40 per cent., for the radiating surface is radically 
reduced compared with two single-tyre presses. As 
the cost of a single-tyre press compared with a double- 
tyre one is approximately in the ratio of 5 to 6-5, 
and taking into consideration the working savings 
mentioned above, the net result is that the vulcanising 
cost per tyre is reduced by at least 35 cent. By 
the employment of toggles, a construction providing 
definite safety in operation, the o ing cylinder need 
only be small. The moulds, w approaching one 
another, although the machine is of the so-called 
“‘ watch-case” type, remain parallel to each other, 
so that the risks of pinching the beads and damaging 
the air bags are eliminated. The power is amp'e for 
the separating or de-rimming operation with all kinds 
of beads and dealing with two tyres at a time. The 
air bag connection is automatic. The steam chests 
are interchangeable, thereby enabling a single press 
to handle a wide range of sizes of tyres. Apart from 
reducing the number of presses required by this 
interchangeability, the construction of the steam 
chests permit tyres with rim diameters as small 
as 12 in. to be vuleanised. The press can be operated 
entirely by air, if desired, though it is preferable to use 
a low-pressure hydraulic supply of 400 lb. per square 
inch. At the same time, the design admits the use 
of higher hydraulic pressures up to a maximum of 
1,500 Ib. per square inch. 

The general construction of the press is best seen in 
Fig. 1, Plate XXII, in which it is shown in the closed 
position. A corresponding external view is given in 
Fig. 6, page 476. Referring to Fig. 1, the three steam 
chests are seen at a, b and ¢, respectively. The chest a 
is bolted to a casting pivoted on the link system, from 
which motion is given to it. This chest carries a half- 
mould. The chest 6 is carried in a yoke b’ also con- 
nected with a link system, and is fitted with two half- 
moulds. The chest ¢ is bolted to the fixed base of the 
press and carries one half-mould. The moulds and the 
chests are registered by spigots and dowel pins. Bolted 
to the back of the base is a bracket d, which carries 
the operating cylinder e for the intermediate steam 
chest, and forms an anchorage for the link system 
for this chest. The link system for the casting carry- 
ing the top steam chest consists first of a pair of massive 
links f, between which at the top is the toggle link g. 
The form of this link can be properly appreciated only 
by examination of the views given in Figs. 6 to 9, page 
476. It carries two sets of bearings, from one set of 
which is suspended the top casting, while the other set 
carries the operating cylinder 4, which is mounted on 
trunnions so that it is free to oscillate and the pi rod 
of which is attached to the casting. In Fig. 6 the 
press is shown in the closed position in which it remains 
during the vulcanising period, the toggle action locking 
the moulds securely in position. The machine is not 
bolted down, but reste on three feet, viz., one seen 
at the front and two, widely spaced and not visible, 
at the back. In Fig. 7, the press is shown in the 
position occupied when making or breaking the joints 
between the several half-moulds. The moulds are 
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intermediate one. This is the position taken up by 
the press for the operator to withdraw a cured tyre 
from the upper mould, and replace it with a fresh 
one. The intermediate chest has only moved slightly 
from the rimming position. 





| 
| 


In Fig. 9, the intermediate | 


member has been lifted to allow access to the lower | 


mould. The machine is stable in whatever position 
ite several moving members may be, and, as it 
may be subjected to a temperature range of from 
5O deg. F. to 300 deg. F., a rigid connection to the 
foundation is undesirable. Referring again to Fig. 1, 


in which the press is closed, it will be realised that the | linkages, &c., are so proportioned that as the top chest 
locking of the moulds is due to the centre line of the | rises, it retains its persldlions with the intermediate 


| 


toggle link being virtually coincident with that of the 
moulds and the link acts as a strut against the pressure 
of the air bag, which is virtually an inner tube and is 


kept inflated during vulcanisation, the toggle link | sight it might be inferred that the chest is simpl 
having been pulled into this positioa by pressure on the | tilted round g. It is, however, lifted, like the on 


underside of the operating cylir der piston. 

On the inner faces of each side link f, and integral 
with the link, a cam». Rollers mounted on 
needle bearings carried on the free end of the curved 
levers j, engage in these grooves, so that any oscillating 
movement of the links f is reproduced in a modified form 
by the levers j. At the approximate centre of the 
levers is the anchorage of a link &, which is coupled by 
the shaft m to # similar link J, anchored to the back 
bracket. This shaft passes through brackets projecting 
from the top chest, which is also connected to the toggle 
link at n, and to the operating cylinder piston at 0, the 
trunnions on which the cylinder oscillates relatively 
to the toggle link being indicated at p. Pressure on 





the underside of the piston sets up a force tending to | 


draw o and p together, and the resultant reaction exerts 
& force on the toggle link at », which pulls it into a 


| reached position 4, all the surfaces are parallel. 











Ta 
position resistant to the upward pressure imposed by 
inflation of the air bag. 

To open the machine, pressure is admitted on top 
of the piston, thus setting up a force tending to separate 
oand p. If n were free to move, the result would be 
its movement towards the left, but as the top chest is 
anchored at m, this cannot take place and the resultant 
movement is the tilting, in a clockwise direction, of 
the side links f. This movement causes the roller end 
of the lever j to rise, due to the action of the cam grooves, 
and the movement of m is also upwards. The cam, 


chest. It will, however, be obvious that as the inter- 
mediate chest is pivoted at ¢ on the lever j, any move- 


ment of the lever affects this chest also, though at first 


| chest, so as to retain parallelism with both the top and 

bottom chests. To understand how this is effected, 
reference must be made to Fig. 3, Plate XXII, from 
which it will be seen that there is a second cam groove r 
on the inside of the side links f. Projecting rollers on 
the yoke of the intermediate chest engage with the 
grooves and it will be clear that as the side links tilt, 
the yoke with the chest will be lifted vertically at the 
centre. It is lifted at the back edge a corresponding 
amount by movement of the pivot q, so that it remains 
level relative to the chests above and below it. 

The state of the machine at six different positions is 
shown in Fig. 2. Taking the lines representing the 
matching faces of the chests first, it will be recognised 
that until both the top and intermediate chests — 
t 


Se OO 


tance of 5? in. from its original position, but the inter- 
mediate chest has also lifted 2} in. At position 4 
there is thus a space of 2} in. between the bottom of 
the intermediate chest and the top of the bottom chest, 
and a space of 3 in. between the top of the intermediate 
chest and the bottom of the top chest. It will be 
noticed from these lines also that the separation of the 
surfaces is concentric until after position 3, so that 
there is ample space to enable the dowels and spigots 
to register correctly. Just before position 4 is reached, 
a slight eccentricity develops, but this is then of no 
consequence, nor does it ‘matter that tilting occurs 
after position 4. The positions of the rollers in both 
sets of cam grooves can be readily followed and require 
no other comment than that it will be realised that by 
the time the side links have reached position 6, the 
— rollers are in a part of the groove which is practi- 
ly radial from the pivot on which the side links 
oscillate. The point m is, therefore, not affected by 
any further movement of the links beyond position 6. 
Again the projections on the intermediate chest are 
uite clear of the upper part of the cam groove r when 
the side links have passed position 6. 

The significance of this latter circumstance is appa- 
rent from a consideration of the further movements of 
the chests. Disregarding for the moment the precise 
sequence of movement, it may be said that when 
the press is fully open the intermediate chest is 
situated as indicated by full lines in Fig. 3, the rollers 
on the yoke of this chest resting on the forward lower 
face of the cam groove r. Referring now to Fig. 1, it 
will be seen that the bell-crank lever with which the yoke 
h’ carrying the intermediate chest terminates, is 
pivoted on q, and has its vertical arm in line with 





this point the top chest has been lifted through a dis- 


the operating cylinder e. In the position shown, 
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the end of this arm lies in a slot in the casting 
of the back bracket and cylinder, but reference 
to Fig. 3 will show that the intermediate chest is 
lifted by the upward movement of the lever j, so 
that the free end of the arm is clear of the slot and 
is coincident with the centre of the piston of the 
eylinder e. Admission of pressure behind this piston 
moves it to the left and tilts the intermediate chest to 
the position shown by the chain-dotted lines in which 
position the lower tyre is accessible. The rollers on 
the intermediate chest are free to move upwards during 
nn oa of the intermediate chest, as they are dis- 
the top edge of the cam groove. It is 
en my that with a system of links, such as is here 
used, tilting might take place in a transverse direction, 
due to wear of the bearings and so forth, and so destroy 
the planar lielism of the mating surfaces. The 
spigots on the mould faces, seen in Fig. 1, must close 
evenly all round, or the rubber might be forced out 
in a fin at some points, or the curing bags damaged. 
Further, as the press is designed to take steam chests 
and moulds of different sizes, it is possible that the 
depth of these parts might not agree precisely when 
a change-over is made from one set to another. 
To meet both these contingencies, the distance 
between the centres of the side links is made capable 
of adjustment by the device seen at the top of the links 
in Fig. 3. This consists of an eccentric bush having 
a notched flange, which is prevented from turning by 
a stud engaging with the notches. Referring to Fig. 1, 
it will be noticed that the casting carrying the top 
steam chest is made with a facing s, which forms a 
stop for the bottom of the operating cylinder A. In 
setting up the press initially, a packing piece } in. thick, 
is inserted at this point on each of the facings, there 
being one on each side of the piston rod. A closing 
pressure of 400 Ib. per square inch is put on the piston, 
that is, a total load of 22,400 Ib. on the pins o and p. 
The adjusting bushes are then turned in the direction 
of the arrow in Fig. 3, to a position as tight as the 
spanner provided will move them. They are then 
locked. The press is now ready for operation and, 
when the packing pieces have been removed, subse- 
quent closure of the faces s, will result in both side 
links bei in. a similar condition of tension, viz., 
subject to a load of 125 tons each, before the curing 
bags are inflated, with a press for 8-in. lorry tyres. 

The construction of the several main bearings of the 

toggle oo is best seen by reference to the view given 
page 468. The journals of the side links are 
mie bs, but are integral with the base casting at 
ae bottom and with the toggle link at the top, 
all the parts being of cast steel and of adequate 
strength for the loading conditions imposed. The 
bearing surfaces for the toggle link on the top casting 
are of bronze. There are two such surfaces on each 
side, viz., four in all, so that the holding-down pressure 
of the toggle link is distributed over the full width of 
the chests. From this view it would at first sight 
appear that this pressure is negatived by the pivoting 
of the top casting on the shaft n, but while this shaft 
is a driving fit in the toggle link, it is a loose running fit 
in the bushes of the top casting. This gives the 
necessary relative freedom of movement between the 
two and enables the toggle action to hold all the chests 
firmly together. When opening the press, the tension 
on the toggle link exerts an upward pull on the shaft n 
and relieves the downward pressure on the bearing 
surfaces of the top casting. 

The construction of the cylinder can be followed 
from Fig. 1. The body is detachable from the lower 
part which carries the trunnions p, on which the 
eylinder oscillates relatively to the toggle link g. The 
parts are centred by two spigots, and the joint is made 
by a copper ring at the bottom and not at the upper 
flange. It is possible with this arrangement to remove 
the cylinder, should it be desired to adjust the pistno 
packing, while vulcanising is proceeding since the toggle 
link ensures the press remaining closed. The pressure 
supply pipe to the under, or opening, side of the piston 
is welded to the piston which, with its rod, is a single 
casting. All the parts are of steel. The piston rod 
gland is formed on one side with a bracket which, 
in the horizontal position the cylinder has assumed 
in Fig. 3, prevents undue lateral ure in the ram 
packings. These packings are of the U-leather type, 
but at the bottom of t ees there is a follow-up ring 
carried on rustless helical springs, so that the gland is 
water-tight even when the pressure in the cylinder is | o 
relieved, as is the case when the press has been closed, 
the toggle link taking up the duty. The steam circu- 
lation to the chests is effected through swivelling pipes | a 
arranged as shown in Fig. 3. There are two of these 
pi to each chest, viz., an inlet and an outlet. The 

t pipes are connected to a header on the back 
bracket, and are attached to the chests by short 
oscillating arms which are so curved that the three 
swivelling joints in each lie in the same vertical 
plane, an arrangement which prevents disturbance to 
the bearing faces. The outlet pipes are ied on 
oscillating arms attached to the back bracket, part of 





the bottom of which forms a receiver. When the press 
is in the vulcanising position, all the steam inlet pipes 
slope downwards from the header to the chests, while 
the outlet pipes slope downwards to the receiver in any 
position of the chests. There is, therefore, always 
com drainage of condensate from the system, its 
control being dealt with later. The position of the 
bosses for the pipes is kept the same for all sizes of 
chests, so that the necessary change-over can be rapidly 
made. 

The internal mechanism of the chests, as shown in 
Fig. 1, now calls for consideration, Fig. 5, page 468, in 
which the moulds are shown closing on two raw tyres, 
being also referred to. The contour of the raw tyres 
differs from that of the moulds, and the external surface 
is smooth. This surface is to be moulded, during 
vulcanising, with the cofrugations on the tread, 
some types of which are seen in the finished tyres, 
visible in Figs. 6 to 8. The bead cores are always of 
steel strands and are inextensible, and the two edges are 
kept the requisite distance apart by the solid portion of 
the euring bag, which is otherwise expanded by air to 
force the tyre against the walls of the mould. The inner 
walls or bead rings are tapered on their meeting edges, 
so that as the moulds are brought together, the beads 
shall be forced into their correct position and consoli- 
dated before vulcanising as regards the fabric between 
the wires and the bead ring. It is during this rimming 
process that the 1 movement of the moulds is 
so valuable, Incidentally, the closing or rimming pro- 
cess is done simultaneously on both the lower and upper 
tyres and as, during closing, the middle chest moves 
downwards at the same time as the top chest, it follows 
that the latter must descend exactly twice as fast as 
the former, a condition which is provided for by the 
correct propertianins of the links and cam grooves. 

The rings forming the inner wall of the mould 
move integrally with the other parts of the mould 
during the closing operation, but in order to effect 
de-rimming when the moulds are fully open independent 
movement has to be imparted to them. This is necessary 
on account of the tendency of the tyre to remain in the 
mould. The press has ample opening power, but the 
finished tyres may have to be “started.” The four 
bead rings are each, therefore, provided with a central 
air-operated cylinder, which separates the rings from 
the other parts of the mould and thereby detaches the 
tyre, so that it can be readily lifted out. The construc- 
tion of these cylinders will be clear from Fig. 1. The 
top and bottom cylinders ¢, t, are provided with plain 
rams to which the bead rings are bolted. Twisting 
of the rams during traverse is prevented by a guide 
rod attached to the cyinder end. The operating air 
is admitted through a central rod, which is formed 
with a collar at the end. A helical spring, in com- 
pression, between this collar and the end of the ram 
keeps the bead ring pressed tightly in the mould as 
long as no pressure air is admitted, but when the 
air is turned on to displace the tyre, it overcomes the 

pring resistance and moves the bead ring as required. 
The lead of the air supply pipes to the cylinders will be 
clear from the illustration. 

The cylinder u for the intermediate steam chest has 
two bead rings moving in opposite directions, so that 
two rams are necessary. The upper of these is external 
to the cylinder, while the lower one is internal. A spring 
return arrangement is provided for the lower bead ring, 
but none is required for the upper, as these return 
by gravity. The air supply pipe to the cylinder wu is 
carried inside the intermediate steam chest and emerg- 
ing on its lower face is then led to a port drilled in the 
thickness of the wall. The lower ram is grooved in 
way of the port opening, so that the air passes to the 
cylinder clearance space. A port cut in the cylinder 
end admits the air to the inside of the external ram and 
thus, when pressure is admitted, both rams move out- 
wards and disengage their respective bead rings from 
the moulds. The actuating gear is a self-contained 
and independent of the bead singe, 99 t any change 
in the size of the tyre only involves he bolting up of 
the new bead rings to the rams, &c. Any changes due 
to expansion or errors in alignment are provided for. 
The air connection to the curing bag is shown in the 
bottom mould of Fig. 1. Following the usual practice 
of tyre manufacture by vertical autoclave curing, this 
connection is by means of a winged nut, the supply 
pipe being coiled to allow for possible movement 
of the bead ring. This arrangement involves hand 

tion, but an alternative design fitted to some 


the presses and shown in Fig. 5, makes an 
qutonnatis connection. The curing is made with 
“ banjo” piece v, having machined faces and pro- 


vided with a hole which engages with a locating pin on 
the lower bead ring. the upper and lower 
bead rings are provided with self-sealing rubber joints 
w, which, when the mould is closed, make contact with 
the faces of the banjo. The air supply pipe = is cou 

to the lower joint. by a conical fitting, and it be 
clear that when the mould is closed, there is direct 
connection between it and the curing bag. 

(To be continued.) 





LABOUR N OTES. 


A DELEGATE conference of the Amalgamated Engin- 
eering Union met at Manchester on two days last week, 
to formulate a programme for members employed in 
Government establishments. At the close of the 
second day’s meeting, Mr. J. C. Little, the president 
of the Amalgamated Engineering Union, stated that 
it had been decided to form a national advisory council 
to formulate proposals for the employees in Admiralty 
dockyards, Air Ministry and War Office establishments, 
the Post Office and the Office of Works, on matters 
relating to wages and working conditions. A co- 
ordinating committee will also be set up, whose function 
it will be to form the necessary link Demon the oe 
national advisory council and the existing socket 
workers’ advisory council. The executive council of 
the union was instructed by the conference to ask the 
district organisations to forward their proposals for 
submission to the new advisory council. Among the 
matters which this body will have to take into con- 
sideration is the suggested application for a flat rate 
increase of 8s, a week for all engineering employees in 
Government establishments. 


Speaking at the annual meeting of the Chemical 
Workers’ Union in London, on Sunday last, Mr. Dick 
Beech, president of the organisation, suggested that 
if they were approached by the Government with 
regard to the arms programme they should insist on the 
following points : All profits from armaments to be paid 
into the national Exchequer ; trade-union hours, rates 
of wages, and conditions throughout the armament 
industry ; and representative works committees to be 
elected in every factory with power to see that condi- 
tions were observed. 


The West Yorkshire and South Yorkshire Coalowners’ 
Associations and the Yorkshire Mineworkers’ Associa- 
tion have agreed on the principle of holidays with pay. 
A sub-committee has been called for to-day (Friday), 
at Sheffield, to work out the details of a scheme, which 
will affect more than 150,000 miners. It is hoped that 
a modified scheme will be put into operation almost 
immediately. pA IR ck 

The Ministry of Labour Gazette states that among 
persons between the ages of 16 and 64 insured under the 
general scheme of unemployment insurance (including 
the special schemes for the banking and insurance in- 
dustries), the percentage unemployed in Great Britain 
and Northern Ireland at March 14 was 12-9, as com- 
pared with 13-2 at February 14. Among persons 
within the agricultural scheme, the percentages were 
6-4 at March 14 and 8-4 at February 14. For the 
two schemes combined, the percentage for March was 
12-6 as compared with 13-0 for February 14. On a 
comparable basis, there was an increase at March 14 
as compared with March 15, 1937, of about 1-7 in the 
percentage unemployed among persons within the 
general scheme and of about 1-4 among the persons 
within the agricultural scheme. For the two schemes 
combined, the percentage rose by about 1-6 between 
these two dates. vil ty 3 

At March 14, there were 1,350,121 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation. This was 54,791 less than 
at February 14. On a comparable basis there was an 
increase of about 24,000, as compared with March 15, 
1937. There were registered as unemplo in Great 
Britain, 331,247 persons who were on short time or 
otherwise temporarily suspended from work. This was 
3,837 less than at February 14. On a comparable basis 
there was an increase of about 174,000, as compared 
with March 15, 1937. Of persons who normally seek 

a livelihood by means of jobs of short duration, there 
were on the registers in Great Britain, 67,613. This 
was 2,812 less than at February 14. On a comparable 
basis, there was an increase of about 4,000, as com- 
pared with March 15, 1937. 





The total of 1,748,981 on the registers at March 14 
included 994,659 persons with claims admitted for 
insurance benefit, 549,315 persons with applications 
authorised for unemployment allowances, 48,802 per- 
sons with applications for benefit or allowances under 
consideration, and 156,205 other persons, of whom 
33,863 were under 16 years of age. 





In the industries for which statistics are rly 
compiled by the Ministry of Labour, the changes in rates 
of wages reported to have come into operation in March, 
resulted in an increase of about 24,0001. in the weekly 
full-time wages of 440,000 workpeople, and in a decrease 
of 1001. in those of 2, — workpeople. The principal 
groups of workpeople whose wages were increased were 
coal miners in Northumberland, Yorkshire, Tetonger. 
shire, Nottinghamshire, Derbyshire, Cannock Chase, 
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Warwickshire, and Scotland. The decreases affected 
mainly coal miners in Somerset, and iron puddlers and 
milimen in the West of Scotland. The changes so far 
reported in the three completed months of 1938 are 
estimated to have resulted in a net increase of about 
217,2501. per week in the full-time wages of about 
2,150,000 work people, and in a net decrease of 2501. in 
those of about 4,000 workpeople. 


The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
March, was 79. In addition, 19 disputes which began 
before March, were still in progress at the beginning 
of that month. The number of workpeople involved 
in these 98 disputes, including workpeople thrown out 
of work at the establishments where the disputes 
occurred, was about 30,000, and the aggregate duration 
f the disputes in March is estimated at about 113,900 
working Tove. 


Problems that arise when authority is divided be- 
tween a central government and numerous local bodies 
are discussed in the April Monthly Letter of the Royal 
Bank of Canada. Some of the Dominion’s own diffi 
culties, notably those from measures based on Inter 
national Labour Conventions, have recently been be- 
fore the Judicial Committee of the Privy Council. Steps 
taken by the Government to train single unemployed 
persons, for farm work, forestry and mining, with 
maintenance grants, are explained in detail, and it is 
mentioned that sanction is being sought for an amend- 
ment of the British North America Act which would 
enable the Dominion Parliament to pass legislation for 
a system of unemployment insurance. Pensions are 
tlready payable to any British subject of 70 and up- 
wards whose income does not exceed 365 dols. per 
annum. The maximum payable is 240 dols., three- 
fourths of which is paid by the Federal Government and 
the balance by the Provincial Government. Of Canada’s 
ten million population, 171,401 persons are in receipt 
of the allowance. 


In the annual report of the Dominion Department of 
Labour, for the fiscal year 1936-37, figures are given 
which show an appreciable improvement in employ- 
ment in Canada during the year. The index of indus- 
trial employment (based on the average employment 
for the calendar year 1926 as 100) rose from 98-9 in 
March, 1936, to 102-8 in March, 1937, and the percent- 
age of unemployment among trade unionists fell from 
14-5 in March, 1936, to 12-9 in March, 1937. Wages 
during 1936-37 continued their upward movement of 
the previous year, the increases being greatest in 
logging and saw milling, 9 per cent., and in automobile 
manufacturing, 8 per cent. Increases were slight in 
the building, metal and printing trades, and averaged 
only 2 per cent. in the factory trades. 


Wage rates were unchanged on steam railways and 
in coal mining until early in 1937, when revisions of 
agreements between employers and workers provided 
for increases. The cost of living showed a slight rise, 
the index number, based on price changes with 1913 as 
100, being 129 for March, 1937, as compared with 126 for 
March, 1936. Strikes and lock-outs were more 
numerous in 1036 than in 1935, and involved a slightly 
greater number of workers, but somewhat less loss of 
time. During the calendar year 1936, there were 156 
disputes, involving 34,812 workers in a loss of 276,997 
working days. 


The March issue of The Swedish Economic Review, 
which is compiled by the Swedish Board of Trade and 
published by the Swedish Foreign Office, states that 
during the past quarter the average volume of employ- 
ment in the ore-mining and metals industries went 
down, and all the groups associated with them also 
recorded a decline. Nevertheless, it is pointed out, 
employment as a whole was more satisfactory, and the 
group continued to rank first among the principal 
groups. The ore mines maintained their position well, 
although the volume of exports was somewhat smaller 
than in the immediately preceding quarter. Employ- 
ment at the ironworks continued to be good, though 
sows slackened down somewhat and there was a 
alling-off in orders. In various quarters a scarcity 
of water hampered production. There is, it is added, 
& lack of skilled workers at a number of enterprises 
engaged in the manufacture of iron and steel products 
and at some engineering works, and overtime has been 
worked to a certain extent. There were, however, also 
cases of sree being paid off. The export condi- 
tions prevailing in the engineering industries continued 
to be favourable 


An Albanian Act concerning roads has been published 
in the official journal, Fletorja Zystare. In Albania 
roads are divided into two classes, namely, national and 


} 


municipal. All male inhabitants of the country, whether 
Albanians or aliens, between the ages of 18 and 58, are 
required to work on the national roads in person for 
ten consecutive days in every year. Any man who 
does not wish to give personal service is required to pay a 
tax of six gold frances a year; this sum will be used ex- 
clusively for road work. The compulsory labour may 
not be done by a substitute. Owners of vehicles or 
draught animals, who do not wish to pay the road tax, 
must contribute to the work as follows: Three days’ 
work a year if they bring a cart with them, and five 
days’ work a year if they bring a draught animal. The 
following are exempt from compulsory labour: Alban- 
ians who are making a temporary visit to Albania, 
which nust not exceed three months; aliens making 
a temporary visit not exceeding six months ; invalids, 
soldiers, students, prisonets, active members of the 
clergy, and members of diplomatic and consular staffs 
who are of alien nationality. 


The weekly organ of the International Labour Office 
at Geneva states that the Norwegian Minister of Social 
Affairs has laid before the Cabinet a Bill to amend 
certain provisions of the compulsory sickness insurance 
legislation. The principal change proposed is intended 
to facilitate the conclusion of collective contracts be- 
tween the sickness funds and the doctors. Under the 
existing legislation each sickness fund and each doctor 
is free to accept or reject the collective contracts drawn 
up by their respective organisations. Where the fund 
has concluded no medical contract, its obligation to 
provide medical aid in kind is replaced by the duty of 
refunding the medical expenses of insured persons 
according to a fixed scale. The Bill proposes to make 
the contracts concluded by an association of funds 
binding on all the sickness funds affiliated thereto. It 
would also give the National Insurance Office power to 
declare collective contracts concluded by the associa- 
tions concerned binding even on funds not affiliated 
to them. 


The other provisions of the Bill are aimed partly at 
rationalising and centralising supervision of the books 
and finances of the sickness funds,‘and partly at making 
the method of fixing contribution rates less rigid. 
Existing legislation provides that these rates must be 
fixed in such a way that the contribution imposed on 
each wage class corresponds to the expenditure within 
that class. As the working of these provisions has 
entailed certain inequalities, the Bill proposes to enlarge 
the powers of the National Insurance Office in regard 
to the fixing of contributions, so as to enable it to over- 
come these inequalities as far as possible. 


In the course of a speech at a general meeting of the 
Riga Chamber of Handicrafts, Mr. Ehkis, the Latvian 
Minister of Finance, said that the budget for 1938-39 





made provision for the payment of 1,000,000 iats to 
a pension fund for aged workers. The Government, he 


|} went on to say, had for some time been considering 


measures for the protection of workers in their old age. 
It considered, however, that this object should be 
achieved by stages, and the establishment of an old-age 
pensions fund was the first of these. This fund was 
to be further supported by means of an allocation from 
the State subsidies paid annually to the sickness funds. 
When the balance of the fund permitted of the intro- 
duction of a system of old-age pensions, the Govern- 
ment would be prepared to find the other resources 
necessary to ensure its working. According to a state- 
ment by the Minister of Public Economy, the budget 
for 1938-39 provides for subsidies to the sickness funds 
to the amount of 3,000,000 lats, a quarter of which will 
be paid into the fund for old-age pensions. 


Addressing the Diet recently, the Polish Minister of 
Social Welfare said that, according to figures compiled 
by the Institute of Social Questions, 545,000 young 
persons reach employment age every year, while there 
were only 245,000 posts available for them. Thus, he 
said, every year there is a deficit of about 300,000 new 
posts. As regards urban youth, only one-third of the 
young persons between fifteen years and seventeen 
years of age, less than two-thirds of those between 
18 and 20, and three-fourths of those between 21 and 
32, were in paid employment. The question of the 
employment of young persons was, in his opinion, of 
immense importance, and the problem should be taken 
in hand, he declared, even before the general question 
of urban and rural unemployment was considered. 








INstTITUTION OF ELecrricaL Encrxgeers.—The summer 
meeting of the Institution of Electrical Engineers will 
this year be held in Birmingham and district from 
Monday, July 4, to Friday, July 8. Visits to power 





stations and works in the vicinity are being arranged. 





ARMY TRANSPORT ORGANISATION. 


One of the major problems of the Great War was the 
supply and maintenance of transport, and with the 
very wide extension of army mechanisation since that 
time, it is almost impossible to over-estimate the 
importance of ensuring that adequate equipment shall 
be available at the outbreak of war, with ample reserves 
of both vehicles and spares to make up the very heavy 
wastage which will be inevitable. The satisfactory 
manner in which this problem is being handled by the 
authorities concerned may be illustrated by reference 
to a typical army mechanisation and transport depot 
in the Midlands. This depot may be regarded as one 
of the central establishments from which the local 
depots in military centres are supplied. It is run by 
the Royal Army Ordnance Corps, and is responsible for 
the purchase, supply and maintenance of first-line 
transport vehicles and fighting vehicles from the trade. 
Apart from these primary functions, it is responsible 
for the inspection, testing, marking, equipping and 
issue to units at home and abroad, the holding and 
maintenance of special stocks of vehicles for war 
requirements, and the purchase, holding and issue of 
spare parts and motor transport stores for the repair 
and maintenance of these vehicles, and for the actual 
repair of a certain percentage of such vehicles. 

One of the most difficult problems with which the 
authorities have had to deal is that of the system of 
maintenance for the vehicles, The number and type 
of spare parts which should be kept in stock, for 
example, is obviously difficult of decision, as while 
redundant stocks are undesirable, and development in 
design must be in no way hampered, it is essential 
that the risk of vehicles being immobilised by the lack 
of some essential replacement should be avoided. The 
system of vehicle maintenance which is actually in 
use is naturally on a peaee basis, but is so organised 
that it can be immediately converted to a war basis if 
and when necessary. Briefly, in peace time, units are 
provided with light aid detachments, staffed by the 
Royal Army Ordnance Corps, who carry out ordinary 
minor repairs. More extensive repairs are carried out 
by the Corps in the workshops with which every 
military centre is equipped, and finally, heavy repairs, 
and repairs to the pool of engines and other assemblies, 
are carried out at one of the centres. In war time, the 
light aid detachments would function with the unit 
as in peace, divisional recovery sections or forward 
workshop sections would clean up the forward areas 
and repair or evacuate casualties, more extensive 
repairs in the forward area would be carried out by 
army field workshops, and complete overhauls and 
heavy repairs would be carried out by base depot 
workshops. All mobile workshops and light aid detach- 
ments sent out for training are completely equipped 
at one of the centres, and these centres also carry the 
war reserve of spare parts and motor transport stores, 
every detail being worked out ready to start up and 
equip the base depots and field parks in any part of 
the world where war may break out. 

Some idea of the size of the centres may be gained 
by the fact that the one referred to above carries 75,000 
different kinds of spare, and by the fact that one 
vehicle storage shed alone contains nine acres of 
vehicles. The centre is staffed by a mixture of civilian 
and military personnel, the former being all ex-service 
men. The objects of this mixture are to ensure that 
the military staff for the overseas base depots and 
field parks in war time are properly trained for the 
work they have to carry out, and that when the soldiers 
proceed overseas on mobilisation to form the base 
depots, and so on, sufficient civilian “ key ’ men will be 
left to carry out the work at the depot with the 
assistance of such additional raw labour as may be 
engaged. Every section of the depot is therefore 
organised with soldiers intermixed with civilians, 
working alongside one another. For example, if the 
head of a section is a civilian, the second man is a 
soldier, the third a civilian, and so on. The whole 
centre has been created in little more than two years, 
and is on the most modern lines in every detail. All 
the buildings are well lighted and well ventilated, and 
enable every employee, whether military or civilian, 
to work under the best conditions. Very careful con- 
sideration has also been given to the amenities for 
the employees. The organisation throughout has been 
built up in consultation with the leading commercial 
firms, particularly those in the motor trade, and there- 
fore compares favourably with that of any other factory 
in the country, while the method of keeping the stocks 
of spares'is probably one of the most efficient in the 
world 





sae 





REGISTRATION OF Motor VEHICLES IN GreaT BRITAIN. 
—A return issued by the Ministry of Transport, Metro- 
pole Buildings, Northumberland-avenue, London, WC.2. 
shows that the total number of new mechanically-pro- 
pelled road vehicles was 30,332 in February, 1938, 





compared with 33,446 in February, 1937. 
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“CAPETOWN CASTLE.” 


MESSRS. HARLAND AND WOLFF, LIMITED, BELFAST. 





THE UNION-CASTLE LINER 
“CAPETOWN CASTLE.”’ 

Tue mail and passenger motorship Capetown Castle: 
recently completed at the Belfast shipyard of Messrs. 
Harland and. Wolff, Limited, for Messrs. The Union- 
Castle Mail Steamship Company, Limited, has the 
distinction of being the largest vessel to be added to 
the British mercantile marine since the advent of the 
Queen Mary. At the time of her launch, which took 
place on September 23, 1937, the tonnage was given as 
approximately 26,500 tons gross, but this appears to 
have begn an under-estimate, and 27,000 tons is the 
tonnage now stated, in round figures. It will be seen, 
therefore, that the Capetown Castle is some 1,500 tons 
larger than the two earlier vessels, Stirling Castle and 
Athlone Castle, but in general appearance there is a 
strong resemblance to them, as is indicated by the 
accompanying illustration of the vessel undergoing 
trials. 


To the j of the vessel and her propelling 
machinery ¥ were included in the account of the 
launch, on 378 of the 144th volume of EncmNEER- 


Ixc, we are now able to add some further technical 
notes, with the impressions gathered during a 
detailed inspection of the machinery spaces, passenger 
accommodation and general equipment of the ship as 
she lay at Southampton, preparing for her maiden 
voyage which is to commence to-day, April 29. Her 
overall length is about 734 ft. 3 in., and the engi 
between perpendiculars 685 ft. 5 im., with a moulded 
breadth of 82 ft. There are four complete steel decks, 
above which are the promenade deck and boat deck, 
and the hull is subdivided by 11 watertight bulkheads 
extending to the upper deck. There are also orl p 
and lower orlop decks forward and aft of the ma- 
chinery space. Fresh water:and water ballast are 
carried in the double bottom, and oil fuel in the 
double bottom and in deep tanks arranged athwart- 
ship, forward of the auxiliary-machinery space. 
There are seven cargo holds, and cargo is also stowed 
in the *tweendecks spaces up to the underside of 
B deck. Certain of the holds and *tweendecks are 
insulated for the carriage of fruit. Stowage is also 
provided for chilled or frozen produce, and is cooled 
by a system of brine connected to refrigerating 
machinery of Messrs. J. and E. Hall’s manufacture. 
The main * machinery consists of two 10- 
cylinder -B. and W. double-acting two-cycle 
airless-injection internal-combustion engines, the piston 
diameter and stroke being, respectively, 660 mm. and 
1,500 mm. In this design the u and lower exhaust 
valves are of the piston type, uated in the cylinder 
heads and connected by to eccentrics on the main 
crankshaft, the work done on the exhaust pistons 


serving to augment the power exerted the 
main aia Uniflow scavenging is the 
scavenge air being admitted to the through a 
series of round the com cireum- 
ference of the liner, which are uncovered by the 
towards the end of its stroke. The flow of the 
ronal the cylinder is therefore a 

a uniform temperature gradient enabling a 
mean to be maintained. Sca is 


assisted, and the load on the scavenge blowers corre- 








spondingly reduced, by a “‘ tuned ” arrangement of the 
exhaust pipes. 

The Be heey covers and the ends of the main pistons 
are made of a special heat-resisting steel, the covers 
and cylinder jackets being cooled by a closed-circuit 
fresh-water circulation, and the pistons by oil, supplied 
through the annular space between the piston rod and 
the cast-iron sleeve in which it is enclosed. The 
return oil flow from the piston passes down a central 
hole in the rod. Salt water is circulated through the 
coolers for the oil and the fresh water. In addition to 
the exhaust piston-valve, there are in each cylinder 
cover two automatic fuel valves, a starting valve and 
a safety valve, the fuel valves arranged at opposite 
ends of a diameter, and so placed that the fuel spray 
does not impinge on the exhaust valve. The exhaust 
gases from the main are passed through two 
Clarkson thimble-tube boilers, constructed by Messrs. 
Harland and Wolff, Limited, and situated in the 
upper casing of the engine room, Steam requirements 
in port are provided by two oil-fired Cochran boilers 
arranged in compartments between the main and the 
auxiliary engine rooms. The main and auxiliary 
engine silencers are located in the funnel, which is also 
utilised to accommodate various tanks. 

The supply of scavenging air is provided by four 
590-b.p. electrically-driven. blowers, one of which is 
a standby unit. The pumps for circulating, bilge, 
ballast, fire, sanitary, fresh water, lubricating oil and 
other services are also driven by electric motors, as 
also are the fans and the three mancuvring-air com- 
pressors, the current being supplied by five Diesel- 
driven tor sets of the bull ers’ make, having an 
output of 700 kW each. For emergency duties there 
is a 50-kW generator, also dee by an oil engine, 
and a ba of 252 ampere-hours capacity at a five- 
hour rate. all the main tors should ‘fail, 
this battery would be automatically connected to the 
steering-gear and ee lighting circuits until the 
50-kW generator be started to take over the 
load. Among other items contributing to the demand 
for current are electric heaters throughout the ship, 
two electric passenger lifts, the lift from the engine 
room to the engineers’ quarters on the boat deck, 
a number of electric food hoists, the cargo and boat 
winches and other deck machinery, steering gear, and 
some 8,000 lights. The coking range in the crew's 
galley is also electric, but those in the passengers’ 

i are oil-fired. 

A general outline of the r accommodation 
was gue tiger Saliet tania, ent it will suffice here 
to recall that special suites, cabines de luxe, and single- 
berth and two-berth cabins are provided for 292 
first-class passengers, and two-berth and three-berth 
rooms for 499 cabin-class passengers. The arrange- 
ment of the accommodation is generally similar to 
that in the Stirling Castle. The number of cabins 
provided with private bathrooms is unusually large, 
and all the re cabins, in both classes, have hot 
and cold water supplied to the lavatory basins. The 

-louvre system of ventilation is fitted through- 
out. The first-class dining saloon, on B deck, extends 
to the full beam of the ship, as also does the cabin- 
class saloon, on the same deck, which can seat 
430 persons at tables suitable for parties ranging from 


four to twelve. Separate smal] saloons are provided 
for children. The other first-class public rooms are 
on E deck, and include a large lounge, in which is a 
concert platform; a card room, in a balcony at the 
after end of the lounge; a drawing room, on the 
starboard side, furnished in an attractive style officially 
designated ‘“‘ modified 18th Century” ; and on the port 
side, a long gallery, in which are cases containing the 
library books, leading to a smoke-room from which 
doors open on to a verandah overlooking the sports 
deck. There is also a- children’s playroom, which is 
now a standard feature in passenger liners. The 
swimming pool for first-class passengers is unusually 
large, and adjoining it is a fully-equipped gymnasium. 
The cabin-class lounge is situated on the promenade 
deck, and aft of it is a verandah overlooking the 
cabin-class swimming pool. On the bridge deck there 
is a large smoke-room, a children’s playroom, and 
a writing-room and library. The quiet tones adopted 
in the decoration, and the restful though fully adequate 
concealed lighting are particularly commendal le 
features; in both classes of accommodation we were 
pleased to note a refreshing absence of the bizarre 
effects which, in some recent ships, have been rather 
unduly noticeable. 

The navigating and general equipment of the vessel 
follows on similar lines to that of the Stirling Castle and 
the Athlone Castle. The Lux-Rich system of fire 
detection is fitted in all the cargo spaces, and the 
passenger accommodation is protected against fire by 
a complete installation of sprinklers. The lifeboats 
comprise thirteen 30-ft. and two 26-ft. boats fitted 
with hand propelling gear, and a 30-ft. motorboat, 
all carried under gravity davits of the Barclay type. 
The Marconi wireless apparatus includes a 2-kW 
transmitter for long and medium wavelengths, a 
1}-kW short-wave transmitter, and a }-kW quenched- 
spark emergency set. A wireless direction finder 
is also fitted. As is now customary in large long- 
voyage ships, the Capetown Castle is provided with a 
laundry, the equipment of which includes two washing 
machines, a hydro-extractor and a large ironing 
machine, capable of handling some 5.000 pieces of 
ship’s linen daily, in addition to the passengers’ laundry 
work. 





== 


THE LATE DR. R. T. MOORE. 


WE note with regret the death of Dr. Robert Thomas 
Moore, which occurred at his home in Glasgow on 
March 28. Dr, Moore, who was for many years in 
practice in Glasgow as a consulting civil and mining 
engineer, was born on February 10, 1860. He received 
his general education at the High School and at Park 
School, Glasgow, and in 1875, at the early age of 15, 
began his studies in engineering at the University 
of Glasgow. In 1876, he commenced his practical 
training under Messrs. Simpson and Wilson, Glasgow, 
and in 1880 secured the B.Sc. degree in engineering at 
the University. Subsequently, he received the D.Se. 
degree. Soon after graduating he entered Allan Shaw 
Colliery,, Hamilton, for practical training in mining 
and colliery engineering, and three years later became 
certificated manager of the undertaking. In this same 
year (1883) Mr. Moore opened a consulting practice 
in Glasgow, and during the years which followed was 
engaged as engineer in a number of mining installa- 
tions, including the Lochere, Benarty, Carronrigg, 
Shieldmains, Dalkeith and other collieries, the Dud- 
dingstone shale mines and oil works, and the Newfarm 
mines. He was also responsible for works of reorgani- 
sation at the Sundrum and Pennyvenie collieries, the 
Laight ironstone pits, and the Wanlockhead lead mines. 
He was frequently consulted upon, and rendered reports 
regarding, various mining properties both at home and 
abroad. 

Latterly, Dr. Moore was also actively engaged in 
the management of collieries, and at the time of his 
death was chairman of Messrs. Niddrie and Benhar Coal 
Company, Limited, Messrs. Edinburgh Collieries, 
Limited, and Messrs, William Dixon, Limited. He was, 
moreover, a director of Messrs. Bairds and Dalmelling- 
ton, Limited; Messrs. James Dunlop and Company. 
Limited ; Messrs. Bent Colliery Company, Limited ; 
and Messrs. Clyde Valley Electrical Power Company. 
He became a member of the Mining Institute of Scot- 
land in 1880, and served as President from 1904 to 
1909. He was also for many years a member of the 
Institution of Mining Engineers, and was made Presi- 
dent in the session 1908-09. Dr. Moore became a 
member of the Institution of Engineers and Ship- 
builders in Scotland in January, 1891, and was Presi- 
dent of this (Institution during the year 1913-14, 
subsequently being made an honorary member. He was 
also a member of the Institution of Mining and Metal- 
lurgy, and was elected a member of the Institution 
of Civil Engineers on March 9, 1915. Dr. Moore was 
at one time Dean of Guild of Glasgow, and also served 











for many years as a Governor of the Royal Technica! 
College, Glasgow. 
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CONSTRUCTED BY MESSRS. GLENFIELD AND KENNEDY, 
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56-FT. BORING BAR. 
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Fic. 9. Povurmma ARRANGEMENTS IN Founpry. 


MANAGEMENT APPOINTMENTS. BoaRD.—A prospectus 
explaining the constitution and object of the Manage- 
ment Appointments Board has been issued by the Con- 
federation of Management Associations, 52, Grosvenor- 
gardens, London, 8.W.1, The Board is intended .as a 


central organisation to which industry can apply for 
general, works and sales managers, as well as engineers and 
technologists of all kinds. It is based on the member- 
ship of professional institutions devoted to technical 
proficiency. 





LIMITED, ENGINEERS, KILMARNOCK. 





A 56-FT. BORING BAR. 


THE unusual piece of work illustrated in Figs. 1 to 4, 
on the opposite page, is a large boring bar recently con- 
structed of Meehanité cast iron by Messrs. Glenfield 
and Kennedy, Limited, Kilmarnock, for Messrs. William 
Beardmore and Company, Limited, Glasgow. This 
bar is 56 ft. long and weighs, finished, 40} tons. It is 
3 ft. in diameter, and the slide carries five cutting 
tools, operated by a mild-steel lead screw 3 in. in 
diameter and 58 ft. 8 in. in overall length. The bar 
is shown in Fig. 7, above, being finished in 
the shops prior to dispatch. It was made up of 
two lengths of 25 ft. and 31 ft., respectively, the 
castings being registered together and joined by 
recessed bolts of high-tensile steel. Unequal lengths 
were intentionally chosen in order to avoid a joint at 
the section of greatest bending moment. The bar is 
stiffened internally by a diametrical rib 3 in. thick 
running from end to end. This was designed, for 
foundry purposes, with 12-in. by 6-in. apertures at 
3-ft. centres, as shown in Fig:. 1 and 4. 

The two castings weighed, respectively, 25 tons and 
20 tons, the loam moulds being prepared by horizontal 
sweeping combined with horizontal strickling. Each 
mould was built up of bricks to within 1 in. of the 

rofile board, and was then brought to shape by a wet 
oam coating. The joint was strickled off by means 
of a straight edge recessed in the middle to a depth of 
half the spindle diameter, so that it rested on the spindle 
and on the edges of the casing simultaneously. Both 
top and bottom halves were made the same, except 
that the former provided for the tool-slide and screw 
recess. This was formed by a wooden frame packed 
with bricks and loam, and reinforced with gratings 
keyed to the outside of the mould. 

The bottom half of the mould was used for making 
the core, as shown in Figs. 5 and 6. The core iron, 
shown in Fig. 8, annexed, consisted of two 64-in. 
diameter perforated steel tubes carrying a number of 
cast-iron grids with dabbers or prods encircling both 
bars, and having cross-bars to pass through the 12-in. 
by 6-in, holes in the centre rib. The tubes were not 
carried to the bottom ends of the castings, owing to 
the increased thickness of metal at these points, but 
were coupled by steel links so shaped that they could 
pass through the small diameter opening at this end. 
The core bar was next placed in the bottom half of 
the mould, which had been prepared as a core box, the 
requisite diameter having been obtained with new 
sweeping tackle conforming to the core dimensions 
and the interior of the mould being packed up with 
damp sand, after which the middle rib had been placed 
in position. 

With the core bar in position the core was packed 
up as shown in Fig. 5. It was built of soft loam 
bricks, a layer of ashes being connected to the perfora- 
tions in the tubes by straw rope, to permit of the 
escape of air and gas when pouring. The top half of 
the core was shaped by stricklers running on straight 
edges, as shown in Fig. 5. On completion, the bottom 
half of the mould and core were placed in the store 
and dried sufficiently to enable the core to be lifted 
out. . The core was then dried off appevesely and the 
layer of sand removed from the mould, which was also 
dried off. Fig. 6 shows the finished core in the bottom 
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half of the mould, the core being supported at intervals 
by mild-steel chaplets. The bars were cast vertically, 
this part of the job being illustrated by Fig. 9. 

teference to the drawings; Figs. 1 and 2, will show 
a number of recesses at the bottom of each casting, for 
the connecting bolts. These had to be cored out in 
the moulds, and in order to avoid risk of damage to 
these eores if the castings had been poured from a 
height of 36 ft., it was decided to pour first through a 
single gate on the centre line of the rib, until sufficient 
metal entered to cover and protect these cores. 
Subsequently, pouring was continued through nine 
gates spaced round the mould. Fig. 9 shows the 
pouring basin connected with the nine gates, and also 
the auxiliary runner trough for the single central gate 
referred to. casting was poured in 125 
seconds, the mould being left undisturbed for a week 
to allow for cooling off and thorough i 


The two parts of the bar were finished to within |. 


| in., and were then weathered for over a month. 
‘Temporary saddles were then fitted to the groove and 
turned up in place, and these were used to help support 
the bar sections during finish turning and the finishing 
of the registered end. The sections were then trans- 
terred to a planer and the slot was finished to size, 
the next operation being the drilling and reaming of 
the bolt holes at the meeting ends, this being done with 
the aid of jigs. 

The lead screw was made in two lengths with a 6-in. 
section joining them. The thread is }-in. pitch Acme. 
The short central section was first prepared and fitted 
and keyed between the two halves. One half was 
then removed and the thread cut on the other to 
conform the central section. The latter was 
then removed and fitted to the other half, on which 
the thread was cut in turn. When all three were 
reassembled, the thread was perfect and continuous. 
The screw is fitted with gunmetal bearings at each end, 
and is also carried at intervals, in supports which do 
not interfere with the passage of the tool slide. 

The bar was shipped to Dalmuir on a 60-ft. bogie 
wagon supported in a timber cradle. 


with 








TENDERS. 


We have received from the Department of Overseas 
rrade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given 

Centrifugal Pumps, two, electrically -driven, and sewage- 
screening plant. City of Cape Town, Electricity Depart- 
mont; June 15. (T.Y. 20,781/38.) 

Weighing Machinery, &c., comprising platform weigh- 
ing machines, counter scales, steel bands, steel land 
chains, linen and metallic tapes, Béranger balances, and 
boxwood and folding scales. Assay Weights and Measures 
Department, Azhar Post Office, Cairo, Egypt; May 30. 
(T. 20,786/38.) 

Galvanised Ironwork for low-tension insulators, com- 
prising short, long, and swan-neck stems (including felt 
washers), straps, bolts and nuts. Auckland Electric 
Power Board, Queen -street, Auckland, C.1, New Zealand ; 
May 23. (T. 20,908/38.) 

Meters, five, automatic, rate-of-flow indicating, for 
the measurement of storm water, and two Venturi meters 
for sewage through two 24-in. diameter rising mains 
Cape Town City Council; June 1. (T. 20,954/38.) 

Multitubular Boilers, two, two feed pumps, steel 
stacks and fittings. Union Tender and Supplies Board, 
Pretoria; May 19. (T.Y.21,031/38.) 

Log Frame and Sawing Carriages for the Forestry 


Department. Union Tender and Supplies Board, 
Pretoria; May 19. (T.Y. 21,030/38.) 

Portable X-Ray Apparetua for field work. Union 
lender and Supplies Boarc, Pretoria; May 19. (T.Y. 


21,033 /38.) 


Hydro Extractora, two, 
and Supplies Board, Pretoria ; 


belt-driven. Union Tender 
May 26. (T.Y. 21,034/38.) 








Gas Meters, 150 pre-payment, and 1,512 ordinary- 
City Council, Johannesburg ; May 18. (T.Y. 21,042/38.) 

Locomotive Boilers, 32. North Western Railway, 
Lahore. India; May 30. (T.Y. 21,044/38.) 

Berrisa STranparp Sywnruetic-Restvn Movtpine 
MATERIALS The British Stan ‘arts Institution, 28, 


Victoria-street, London, 8.W.1, has published a specifica- 
tion, designated No. 771-1938, for phenol-formaldehyde 
or phenolic-type synthetic-resin moulding materials and 
mouldings. Several kinds of moulding materials, in 
general use, have been selected and these have been 
classified according to their properties into five types, 
namely Type G—general type; Type GX—improved 

neral type ; Type MS——medium shock-resistant type ; 

ype HS—high shock-resistant type; and Type H 
heat-resistant type. The properties of each type have 
been determined by tests made on test specimens pre- 
pared under standard conditions, and a valuable feature 
of the publication lies in the data, given in appendices, 
concerning the standard conditions for preparing the test 
specimens, The price of the specification, which is the 
first British standard specification of its kind for 


CONTRACTS. 


Messrs. Epcar ALLEN aND Company, LIMITED, 
Imperial Steel Works, Sheffield, 9, have just supplied 
another manganese-steel dredger tumbler, fitted with 
shaft and sleeves, to the order of a N.V. a 
schappelijke-Mynbou tschappij Billiton, Holland. 
This wei 14 tons 18 ewt.; the diameter over flanges 
is 8 ft. in., the width over flanges 4 ft., while the 
shaft is 7 ft. 6 in. long by 1 ft. 4} in. diameter. 

Messrs. Batrove, Beatty anp Company, Loarep, 
66, Queen-street, London, E.C.4, have secured a contract 
from the London Passenger Transport Board, 55, Broad- 
way, London, 8.W.1, for the reconstruction of Elephant 
and Castle Station on the Bakerloo Railway. The object 
is to lengthen the station platforms from 280 ft. to 377 ft., 
and to build new sidings 515 ft. in length under the 
Walworth-road. Two sidings, which now follow the line 
of the New Kent-road, will be aband ib the 
lengthened platform will cut partly across them. 
Messrs. Sraverxy Coat anp Iron Company, 
Loarep, near Chesterfield, have received a contract for 
approximately 9,000 tons of 48-in. cast-iron pi and 

ial castings in connection with the Derwent Valley 
a Board's pipe line from Derwent Dam to Bamford 
rs. 














BOOKS RECEIVED. 


Sébastien le Preatre de Vauban, 1633-1707. By Sm 
Reroratp Biomrretp. London: Methuen and Com- 
pany, Limited. [Price 15s. net.) 

Ameri¢an Association of State Highway Officials and The 
Highway Research Board. Joint Committee on Road- 
side Development. Roadside Development. Washing- 
ton: Highway Research Board, National Research 
Council. [Price 25 cents.] 

The Institution of Mechanical Engineers. 
Volume 137. November to December, 1937. 
Offices of the Institution. 

Engineering Law. By R. E. Larptaw and PRoFressor 
C. R. Youre. Toronto: The University of Toronto 
Press. London: Oxford University Press (Humphrey 
Milford). [Price 18s. net.] 

Mechanic's Workshop Handybook. A Practical Manual 
on Mechanical Manipulation. Embracing Information 
on Various Handicraft Processes, with Useful Notes 
and Miscellaneous Memoranda. By Pavut N. Has- 
Lueck. Tenth impression. London: The Technical 
Press Limited. [Price 3s. net.) 

The Efficient Boiler House. A Practical Manual for the 
Guidance of Boiler House Operators. By J.J. Smmons. 
Second edition revised. London: The Technical 
Press Limited. [Price 3s. net.] 

Lubricating Oil Tests and Their Significance. By J. E. 
SovurncomsBe. Fifth revised edition. London: Germ 
Lubricants Limited. [Price 3s. 6d.) 

How to Drive a Car. An Authoritative Treatise Dealing 
with the Safe Handling of a Motor Car Under All 
Conditions of Road Travel. By the Eprror or “‘ THE 
Motor.” Fifteenth edition. London: Temple Press 
Limited. [Price 2s. 6d. net.] 

Department of Overseas Trade. 
Economic and Commercial 
January, 1938. By H. A. Hopson. 
Stationery Office. [Price I+. net.] 

Waterworks for Urban and Rural Districts. Including the 
Supply for Isolated Dwellings. By H. C. ADAmMs. 
Third edition. London: Sir Isaac Pitman and Sons, 
Limited. [Price 15s. net.) 

The Principles of Rational Industrial Management. By 
J. J. Gmuxsrre. London: Sir Isaac Pitman and 
Sons, Limited. [Price 10s. 6d. net.) 

British Non-Ferrous Metals Research Association. Re- 

search Reports. Association Series No. 473. . Elastic 

Properties of Non-Ferrous Metals and Alloys : Collected 

Date. By Dr. J. McKeown and E. D. Warp. 

Landon : Offices of the Association. [Price 6e.] 

ir Ministry. Aeronautical Research Committee. Reports 

and Memoranda. No. 1793. Visibility of Light 

Signals with Special Reference to Aviation Lights. 

Review of Existing K . Prepared by Dr. W.S8. 

SttLes, assisted by M. G. Bennerr and H. N. Green. 

[Price 9s. net.] No. 1796. Some Aerodynamic Cha- 

racteristics of a 7 Wings Fitted with Flaps of 

Various Spans. y H. B. Invine, A. 8. Batson, J. H. 

Warsar and H. J. Gumaer. [Price 6s. net.] No. 

1797. Wind Tunnel Tests on the Effect of Extreme 

Slipstream on Single and Twin-Engined M 

with Split or Slotted Flaps. By Dr. J. H. Less, 

H. Davies and C. Canien. [Price 3s. 6d. net.]} 

| No. 1801. Nomenclature for Stability Coefficients. 

| Proposed by L. W. Bryant and 8. B. Gates. [Price 
ls. 3d. net.) No. 1802. A Rough Estimate of the 

Twist of A iro Blades in Flight. By D. M. Hresr. 

[Price ls. 3d. net.] No. 1804. The Profile Drag of 

Aerofoils at High Reynolds Numbers in the Compressed 


Proceedings. 
London : 


No. 696. Report on 
Conditions in Latvia. 
London : 





F 
| 





Air Tunnel. By Dr. R. Jones and D. H. Wri11aMs. 
[Price 2s. 6d. net.] No. 1805. Full Scale Water 
Resistance of the Si IIC in Steady Motion. By 
J. Hanson. [Price . net.) No. 1806. Further 


Measurements of the Full Scale Water Resistance of a 
IMF 8 in Motion. By J. Hanson. 
[Price 2s. net.] No. 1809. Torsional Oscillation of a 
Cantilever When the Stiffness is of Composite Origin. By 
Dr. W. J. Duncan and H. M. Lyon. [Price 2s. net.] 
No. 1810. Analysis of Routine Tests of Monoplanes 
in the Royal Aircraft Establishment Free Spinning 
Tunnel. By E. Fixx. [Price 2s. net.] London: 
H.M. Stationerv Office. 

Combustion, Flames and Explosions of Gases. By Drs. 
Bernarp Lewis and GUENTHER von Eu.se. London: 


PERSONAL. 


The recently-formed company, Messrs. ScortrisH 
Arrways, Liwrep, will operate the services hitherto 
conducted by the two principal air transport under- 
takings in Scotland, namely Messrs. Northern and 
Scottish Airways, Limited,and Messrs. Highland Airways. 
Limited. An affiliated company, Messrs. WesTERN IsiEs 
Arrways, Loren, has also been formed to take over 
the services hitherto operated by Messrs. Northern an: 
Scottish Airways, Limited, from Glasgow to the Wester 
Isles of Scotland and the Hebrides. 

Mr. Suorraipce Harpesty, partner of the late 
Dr. J. A. L. Waddell, informs us that he is continuing 
the engineering practice of the firm under the name of 
Messrs. Waddell and Hardesty, 142, Mainden-lane, New 
York City. 

On and after May 29, the terminal airport and opera- 
tional headquarters of Messrs. British Airways. 
Luutrep, Terminal House, Victoria, London, 8.W.1, will 
be np s Heston, = = mde the Com. 

y’s air liners, flying perso ground engineerin, 
vat will be transferred there from Croydon. 

Sir Matcoum CaMpseE tL, M.B.E., has joined the board 
of Messrs. Ford Motor Company, Limited, Dagenham. 
thus filling the vacancy created by the death of Sir John 
Davies. 

Sm Epwarp Horianp, who has been chairman of 
the Central Valuation Committee, New Public Offices. 
Parliament-street, London, 8.W.1, since 1929, has been 
compelled to resign for reasons of health. His place ix 
taken by Sm Howarp Button. Sir James Curtis, the 
vice-chairman, has also resigned and is succeeded by 
Mr. G. Trevetyan Lez. Mr. J. Bonp has been 
appointed treasurer. Both Sir Edward Holland and 
Sir James Curtis will continue to be members of the 
Executive Committee. 

A licence agreement has been completed between 
Messrs. WestTiaND ArrcrartT, Lmrep, Yeovil, and 
Messrs. Nationat Steet. Can Corporation, Lamitep, 
Hamilton, Ontario, Canada, whereby the latter compan, 
will manufacture Westland Lysander army-co-operation 
aircraft for the Canadian Government. 

Messrs. A. C. Wickman, Lowrep, Coventry, have 
opened a branch office at Birmingham, at Somerset 

ouse, Temple-street. Mr. M. E. Smith is the district 
manager. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday 


Welsh Coal Trade.—Very little business was again 
offering in the principal trades on the Welsh steam-coa! 
market during last week. Buyers generally were stil! 
loath to commit themselves very far ahead at current 
— as they regarded a relaxation in values as imminent. 

ey were, therefore, content to make purchases only in 
respect of their immediate pressing needs. There wa~ 
ample coal freely available to satisfy needs, but as 
contract orders, already in hand, still provided collieries 
with a ready outlet for a very substantial portion of their 
current productions, supplies were not unduly excessive 
and sellers were able to maintain prices. As a result 
prices showed little material variation. A few small 
orders were placed locally on contract account. These 
included the Algiers Electricity Undertaking for about 
7,000 tons, the Tunis Tramways for about 4,000 tons 
and Sfax buyers for 5,000 tons. Best quality large coals 
were again only sparingly available as most concerns 
were still well placed with orders for these kinds and the 
tone was fully steady. Inferior large kinds, however. 
were easily obtainable and were dull. The demand 
for the popular small and sized descriptions remains 
very disappointing and further new business is required 
Values are not quotably altered, however. Cokes con 
tinue to move off steadily at recent levels, but patent 
fuel and pitwood are slow. 

Iron and Steel Trade.—New business was very limited 
in the iron and steel and allied trades of South Wales 
and Monmouthshire last week. Producers are still 
relying on existing contract business to maintain opera 
tions at the works, but in some directions, notably in 
the tin-plate trade, new orders are urgently needed 








Tue InstrruTion or Crviut Enoingers.—tThe first 
award of the James Alfred Ewing Medal has been made 
by the Council of the Institution of Civil Engineers to 
Mr. Charles Samue! Franklin. The Medal was founded 
in 1936 in memory of Sir Alfred Ewing and is awarded 
to a person, whether a member of the Institution or not. 


for specially meritorious contributions to the science of 
engineering in the field of research. The Bayliss Priz 
has been awarded to Mr. Ronald idge, of Darlington. 


a student member of the Institution, m et of the 
associate-membership examination (Sections A and B), 
held in October, 1937. 


Tus Wor.tp Consumption or Tin.—Statisties pub- 
lished by the International Tin and Develop- 
ment , Manfield House, 378, Strand, London. 
W.C.2, show an ble decrease in the world tin 
consumption in January, 1938. The figure for that 
month was 13,800 tons, against 16,800 tons in December 
and 16,200 tons in January, 1937. This decrease is 
accounted for by reduced activity in consuming in- 
dustries ; the world production of tin-plate, for example, 
was 214,000 tons in January, 1938, compared with 
323,000 tons in January, 1937, while, in the motor-car 
industry, 333,000 vehicles were produced in January, 








aynthetic-resin materials, is 2s. 3d. post free 


Cambridge University Press. [Price 21s. net.] 





1938, against 506,000 in January, 1937. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN. COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—The state of the Cleveland 
pig branch of trade continues unsatisfactory and the pros- 
pect of material change for the better in the near future 
is not at all bright. 7 make is still suspended, but 
the light. intermittent output is in excess of meagre 
current demands and the continued growth of stocks 
at makers’ yards is disconcerting. The substantial 
quantities of foreign foundry iron stored at consumers’ 
works are not being reduced at the rate expected and 
until a considerable portion has passed into use appre- 
ciable expansion of demand for local brands cannot be 
looked for. Export trade is at a standstill and there 
seems little likelihood of recapturing lost overseas 
customers, many of whom have bought regularly in this 
market over a number of years, but who now to 
be well satisfied with supplies they are drawing from 
elsewhere. Conditions do, however, promise to prohibit 
extensive Continental compétition here. Buyers of 
Cleveland pig confidently look for price concessions 
when the period of price stabilisation expires at the 
end of June. Meanwhile. fixed remain at the 
level of No. 3 Cleveland quality at 109s. delivered within 
the Tees-side zone, less 5s. rebate to buyers who do not 
purchase iron from abroad. 


Hematite.—The situation in the East Coast hematite 
department is little changed. Business is almost confined 
to transactions between home firms, and sales are mostly 
to users at no great distance from the producing works. 
Local consumption is still heavy, but does not absorb 
output, and continued additions to stocks at the blast- 
furnaces may tempt producers to resort to further curtail- 
ment of make. in the Cleveland pig trade, overseas 
business has virtually ,» and there seems little 
prospect of any extensive ption of export sales. 
Quotations are given for hematite at stabili prices to 
the end of the year at the equivalent of No. I grade of 
iron at 133s. delivered to North of England areas, less 
5s. rebate to loyal customers, on which terms a consider- 
able number of contracts have to be carried out. 


Basic Iron.—Basic iron o%::put continues to be taken 
up by requirements of makes’ adjacent steelworks and 
the quotation of 100s. is nominal. 


Blast-Furnacemen’s Wages.—Under sliding scale ar- 
rangements, North of England blast-furnacemen’s wages 
are advanced from May 1, by 2} percent. This raises 
the district percentage from 45} to 49}. 


Blast-Furnace Coke.—Sellers are keen to book orders 
for Durham blast-furnace coke at fixed prices based on 
good average qualities at 36s. delivered to Tees-side 
works, but local users are extensively covered and are off 
the market. 


Manufactured Tron and Steel.—Demand for semi- 
finished iron and steel has eased considerably. Con- 
sumers of most commodities now have considerable 
stocks, largely of foreign material, and in some cases 
are disinclined to accept full deliveries as they fall due 
under_ running contracts. Certain special qualities of 
steel semies are still in request, but for ordinary pu 
re-rollers have more material on hand than they care 
to carry. So far as finished commodities are concerned, 
lant turning out sheets is far from fully employed and 
Seas and export orders are keenly sought, machinery 
engaged on production of light steel sections could deal 
with more work than is on hand, and in some depart- 
ments of iron foundries contracts are needed. Producers 
of heavy steel are, however, still running at capacity. 
Manufacturers have not yet overtaken arrears of delivery 
and rt continued good demand. Principal market 
quotations for home trade stand; Common iron bars, 
131. 5a. ; steel bars, 111. 188. ; soft steel billets, 71. Lle. 6d.; 
hard steel billets, 9/. 2s. 6d. ; steel ship rivets, 151. 2s. 6d. ; 
iron ship rivets, 171. 5s.; steel constructional rivets, 
161. 5s. ; steel boiler plates, 111, 188. ; steel ship, bridge 
and tank plates, 111. 88. ; steel 11l. Os. 6d. ; steel 
joists, 112. 0s. 6d. ; Tees, 127. 0s, 6d.; heavy sections of 
steel rails, 101. 15s. 6d.; fish plates, 141. 15s. 6d.; black 
sheets, No. 24 gauge, 151. 15s. ; and galvanised co: ated 
sheets, No. 24 gauge, 18/. 10s. For export black sheets 
are quoted, 14l., and galvanised sheets, 161. 15s. 


Scrap.—Iron and steel scrap is plentiful and slow of 
sale. For heavy cast iron no more than 72s. 6d, is now 
obtainable and light cast iron is on sale at 57s. 6d. 








‘Tae Wetiwortny Piston Rixc.—In the early stages 
of bedding-in a piston ring there is sometimes a certain 
amount of wear set up by high spots, either on the liner 
or, the ring, or both, due to temporary lack of lubrication 
or the gases blowing past the ring, and this is liable to 
cause roughness of the surface of the ring or bore.. .To 
overcome this effect, Messrs. Wellworthy Piston Rings, 
Limited, 89, Blackfriars-road, 8.E.1, have recently pro- 
duced what is known as a cell-faced ring, the manufac- 
turing process being such that certain of the softer 
elements, such as the iron itself, ther with the 
graphite, are dissolved out of the surface, leavi the 
phosphide network standing out from the main y of 
the material. When examined under the microscope, 
the surface has the appearance of a honeycomb, and in 
use, each of the aaall ockets carries oil, which cannot 
be displaced by gases blowing past the ring. As a result, 
constant and effective lubrication is ensured during the 
early stages of running in. While the rings are suitable 
for all types of engines, they are stated to be particularly 


valuable in aircraft engines, where the bedding-in of 
rings in steel or chromium-plated cylinders is a lengthy 
process. 


NOTES FROM SOUTH YORKSHIRE. 


SREFFIELD, Wednesday. 


Iron and Steel.—Advantage was taken of the holiday 
shut-down to)carry out. maintenance work. All the big 
firms are now operating to capacity. The decline in 
buying experienced at the beginning of the year has not 

isted ; if anything, ground lost about that period 
~ been regained. Industrialists have faith in the 
future, and consider another depression unlikely. Mr. A. 
J. Grant, ex-President of the Sheffield Chamber of 
Commerce, stated that as far as he could see, the demand 
was again reviving, and the increase in confidence 
brought about by recent political events would give 
another impetus to industry generally. Many people 
were pessimistic about the future when the rearmament 
= had eased off but he did not share those doubts. 

e thought it most unlikely that we would again experi- 
ence the depression which came upon us in the early 
"20s and '30s. Never had industry been so well organised, 
with its rigid control of prices and close collaboration 
-with the Tapeh Duties Advisory Committee. That 
orders are more numerous is reflected in the rising output 
at works producing raw and semi-finished materials. 
Business in both basic and acid billets is brisk, while 
there is a considerably improved call for steelmakin 
alloys. Structural steel is a progressive line, thoug 
supplies continue on the short side. Messrs. Edgar Allen 
and Company, Limited, report the receipt of several 
important orders. These include a large copper-refining 
furnace for an important chemical works in the Midlands, 
supplics of crushing machinery spares for South Africa, 
and a } cement kiln for South Africa. The firm has 
ws on the market a 15-in. by 15-in. single-roll coal 

aker for use on colliery screening plants to crush 
middlings or interstratified coal. This machine has a 
number of important constructional points and advant- 
ages. It can successfully used on ash, clinker, salt, 
bones, alum and, in fact, any other friable materials. 
It is particularly economical for small outputs, has low 
operating and maintenance costs, and a compact design. 

e crushing roll is built up of segments made from 
cast manganese steel mounted on to a cast-steel drum. 
This can easily be removed and renewed. Special 
attention has been paid to the breaker plate, so that 
the tendency of the material to choke is eliminated, and 
breaking is carried out in very effective manner. The 
machine has a capacity of from 10 tons to 15 tons per hour, 
with a feed size of up to 8-in. cube, reducing to approxi- 
mately 1} in. Messrs. Edgar Allen have also supplied a 
large stainless-steel ram to a British iron company for 
use in a pump to withstand a working water pressure of 
100 lb. per square inch. Sheffield Chamber of Commerce 
reports the receipt of more trade inquiries. in- 
clude, from London an order for round steel bars and 
steel ribbons ; from Bradford for machines for stamping, 
reducing, and also milling sewing machine needles ; from 
Brazil for machines for making horse-shoes ; and from 
South America for engines and engine parts. Business 
in all types of special steels is substantial. The tool- 
making trades are operating to capacity. 


South Yorkshire Coal Trade.—E rt trade shows a 
slight improvement. Inquiry .for forward delivery .is 
below normal, though Riga Municipality and Helsingfors 
Gas Works are in the market for supplies cf both 
and steam coal. Exports last week from Hull, Grimsby, 
and Immingham totalled 46,000 tons, as compared 
with 39,000 tons in the corresponding week last year. 
Among the grades in demand are washed nuts. The 
inland position shows little change. Industrial coal is 
in good demand, supplies being ample to cover require- 
ments. Iron and steel works are good buyers. The 
house coal market is quiet. Coke is on the easy side. 
Latest tations are :—Best branch hand picked, 28s. 
to 29s. $a. ; best South Yorkshire, 25s. 6d. to 27s. 6d. ; 
best house, 22s. to 24s.; best kitchen, 198. 6d. to 21s. ; 
best Derby selected, 248. 6d. to 258. 6d.; best Derby 
seconds, 22s. to 248.; best Derby brights, 20s. 6d. to 
22s.; best large nuts, 19s. 6d. to 20s. 6d.; and best 
kitchen nuts, 18s. 6d. to 19s. 








Propvction or Pic-Iron anp Street 1n GREAT 
Brrrain.—The monthly memorandum of the British 
Iron and Steel Federation, Steel House, Tothill-street, 
London, 8.W.1, shows that there were 130 blast-furnaces 
in 0} tion at the end of January, com with 133 
at the end of December. The production of pig-iron 
totalled 761,000 tons, against 783,800 tons in December, 
and 650,700 tons in January, 1937. The New Year holi- 
days, and an involuntary stoppage at a North-East Coast 
plant, affected the January steel output. This amounted 
to 1,081,400 tons and constituted the highest total for 
the first month of any year. The steel output for 
December, 1937, however, was 1,103,800 tons, while that 
for January, 1937, was 998,900 tons. 





Tue Britisn INstiruTE or ENGINEERING TECHNOLOGY. 
—References to the growth of the work of the British 
Institute of Engineering Technology and the British 
Tutorial Institutes, Shakespeare House, 17-19, Strat- 
ford-place, London, W.1, were made at the tenth annual 
dinner of the Institutes held at the Café Royal, Regent- 
street, W.1, on April 21. Mr. P. W, Wilkins stated that 
owing to the increase in their activities they had been 
obliged to enlarge their staff accommodation, while the 
chairman, Mr. D. B. Drake, said that 1937 had created 
a new high record in the general pro of the Institutes 
and in the numbers of student enrolments and examina- 
tion successes. In addition to their work in this country, 
their activities now extended to South Africa, Australia, 





India, Canada and the Near Fast. 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—Steam 
Group : To-night, 6.30 p.m., Storey’s-gate, Westminster, 
8.W.1. Informal Discussion on “* How to Use Steam 
Efficiently for Power and Process,”’ to be introduced by 
Mr. J. E. Belliss. Institution : Friday, May 6, 6,30 p.m., 
Storey’s-gate, Westminster, S.W.1. Informal Meeting. 
Exhibition of Industrial Cinematograph Films. 

Royat Instrrvrion.—Monday, May 2, 5 p.m., 21, 
Albemarle-street, W.1. Annual Meeting. Fricay, May 6, 
9 p.m. “The Nature of Chemical Reactivity,” by Dr. 
H. W. Melville. : 

InstirutTion or Crvm Enoryuwers.—Tuesday, May 3, 
6 p.m., Great George-street, Westminster, 8.W.1. The 
Forty-Fourth James Forrest Lecture: ‘‘ Disorderly 
Molecules and Refrigerating Engineering,” by Sir Frank 





E. Smith. P. Southampton and District Associa- 
tion : Thursday, May 5, 7.15 p.m., The Municipal College, 
Portsmouth. Annual General Meeting. “ German 


Motor Roads,” by Mr. 8. N. Barron. 
InstrruTion or Et txecrrican Eno mwerrs.— Wireless 
Section: Wednesday, May 4, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Lecture on ‘‘ Researches 
in Radio Telephony,” by Dr. Ralph Bown. Scottish 
Centre; Friday, May 6, 7.30 p.m., The Training © 
Hall, Park-place, Dundee. The Faraday Lecture : “ The 
Evolution of Electrical Power,’’ by Dr. A. P. M. Fleming. 

Institute oF Metats.—Wednesday, May 4; 8 p.m., 
The Institution of Mechanical Engineers, Storey’s-gate, 
Westminster, 8.W.1. The Twenty-EKighth*Annual 
Lecture: ‘ Plastic Strain in Me by Professor G, L 
Taylor. 

For Meetings of other Societies and of Junior Sections 
see page 2 of Advertisements. 











NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade—A quiet tone prevails in the 
Scottish steel trade, and although the works are all 
fully employed on orders for heavy material, there is a 
decided lull in fresh business. Recent ordefs have not 
been equal to output and the delivery date is therefore 
much earlier than been the case for quite a long time. 
Specifications from the shipyards are still coming in 
with fair regularity, but the forward position is not too 
reassuring as very few contracts for new tonnage have 
been booked by shipbuilders during recent months. The 
present unsettled state of overseas trade is all against 
shipowners placing orders for new vessels, and it is most 
unlikely that they will enter the market until world 
conditions are more settled. The makers of black-steel 
sheets are a little better off for work again and the home 
demand marks a slight improvement, but galvanised 
sheets are very dull, especially for export. There is a 
better inquiry for structural material at the moment and 

roducers are very hopeful of some substantial business 
Coen fixed up in the near future. Prices are firm and the 
following are the current quotations :—Boiler plates, 
111. 188, per ton ; ship plates, 11/. 8s. per ton ; sections, 
111. 0s. 6d. per ton ; medium plates, 131. per ton ;_ black- 
steel sheets, No. 24 gauge, in minimum 4-ton lots, 
151. 158. per ton, and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 18/2. 10s, per ton, 
all delivered at Glasgow stations. 

Malleable-Iron Trade.—-There has been no change in 
the state of the West of Scotland malleable-iron trade 
and as few orders are coming in broken time is still 
general. The re-rollers of steel bars are also very quiet 
and inquiries are not satisfactory either in number or 
tonnage. Prices are without and are as follows : 
—Crown bars, 131. 5s. per ton for home delivery or 
ex ; re-rolled steel bars, 12/. 138. per‘ton for home 
delivery, and 111. 15s. per ton for export ; and No. 3 
bars, 121. 15s. per ton, and No. 4 bars, 131. 58. per ton, 
both for home delivery. 

Scottish Pig-Iron Trade.—While the Scottish pig-iron 
makers are still maintaining output a certain easing off 
in demand falls to be recorded. There is not so much 
urgency on thé part of buyers for deliveries and in several! 
places stocks are accumulating. The number of furnaces 
in blast remains at sixteen. The following are to-day’s 
market prices :—Hematite, 61. 13s. per ton, and basic 
iron, 5l. 7s. 6d. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 6l. 0s. 6d. per ton, and No. 3, 
51. 188. per ton, both on trucks at makers’ yards. 

Wages in the Scottish Pig-Iron Trade.—Messrs. Thomas 
Petrie and James Sweeney, joint secretaries of the 
Scottish Pig-Iron Trade Consitistion’ and Arbitration 
Board, have received the following intimation from Messrs. 
Kerr, MacLeod and Macfarlan, chartered’ accountants, 
Glasgow :—‘‘ In terms of the remit, we have to 
report that the certified réturns for January, February 
and March, 1938, made by the employers to us, show an 
ave net selling price of 61. 2s. 0-479d." This means 
that there will be an increase of 6 per cent. in the wages 
of the workmen on basis rates. . 











ArticuLatepD ArmovureD Divine Dress.—We are 
infornied that a new articulated armoured diving dress, 
designed by Mr. Roberto Galeazzi, has recently been 
tested in the Mediterranean at La Spezia. A preliminary 
test in ballast was made, in which, we understand, the 
dress was allowed to reach a depth of 820 ft. After this, 
a lieutenant of the Italian Royal Navy descended to a 
depth of, it is claimed, 650 ft. The dress weighs 400 kg 
and is self-contained, and it is stated that the diver ix 





able to remain under water for several hours at the normu! 
atmospheric pressure, and independent of surface help. 
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ADDITION AGENTS FOR 
MOTOR OILS. 


Lastyear the American Society for Testing Materials 
organised at Chicago a Symposium on “ Lubricants.” 
Although the title implied a very wide field, in this 
instance consideration was restricted to motor-car 
lubricants. Four papers by experts in their respec- 
tive branches provided matter round which the 
discussions centred, and contributions to these were 
made by many well-known authorities. An idea of 
the ground covered will be conveyed by the titles 
of the papers, which were as follows :—‘ Engine 
Deposits—Causes and Effects,” by Messrs. W. A. 
Gruse and C. J. Livingstone; ‘ Automotive 
Bearings—Effect of Design and Composition on 
Lubrication,” by Mr. A. F. Underwood ; “ Addition 
Agents for Motor Oils,” by Messrs. G. M. Maverick 
and R. G. Sloane ; and “* How to Select a Motor Oil 
from the Standpoint of the Consumer,” by Mr. W. S. 
James. Recently the papers and the discussions 
‘have been published in pamphlet form by the 
Society. The paper on addition agents dealt with 
fundamental properties of lubricating oils, and we 
propose to offer some comments on the subjects 
raised in it, though this is not intended, to imply 
that the others proved any less interesting. 

Messrs. Maverick and Sloane defined addition 
agents as substances added to motor oils either to 
impart a useful characteristic or to enhance an 


ment as disclosed by patent history. The use of 
such agents may be taken to have started when 
hydrocarbon oils, believed to be lacking in “ oiliness,” 
were offered as substitutes for fatty oils, although 
even before the development of the petroleum 
industry, a British patent was issued (1858) 
covering the oxidation of unsaponifiable solid or 
liquid hydrocarbons for the production of lubricating 
material. Patents on the use of soaps, soapstone, 
graphite, wax, &c., were issued during this early 
period, but it is considered to be doubtful whether 
they and the patent on the addition of lead oxide 
to whale oil (1869) were intended to increase 


CONTENTS. An agent intended definitely to increase the oils 

pags | Of h bon oils seems to have been 
The Application of Die Casting (IUus.) .. 463 | first in a British patent of 1880, covering the tion 
The Institution of Naval Architects . 464 | of fatty acids in combination with glycerine. Some 


years later, a United States pateat (1886) covered 
the process of oxidising mineral oils to render them 
similar to animal and vegetable oils. Thus it appears 
that the beneficial effect of oxidation on the lubri- 


Latour Seten::........:..4)inbiend . 469 
Army Transport Organisation A CTS ee ae Te 479 | cating value of certain mineral oils was recognised 
te. Union-Castle Liner. “Capetown Castle ” early in the history of their use. 

nt ' 471] Patent records have been found, however, by 
The Late Dr. R.T. woth aT Messrs. Maverick and Sloane to reveal little “ art” 
ilies or, 474 | 00 the subject of oiliness prior to the Southcombe- 
Gentuecin 474 | Wells patent of 1919, which was based on the 
Hooks Receivetl.. 474 | Observation that additions to mineral oils of small 
Personal 474 | amounts of ix tty acids gave reductions in coefficient 


of friction comparable with those effected by much 
larger additions of fatty acid glycerides, in agree- 
ment with Hardy’s experiments showing that esters 
as a class are inferior in lubricating value to their 
related free fatty acids or alcohols. In their paper, 
the authors did not discuss Hardy’s later work, 


a A? re AMS be shia: ftv rr 

The Engineering Outlook.—XII..... 479 | indicating that the lubricating value or oiliness of 
The Institution of Mechanical Engineers .. 480 | mineral oil derives from the partial oxidation of 
Fire Protection of Steel Structures. 482 | some parent constituent present in the oil in rela- 


tively small proportion. Hardy’s conclusion is 
supported by the experiments of Gilson, showing 
that the friction of a journal bearing depends on 
the nature of the surrounding atmosphere ; it is 
a minimum in oxygen plus moisture, and a maximum 
in a dry non-oxidising atmosphere. Other and later 
journal bearing experiments described by King 
showed that oxidation had a beneficial effect on 
particular oils only, but the nature of the oxidisable 
constituent responsible for the improved lubricating 
value, when obtained, was not determined. Hardy 
found that paraffin wax was a suitable addition 
agent for highly refined paraffin oil from which the 
active or polar molecules had been removed. On 
the other hand, paraffin wax when added in small 
proportion to some commercial oils, has not been 
found to increase lubricating value, and modern 
refining methods are directed generally to removing 
the substance, but not for any purpose of inten- 
tionally affecting oiliness. The present position is 
that the exact nature of the addition agent required 
to increase oiliness by oxidation is still a mystery. 
It is somewhat confusing that while some advo- 
cate the use of an addition agent to promote oxida- 
tion or the addition of partially oxidised petroleum 
products and find that the less highly refined oils 
are the better lubricants, others advocate the addi- 
tion of agents for the suppression of oxidation. The 
conflicting ideas are reconciled when it isremembered 
that the internal combustion engine is the best 
customer for lubricating oil and that the oil supplied 
must be suitable primarily for piston lubrication. 
The special property required is ability to maintain 
a pressure seal without oxidising or decomposing to 
substances tending to stick up the rings or to adhere 
to the rubbing surfaces. The effect, on the friction 
of a piston with free rings, of possible variations in 
the lubricating value of available oils of equal 
viscosities is too small, to be measured easily, but 
the secondary friction effect due to the accumulation 
of deposits may suffice to absorb 100 per cent. of the 
power developed and lead to seizure. A high degree 
of stability at the high piston temperatures of full 
power operation is therefore the first consideration. 
The lubrication of big ends and main bearings is 
another matter. These parts carry much higher 
unit loading than the pistons, but at relatively low 
temperatures. Lubricating value is a factor tending 
to prevent seizure, and a tendency to oxidise is 
probably of beneficial effect, especially as excessive 
accumulation of products can be prevented by 
continuous part filtration. Big ends and main 
bearings must, however, put up with the oil selected 
as most suitable for piston lubrication because it is 
not practicable to provide separate lubricating 
systems for the two. 

Piston lubrication should begin with the starting 
of an engine, even at sub-zero temperatures, and in 
this itions oils in general use a few years ago 
tended to become solids. Lubrication was, conse- 
quently, defective, until the heat developed by com- 
bustion of the fuel raised the temperature of the 
piston to well above the pour point of the oil. The 











oiliness or to afford a method of making greases. 





effect of imperfect lubrication during the warming 
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up period was not appreciated until a great deal of 
experimental investigation had shown that it was 
mainly responsible for the cylinder wear which 
had become a great evil in respect of the modern 
high speed engine. The maintenance of the fluidity 
of lubricating oil at low temperature is, therefore, of 
great importance and the property is enhanced by 
the removal of wax, although it is generally agreed 
as mentioned earlier that certain beneficial sub- 
stances may be removed in the dewaxing process, and 
that wax as such helps to maintain viscosity at 
high temperatures. Fluidity at low temperatures 
can, however, be increased by the addition of “ pour- 
point depressants,” and according to Messrs. Mave- 
rick and Sloane, de-waxing may not be required, or 
at least to a lesser degree. The present position 
seems to be that given a specified pour point, the 
refiner can attain it by de-waxing, or by the addition 
of a pour-point depressant, or by a combination of 
both methods depending on the nature of the oil 
being treated, the required lubricating property, 
and presumably on the cost involved. 

The problem of restoring oiliness to highly-refined 
oils is being met by the development of oiliness 
agents, other than fatty acids, used in small pro- 
portion. The newer agents do not, however, be- 
come effective, according to graphs given by the 
authors, until bearing pressures exceed 8,000 Ib. 
per square inch ; at the same time, it is stated that 
they are not to be confused with extreme-pressure 
agents of the nature of sulphur compounds, which 
provide lubrication at pressures exceeding 20,000 Ib. 
per square inch, and depend for their effect on the 
nature of the bearing metals. It is well known, of 
course, that the extreme-pressure agents are neces- 
sary additions to oil required to lubricate the hypoid 
gears now coming into use in motor-car back axles, 
the metal couple being steel to steel. The present 
position seems to be that a considerable advance 
has been made in the production of new oiliness 
agents, but that it is too early to expect those work- 
ing at the problem to describe their methods fully. 

The use of addition agents to diminish viscosity 
at low temperatures does not necessarily lower the 
viscosity at the high piston temperatures of full 
power operation and the field is left open for the 
development of agents capable of lessening the usual 
great decrease which accounts for excessive oil 
consumption in these circumstances. The desir- 
ability of a relatively “ flat viscosity curve” has 
long been recognised, but until quite recently it was 
supposed that the degree of change of viscosity with 
change of temperature was a fixed natural charac- 
teristic of a particular oil, dependent on the nature 
of the crude from which it was procured. The 
discovery that the characteristic could be varied led 
to the development of an arbitrary scale of “ vis- 
cosity indices,’ for convenience of measurement. 
An index of 100 was assigned to Pennsylvanis paraf- 
fin base oils refined by the acid process, oils from 
all other crudes refined by the same method having 
a lower index, indicating a steeper viscosity curve. 
A viscosity index exceeding 100 has, however, been 
attained by hydrogenating oils and for some oils 
by solvent refining. The matter of flattening the 
viscosity curve has not been allowed to be limited 
by refining methods and addition agents described 
as “ viscosity-index improvers"’ have been deve- 
loped. The importance of improving the viscosity 
index is emphasised by Messrs. Maverick and 
Sloane’s statement that three advantages are 
thereby secured, namely, ease of starting at low 
temperatures, low oil consumption at high tempera- 
tures, and safe lubrication at high temperatures. 

The authors of the paper referred to do not deal 
at any length with agents inten led to remove carbon 
or to prevent its formation, although such agents 
have been described in many patents. Their view 
is that the constituents of the oil, prone to form 
carbon, should be removed by the refining process, 
and support for the view is found in the decreased 
tendency of the hydrogenated and solvent-refined 
oils, as compared with those refined by the older 
acid process, to form deposits in the piston ring 
grooves or in the combustion space. 

The paper conveys the general impression that as 
engine loads and temperatures increase with increas- 
ing. power-weight ratio, lubrication development 
will keep pace with requirements, mainly by the 





production of a lubricating oil which is highly 
stable because substances affecting the property 
adversely have been removed by improved methods 
of refining ; after which, to this highly stable oil, 
will be added known substances capable of impart- 
ing to it any desired properties. 








NOTES, 
Worip Power CONFERENCE. 


Ir is announced that the Sectional Meeting of the 
World Power Conference will, notwithstanding 
recent political events, be held in Vienna between 
the dates already fixed—Thursday, August 25, 
and Friday, September 2—and that the programme 
will be unaltered. Herr R. Reich, the chairman 
of the former Austrian National Committee, and 
his colleagues have been asked by the German 
National Committee to continue their preparations 
for the holding of the meeting, which will be organised 
from Vienna itself. At the recent Annual General 
Meeting of the British National Committee it was 
decided to proceed with preparations for British 
participation in the Vienna meeting. It is further 
announced that Sir Harold Hartley has been re- 
elected chairman of the British National Committee. 
Sir Harold is also chairman of the International 
Executive Council of the Conference. The Annual 
Report of the World Power Conference for 1937 
has now been issued, and copies can be obtained 
from the British National Committee, 36, Kingsway, 
London, W.C.2. Itstates that at the annual meeting 
of the International Executive Council, which was 
held in Paris on Tuesday, June 29, 1937, twenty-one 
countries were represented. The total number of 
National Committees is now forty-two, and, in 
addition, there are four member-countries with 
representatives. During the year, Colombia and 
Estonia formed National Committees, having 
previously possessed representatives only. It 
is also stated that the fourth plenary Conference 
will be held in Tokyo in 1942. Financially, the 
affairs of the Conference are improving, the accumu- 
lated deficit of 6131. 19s. 6d. on December 31, 1936, 
having been reduced to 3391. 12s. 3d. by the end of the 
year under review, This improvement was mainly 
due to the receipt of increased subscriptions from 
the larger National Committees and partly to a 
further increase in the proportion of the shared 
expenses borne by the British National Committee. 
The contributions received and applicable to 1937, 
i.e., not including arrears, however, fell short by 
1401. of the 1,600/. which the International Executive 
Council in 1935 decided should be regarded as the 
annual sum required for the maintenance of the 
central office. We note that the budget for 1938 
allows for a surplus of 335. 10s. Od., thus reducing 
the deficit to 4/. 2s. 3d. on December 31. 


INTERNATIONAL ELECTROTECHNICAL COMMISSION. 


A Plenary Meeting of the International Electro- 
technical Commission will be held at Torquay, 
England, from Wednesday, June 22, to Thursday, 
June 30. These Plenary Meetings take place at 
three-yearly intervals, the last having been held 
in Holland and Belgium in 1935. In the inter- 
vening period, several of the advisory committees 
have held meetings in preparation for this year’s 
plenary session. The meeting is being organised 
by the British National Committee, whose personnel 
is the same as that of the Electrical Industry Com- 
mittee of the British Standards Institution. Dele- 
gates numbering between 300 and 400 from about 
25 countries are expected to be present, and the 
following subjects will be dealt with : International 
vocabulary, transformers, graphical symbols, steam 
turbines, lamp-caps and holders, aluminium, 
insulators, electric-traction equipment, overhead 
lines, radio-communication, measuring instruments, 
shellac, terminal markings, switchgear, internal 
combustion engines, electric cables, accumulators, 
electronic devices, electric and magnetic magni- 
tudes and units, letter symbols and electric welding. 
It will be recalled that the International Electro- 
technical Commission was formed in 1906 with the 
object of providing the electrical industries of the 
world with the permanent machinery necessary 
for the study of the problems of unification and 





standardisation in the electrical field. The Com- 
mission is universally recognised as the official 
organisation for the promulgation of recommenda- 
tions.in regard to international standardisation in 
that sphere, and as it stands to-day it embraces 
every branch of the electrical industry. 


RESEARCH COMMITTEE OF THE INSTITUTION OF 
Crvm ENGINEERS. 


In the past the policy of the Institution of Civil 
Engineers has been to advance mechanical science 
mainly by recording, discussing and publishing the 
results of the work of individual members, though 
from time to time specific problems have been 
investigated by specially appointed committees. 
In February, 1935, however, the Council decided 
on @ more attive policy with regard to engineering 
research and constituted a Committee whose duties 
it was to recommend subjects for investigation, 
to form suitable committees to carry out such 
work under its direction, and to suggest the form 
in which the results were to be published. The 
Committee was also given the duty of maintaining 
contact with the engineering research work of 
other institutions and of dealing with all matters 
arising out of British Standards Specifications. In 
their Report for the years 1935-36 and 1936-37, 
copies of which can be obtained on application to 
the Secretary, Institution of Civil Engineers, Great 
George-street, London, 8.W.1, the Committee states 
that its activities have been mainly limited to 
problems in branches of engineering not ordinarily 
covered by the programmes of specialised engineering 
institutions. Particularly the matters dealt with 
included soil corrosion of metals and cement pro- 
ducts, vibrated concrete, earth pressures, pile 
driving, velocity formule and wave pressures in 
hydraulics, special cements for large dams, reinforced 
structures for the storage of liquids, simply sup- 
ported steel bridges (including research on wind 
pressures), steel structures, repeated stresses in 
structural elements, earthing to metal water pipes 
and mains and breathing apparatus for use in sewers. 
Detailed accounts of these researches up to Octo- 
ber 31, 1937, are given in Part II of the Report. 
though none have as yet been completed. An 
interim report on vibrated concrete was, however. 
published in the Journal of the Institution for 
March, 1937. The drawing up of a code of practice 
for reinforced-concrete structures for the storage of 
liquids is also well advanced and the recommenda- 
tions for regulations in respect of earthing to metal 
water pipes has been completed and awaits approval 
by the bodies concerned. The draft recommenda- 
tions for breathing apparatus for use in sewers 
have been completed with the exception of the 
specification of apparatus, which awaits the comple- 
tion of research being carried out at Birmingham 
University. 


PRoGREsS IN ELECTRIC WELDING. 


The name of Lincoln is so well known in the 
electric-welding field that it is not surprising that 
a large audience gathered at Caxton Hall, West- 
minster, London, S.W.1, on Monday, April 25, to 
hear Mr. James F. Lincoln, who is head of the com- 
pany bearing that title, lecture on the subject. The 
speaker had just completed a world tour with the 
idea of surveying the progress that has been made 
and, as is well known, has recently provided a trust 
fund of 40,000]. to encourage welding design. It 
may be said that this theme was implicit in the 
subject-matter of the lecture. It was unfortunate, 
said Mr. Lincoln in his opening remarks, that the 
atmosphere was made up of oxygen and nitrogen. 
instead of some de-oxidising gas, as most welding 
problems were due to the formation of oxides and 
nitrites and a great deal of research had had to be 
directed to overcoming the consequent defects. 
Broadly speaking, it might be said that the difficulty 
had been solved by the use of coated electrodes 
so that hydrogen and carbon monoxide were 
generated which kept the oxidising gases away from 
the weld. These gases also helped to remove the 
oxide from the weld metal with a consequent 
increase in strength. The ability of the engineer 
to take advantage of these facts determined the 
economic and material savings that could ‘be 
obtained by the use of welding. Among the 
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economies possible, mention might be made of the 
savings on drawings, patterns and castings, but at 
the same time great care was necessary in making 
out designs and building up parts so that the full 
benefits of a new technique might be secured. Mr. 
Lincoln gave a number of examples of the. way 
welding was being carried out for a great variety of 
purposes, and criticised various points, especially 
on the ground that there was still a tendency to 
cling to methods which, though suitable when 
castings were used, were unnecessary or even 
dangerous with welding. Essential points men- 
tioned were the desirability of reducing both mate- 
rial and labour to a minimum, and of only using 
such thicknesses of metal as were rendered necessary 
by the stresses involved. The ideal was probably 
a compromise between cost, appearance, reliability 
and ease of carrying out the work. It was probable 
that there would be a great improvement in 
mechanical science in the near future, but if complete 
progress were to be made everything which would 
play a part must be taken into account. 








THE ENGINEERING OUTLOOK. 


XII.—ConstrRucTIONAL AND GENERAL 
ENGINEERING. 

THERE was again a Very considerable expansion 
in activity in constructional engineering in 1937. 
Employment at July rose from 31,733 in 1936 to 
36,025 in 1937, as shown in Table I, the latter being 
an increase of 87-6 per cent. compared with the low 
level of 19,198 reached both in 1932 and 1933. 
Both the number insured and number in employ- 
ment are very substantially in advance of pre- 
depression levels, but the figure for the number 
unemployed at 4,038 is also considerably above 
the minimum of 1,857 recorded in 1927. By 
December, 1937, the number unemployed had fallen 
to 3,834, but this was followed by an increase in 
January, 1938, to 4,063. 

In spite of a substantially increased production 
of structural steel, most constructional engineers 
complained of the difficulty of obtaining adequate 


Taste I.—Numbers Employed in Constructional 
Engineering : United Kingdom. 








Insured. | Unemployed. | Employed. 
july, 1925 ..| 25,880 —| 3,044 | 20,886 
» 1926 | 27,100 4,212 } 2,898 
1927 .. 27,460 1,857 25,603 
1938 27,290 2,146 25,144 
1929 28,240 2,287 25,953 
1930 27,970 4,889 23,061 
1931 | .| 29,580 7,108 22,472 
1932 ..| 29,300 10,102 19,198 
1933 ..| 29,200 10,002 19,198 
1934 ..! 31,650 | 6,905 24,747 
1935 | 33,410 5,736 27,674 
1936 36,120 4,387 1,733 
1937 40,060 4,035 36,025 





supplies of raw material. According to the Building 
Industries Survey, issued by the Building Industries 
National Council, the output of structural steel in 
1937 amounted to 3,330,000 tons, compared with 
3,042,000 tons in 1936 and 2,153,000 tons in 1929. 
This substantially increased demand was brought 
about by the combined incidence of rearmament 
requirements and the considerable recovery in 
normal activity. The problem of delivery dates 
was further accentuated by the fact that rearma- 
ment work was of a particularly urgent nature, 
consisting in the construction of new factories and 
of factory extensions as a preliminary to the actual 
production of armaments and equipment for the 
defence services. Specific examples are provided 
by the shadow aircraft factories and the new 
munitions factory at Chorley. In connection with 
the latter, Sir Lindsay Parkinson and Company, 
to whom the contract was allotted, recently 
announced that work was being carried out to the 
value of 300,000/. per month. 

Some idea of the importance of rearmament work 
can be obtained from the statement of Sir Thomas 
Inskip in November, 1937, that fourteen shadow 
factories had ‘then been erected at a total cost 
of 8,368,000/., including machinery. In addition, 
over 900 engineering firms had been visited and 
allocated to the War Office, Admiralty or Air Minis- 
try, in accordance with their qualifications and the 





ease with which they could take up the manufacture 
of any particular product. In many cases extensions 
to capacity were financed by the Government ‘and 
expenditure on extensions to factories amounted 
to 8,162,552/.. These figures do not’ include factory 
construction and extensions other than those 
financed by the Government, nor do they include 
direct Government expenditure on aerodrome and 
munition and other factories managed by the 
Government; the value of the contract for the 
munitions factory at Chorley, for example, alone 
amounted to approximately 4,000,0001. 

The extreme pressure on the steel industry might 
very probably have been eased by holding up 
some of the less urgent work, such as public-works 
contracts, toa greater extent than was actually 
done, with advantage as regards speed of completion 
of rearmament and export orders. Nevertheless, 
the speed with which the shadow factories, for 
example, were erected, must be regarded as a 
tribute to both the structural engineering and the 
steel industries. By the end of 1937, it was 
generally felt that the peak of the pressure on the 
steel industry had been passed, though a great 
deal of structural work, e.g., on aerodromes, remains 
to be carried out. ‘The recent decision to intensify 
rearmament may, however; result in a prolongation 
of the strain on the steel industry. 

There was a slight decline in the estimated cost 
of buildings for which plans were passed by Local 


Taste Il.—Value of Plans Approved by 146 Local 
Authorities. _ (£000’s.) 








Dwelling | 

= | Houses, | Other. | Total. 
1925 we 45,358 21,089 66,447 
1926 + 46,209 | 21,421 67,630 
1927 39,889 | 24,393 64,282 
1928 40,124 | 27,311 | 67,435 
1929 | 44,260 28,834 73,004 
1930 | 46,764 | 27,841 | 74,605 
1931 40,492 22,518 63,010 
1932 46,888 | 19,366 | 66,254 
1933 | 62,308 | 21,373 83,86 
1934 69,586 | 25,977 95,563 
1935 | 77,198 35,346 112,539 
1936 75,062 | 41,971 117,032 
1937 67,638 43,283 110,921 











Authorities in 146 of the principal towns in Great 
Britain, from 117,032,000/. in 1936 to 110,921,000. 
in 1937. These figures are estimated to cover 
between 30 per cent. and 40 per cent. of the total 
construction in the country. As will be seen from 
Table II, the decline was more than accounted 
for by plans for dwelling houses, which exert 
little influence on the structural engineering industry 
proper. The value of plans for other buildings 
rose from 41,971,000/. to 43,283,0001. Actually, 
plans for factories and workshops declined from 
10,061,000/. to 9,276,000/.; shops, offices, ware- 
houses and other business premises rose from 
8,753,5001. to 10,323,7001.; churches, schools, and 
public buildings showed a very slight increase from 
10,809,0001. to 10,900,0001. ; while other buildings, 
and alterations and additions to existing buildings, 
rose from 12,347,0001. to 12,783,000/. 

In the autumn of 1937 a falling off in the value 
of plans approved gave rise to some anxiety regard- 
ing the future of the building industry. In both 
December, 1937, and January, 1938, however, good 
figures were recorded, though the immediate 
tendency appears to be for an expansion of dwelling- 
house construction and a contraction im other 
building activity. A significant tendency is that 
while dwelling-house construction in the Southern 
counties is tending to decline, there is a satisfactory 
expansion in the North. The new Housing (Finan- 
cial Provisions) Bill is intended to ensure a con- 
tinuance of slum-clearance activity, and it is esti- 
mated that the uncompleted balance of the 
programme involving the construction of some 
430,000 houses will be completed by 1943. Much 
rehousing in connection with slum clearance is 
also being effected in flats. 

The development of flat construction which has 
been such a feature of recent years continued in 
1937. Though most marked in London and the 
Southern counties, this development is by no means 
confined to these areas and there has been consi- 
derable activity in the construction of working- 
class flate in several of the Northern industrial 





centres, There has also been a good deal of flat 
construction in the seaside towns on the South 
Coast. 

Turning to future prospects on the industrial 
side, it has already been stated that new factory 
construction has shown signs of falling off in recent 
months. This has been attributed to the incidence 
of N.D.C. and to general uncertainty regarding 
the future trade outlook. In certain individual 
categories, demand has been well maintained, and 
coke-oven construction, for example, continued at a 
high level. During 1937, orders for new coke-oven 
plants were placed with a total capacity of 6,654 
tons of coal per day, compared with 6,090 tons 
per day in 1936 and 7,134 tons per day in 1935. 
In addition, British coke-oven manufacturers 
received orders during 1937 for plant with a total 
capacity of 4,495 tons per day for erection abroad. 

The year 1937 saw an improvement in public- 
works contracting, the number in employment in 
July standing at 187,693, compared with 169,435 
in the previous year. Nevertheless, unemployment 
at July, 1937, stood at 106,417, or 36-2 per cent, 
of the number insured. Too much attention should 
not be paid to these figures, however, since, for the 
purpose of employment returns, the category of 
public-works contracting is not very exact and often 
tends to include persons employed in allied branches 
of industry. At the beginning of 1938 several 
important schemes were in preparation or in the 
early stages. 

There is, however, growing support for deferring 
public works schemes and for drawing up a long-term 
programme of such projects to be put in hand when 
industrial activity begins to decline. The scheme, 
which is the subject of substantial agreement on 
the part of economists, has also been commended 
by most of the bank chairmen and is supported 
by the Building Industries National Council. 
The Great Western Railway have already announced 
that they are holding up work schemes on a large 
scale unti! industry becomes less active. The 
company stressed that in addition to assisting in 
maintaining a steady level of industrial activity, 
such a course would permit the purchase of supplies 
at considerably cheaper prices. Although full 
details of the postponed work have not been given, 
this is understood to comprise the greater part 
of the expenditure to be undertaken by the company 
under the Railways (Agreement) Act, 1935, including 
the laying of new lines and the construction and 
enlargement of several important stations. 

On March 23 last, the Minister of Labour stated 
that the value of public works being carried out 
under loan sanction or direct Government and Local 
Authority expenditure was estimated to be in 
the neighbourhood of 250,000,000/. to 300,000,000/. 
Since full details of the exact nature of the. works 
included in this total were not given, it is difficult 
to view the figure in correct perspective, but from 
the fact that in 1935-36 expenditure by local 
authorities alone amounted to at least 125/. million, 
it would appear that the increase in the volume of 
work in hand is not very great. 

The transference of the main trunk roads to a 
single highway authority under the Trunk Roads 
Bill of 1936, has not as yet been reflected in any 
considerable increase in activity on new road 
construction or road improvement. Increased 
activity in the financial year 1938-39 is, however, 
foreshadowed by the rise in the road estimate, 
comprised in the estimates of the Civil and Revenue 
Departments, to 22,000,0001., compared with 
15,500,000. in 1937-38. A great deal of work still 
remains to be put in hand in connection with the 
Government's five-year road plan, announced at the 
time of the General Election in 1935, under which 
improvements and extensions to the value of 
100,000,000. were to be undertaken. Up till 
November, actual contributions to work already 
in hand totalled only 9,250,000/., but in the following 
month it was announced that schemes had been 
provisionally approved to a total of 83,000,000/. 
It is quite possible that the increased expenditure 
on roads envisaged for the current year is to some 
extent the result of defence considerations, since 
there is no doubt that a very considerable amount 
of new road construction would be required if it 
should be necessary, in the event of war, to divert 
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shipping to some extent from London to the Western 
ports, in view of the vulnerability of the Port of 
London to air attack. 

A number of important by-pass schemes have 
been approved, though in some cases these are held 
up by local opposition to the proposed route. 
Among the most important may be mentioned that 
at Neath, including a bridge over the river Neath, 
which is estimated to cost some 778,000/.; the 
by-pass at Maidstone estimated to cost 600,000/. ; 
that at Stamford, including a viaduct over the 
Welland Valley, at an estimated cost of 300,000/. ; 
and smaller projects at Chester, Derby, Chichester, 
Erdington, Rayleigh, Arundel, Uttoxeter and Brad- 
ford. Proposals have also been put forward for 
some important new roads including a coast road 
in Cumberland from Whitehaven to Millom, at 
an estimated cost of 1,500,000/., and a trunk road 
from Liverpool vo Preston and Leeds. Several 
objections have been raised against the latter 
project on the ground thac 1t will spoil the Wharfe- 
dale countryside and will entail the demolition of 
much property. On account of the opposition 
aroused, an independent enquiry is being held into 
the scheme. Proposals have also been put forward 
for new roads in Essex, costing 1,600,000/., which 
are considered necessary as a result of the construc- 
tion of the Dartford-Purfleet tunnel. Shafts 
have been sunk for this tunnel on both the Kent 
and Essex shores and the construction of a pilot 
tunnel is proceeding. The two new roads would 
be from Rainham to Brentwood, and a north-south 
road, 19} miles in length, to carry the northern 
and Midland traffic across the county from the 
Hertfordshire border. 

As regards bridge construction work which has 
already been decided upon, the rebuilding of the 
Menai Suspension Bridge will take two and a half 
years to complete at a cost of 228,000/., and will 
require about 3,500 tons of steel. In September it 
was decided to erect a bridge over the Clyde at 
Finnieston, Glasgow, at an estimated cost of 

22,8471., and the contract for this work has been 
allotted to Messrs. Cleveland Bridge and Engineering 
Company, Limited. Among smaller schemes, a steel 
bridge is to be erected over the Severn at Upton-on- 
Severn, at a cost of 65,000/., while the L.M.S. Railway 
are to rebuild bridges at Chapel-en-le-Frith and 
Chinley to allow the use of heavier locomotives. 

Two important tunnel projects have been put 
forward during 1937. The London County Council 
decided, subject to Parliamentary approval, to pro- 
ceed with a new tunnel under the Thames at Black- 
wall. The estimated cost is 2,983,0001., and trial 
borings have already been put in hand. The second 
scheme is a proposal for a tunnel under the Tyne, 
which is sponsored by the Ministry of Trans 
and is under consideration by the Northumberland 
and Durham county councils and the Tyneside 
local authorities. 

Though it is difticult to compute accurately the 
trend of exports, there was probably some improve- 
ment in 1937. Among large contracts abroad, 
Messrs. Dorman, Long and Company secured one 
for a suspension bridge over the Chirundu Gorge, 
South Africa. The bridge is to span the Zambesi 
river and will provide an additional link between 
Northern and Southern Rhodesia. The company 
also secured an order from the New Zealand Govern- 
ment Railways for the construction of a steel bridge 
over the Clarence River. Work completed during 
1937 included the Storstrom Bridge for the Danish 
Government. 

Messrs. Cleveland Bridge and Engineermg Com- 
pany, Limited, were also engaged on a satisfactory 
volume of export work, including the foundation 
work for the Howrah Bridge, Calcutta, and bridge 
building in Brazil and Peru. Messrs. Braithwaite 
and Company reported that their order book 
both for home and export was the most satisfactory 
for several years. An important contract was 
secured for Turkey, while the associated company 
in India, Messrs. Braithwaite, Burn and Jessop 
Construction Company, secured orders for a wharf 
for the Rangoon Port Commissioners and a welded- 
steel water main for Rangoon Municipality. Towards 
the end of the year the company completed the 
steelwork for the King George VI bridge carrying 
the Assam. Bengal Railway over the Meghna River. 








Messrs. th, Brown, Messrs. Head, Wrightson 
and Messrs. Banister Walton, all reported a sub- 
stafitial increase in work on hand. 

Mention has already been made of the difficulty | demand 
of obtaining adequate supplies of structural steel, 
and in some cases British structural engineers 
appear to have been handicapped by the high 
cost of raw materials. Thus the contract for the 
Kafr-el-Zayat bridge over the Nile, constructed 
under the terms of the military agreement between 
Great Britain and Egypt, was allotted to the 
French firm of Baume, Marpent, after keen com- 
petition had been put up by Krupps. The tenders 
submitted for this bridge are reported to have been 
as follows :—Baume, Marpent 233,7771.E.; Krupp 
240,3991.E.; Fives-Lille 259,8201.E.; Dorman, Long 
274,7661.E.; Egyptian Construction Company 
292,7081.E.; and Braithwaite 354,898/.E., with an 
alternative tender of 274,310/.E. 

There are prospects of a continuance of a good 
level of activity in public-works and bridge con- 
struction im the Empire. It is reported that the 
New Zealand Government is contemplating pro- 
posals to a value of 18,250,0001., while the New 
South Wales Government has decided to erect a 
bridge over the Hawkesbury River at Kangaroo 
Point at a cost of 500,0001., and a bridge over the 
Lower Clarence River at Harwood at a cost ot 
120,000. In India, the Government Railways 
Board is investigating proposals for the construction 





Tasce IIl.—_Numbers Employed in General Engineering. 
Insured. Unemployed Employed. 
1925 623,270 77,912 945,358 
1926 612,340 109,609 502,731 
1927 600,390 56,241 45,149 
1928 581,180 56,678 524,502 
1929 586,7: 53,002 533,748 
1930 592,250 99,039 493,211 
1931 576,380 167,874 408,506 
1932 561,200 166,199 385,001 
1933 528,190 129,742 398,448 
1934 522,620 75,643 446,977 
1935 527,420 65,793 461,627 
1936 . 539,720 35,149 524,571 
1937 613,910 30,175 583,735 


of a bridge across the Brahmaputra River between 
Gauhati and Amingaon. In Poland also, where 
British companies have been active in the past, 
the high level of expenditure on public works is 
to be maintained in the year 1938-39. Much of 
this programme is connected with defence measures 
and consists in the creation of the new industrial 
region in South Poland. 

The future outlook for structural engineering 
companies would appear to be satisfactory, This 
section of the engineering industry is apparently 


port | one of the last to recover fully from a slump, but 


recovery appears to continue after most of the other 
sections of industry have already reached their 
peak. It is significant that, for many constructional 
engineering companies, the peak of profits before 
the depression were attained not in 1929-1930, 
but in 1932-33. The reason for this is probably 
that in the early stages of recovery industry is 
mainly concerned with re-equipment and modernisa- 
tion of plant and it is not until recovery is well 
advanced that extensions to capacity are made. 
Moreover, it is not until this stage that local autho- 
rities begin to expand substantially their expenditure 
on public works. 

The main sections of the engineering industry 
have now been examined individually in this series, 
but there remains a substantial part of the industry 
for which no satisfactory basis for statistical 
examination is possible. In Table III are shown 
the employment figures for general engineering, 
which, of course, include some of the branches 
of the industry already dealt with, but for which 
separate employment figures are not available. 
There was again a very large increase in employment 
to 583,735 in July, the highest figure ever recorded. 
The number insured at 613,910, while considerably 
above the figures for the immediate pre-depression 
years, is below that for 1925. Unemployment, 
at 30,175, or only about 5 per cent. of the number 
insured, was the lowest figure recorded in any 
post-war year. The small decline in unemployment 
and the large increase in the number insured, 
indicate that unemployment has now been reduced 


to the lowest possible level and they also emphasise 
the difficulties which have been experienced in 
— the supply of labour to meet the increased 


Since the first article in this series was written, 
the medium term outlook for several sections of 
the engineering industry has been materially 
altered by the Government’s decision to intensify 
réarmament. While this is likely to prolong for 
two or three years the present high level of activity, 
particularly, perhaps, in the aircraft and marine 
engineering sections, it is also likely to intensify 
the difficulties of readjustment at the end of that 
period. The wider priority given to armament 
orders, the less capable will the industry be of 
retaining and expanding export business. It has 
been shown in the individual articles in this series, 
that in many sections of the industry, exports 
are already falling off in relation to those of other 
countries. 

An additional factor which has influenced export 
business in many sections has been the high prices 
and shortage of raw materials, particularly of 
steel. By the end of 1937, however, the position 
in this respect had eased materially, but care must 
be taken to ensure that armament orders are not 
increased beyond the country’s raw material capa- 
city. In point of fact, it has been found that even 
a comparatively small lengthening of delivery 
dates exerts a disproportionate effect on export 
business, since it enables foreign competitors to 
undermine the customer's confidence. During 1937 
the locomotive and carriage and wagon builders 
for example, suffered from customers’ fears that 
adequate steel supplies would not be available 
and that, consequently, it would be impossible for 
them to effect delivery within the specified time. 

As was stressed in this series last year, the object 
of the engineering industry as a whole must be 
to minimise the dislocation to normal business 
occasioned by rearmament work, and to prevent 
undue increases in prices, whether through an 
increase in wages or profit margins. As regards 
wages, an advance of 3s. per week in two equal 
instalments was agreed in July, 1937, while at the 
same time an advance was made in overtime rates 
and it was agreed that individual firms should 
establish funds to provide holidays with pay. 
In March, 1938, the Amalgamated Engineering 
Union put forward an application for a substantial 
further increase in wage rates and a restoration of 
the overtime, night shift and piece-work rates in 
force before June, 1931. At the same time, discus- 
sions were proceeding between the Engineering and 
Allied Employers’ National Federation and the 
A.E.U. on the questions of the 40-hour week, 
trainees and dilution, overtime, non-unionism, 
protection of workmen and subsistence allowances. 

While wage-increase applications necessitated 
by rises in the cost of living should receive sym- 
pathetic treatment, it should be realised that any 
attempt to exploit rearmament must ultimately 
recoil on the industry in the form of low markets 
abroad. The employers will be the more successful 
in resisting such demands if they can show that 
they have not themselves been utilising rearmament 
work to secure an undue inflation of profits. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


A mesTiNG of the Institution of Mechanical 
Engineers was held on Friday, the 22nd inst., at 
Storey’s-gate, Westminster, the president, Mr. D. E. 
Roberts, being in the Chair. 








Watt MeEpa.. 


The formal business having been transacted, the 
President announced the bestowal of the Watt 
Medal upon by Mr. Henry Ford. The medal, he 
said, was regarded by the Institution as the highest 
honour in its power to award, was international in 
character, and nominations were sent in from every 
country possessing an institution of mechanical 
engineers. The American Society of Mechanical 
Engineers on this occasion had submitted the name 
of Mr. Henry Ford, who in their view, fulfilled the 
conditions attached to the award of the medal and 
was in every way a suitable recipient. Acting on 
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this recommendation, the Council had sent a tele- 
gram to the American Society of Mechanical 
Engineers informing them that they had accepted 
their suggestion and decided to award the medal 
to Mr. Henry Ford. 


Fiuip CouPLines. 


A paper entitled “Some Problems in the Trans- 
mission of Power by Fluid Couplings,” by Mr. Harold 
Sinclair, was then presented by the author. We 
begin a reprint of an abstract of this paper on 
page 487 of this issue of ENGINEERING, and may, 
accordingly, at once proceed to our report of the 
discussion. 

Prof. Dr.-Ing. H. Féttinger, the first speaker, 
referring to the backward-curved vane and the 
forward-curved vane, said his experience was that 
the theory in this field, and particularly the improved 
theory, was quite satisfactory so long as the flow 
corresponded, or nearly corresponded, with the 
potential streamlines ; but as soon as the surface 
friction, and especially eddy formation, became very 
marked the simple turbine theory was not satis- 
factory. In other cases, however, the theory could 
be relied upon. Three years ago, when discussing 
the first paper read by the author on couplings, he 
referred to a stringe phenomenon which occurred 
in such couplings, and which he called “super- 
turbulence.” It consisted of an augmentation of 
friction, and especially turbulent friction, to about 
ten times the amount normally present in turbine 
passages ; the effect was so strong that it outweighed 
almost all the modifications which might be made 
on ordinary theoretical considerations, such, for 
instance, as the use of backward-curved vanes or 
forward-curved vanes. The first coupling built by 
his firm in 1910, had radial vanes with flat blades, 
as a compromise, because they saw that fine changes 
in angles, as used, for instance, in the Francis turbine, 
were of no use. Curiously enough, that very simple 
type, which was a compromise from an hydraulic 
point of view, had proved the best up till the 
present. 

He had begun to build the couplings without 
having any specialised knowledge of water turbines 
or centrifugal pumps, and found that 60 per cent 
of the couplings did not agree with the calcula- 
tions made, especially for horse-power at certain 
speeds and certain gear reductions. It was obvious 
that a new phenomenon was coming into play, and 
he carried out some experiments to determine 
how to improve matters, and found that the horse- 
power at a certain speed and a certain slip might be 
improved by increasing the number of the blades very 
considerably, much more than was usual in pumps 
and turbine wheels. A simple experiment could be 
employed to illustrate the matter. A tube bent to 
form a double U through which a flow of water could 
be passed was employed. The inlet and outlet 
ends of the tube were in line and the tube could 
be rotated as a whole around these ends as an axis. 
When the tube was motionless the resistance offered 
to the flow was low, but as soon as it was rotated 
rapidly the force necessury to drive the same amount 
of water (or oil) through the double U increased 
very rapidly up to a certain point. When water 
was flowing comparatively slowly through a coupling 
channel, the friction of the channel had time to 
impart to the water a rotation round its axis. The 
flow in an ordinary turbine wheel was so rapid that 
the walls had not time to impress upon the water or 
oil the rotational frictional flow making eddies. 
In a coupling, however, since the slip was very 
smal] and the flow of water or oil very slow, the 
channels had time to impress the rotational move- 
ment on the fluid, and in the case of the double-U 
tube, when it reached the bend it was given a 
rotational movement in the opposite direction. 
That was the principal reason why the coefficient 
of resistance was ten times or more higher than in 
ordinary turbine passages. It was because of that 
effect that ordinary calculations did not apply. 
As the speed of rotation was increased the coefficient 

of the friction set up increased from about 1-7 to 
100 or even 200, and it might be brought up even 
to 1,000 times the original amount. 

His later studies had been devoted to the problem 
of reducing the size of the coupling. There were 


of the main feature of hydraulic gears, namely, 
that the horse-power varied as the cube of the 
revolutions. When the speed was increased to 
three times the original speed the volume was 
reduced to about one-seventh, which meant that 
for a given filling pump the time for filling for 
maneuvring, changing gear, &c., would be about 
one-seventh of that required in the first case. 
This feature was used in an arrangement now 
employed in certain cases for motor cars, for re- 
versing gears, and so on. Last year he had used 
another principle embodying a coupling in which 
the input power was divided. One part went 
through directly, without conversion into hydro- 
dynamic energy, and another part was changed into 
hydrodynamic energy. This was done by a plane- 
tary gear. The effect was that the slip might be 
chosen considerably higher, notwithstanding the 
fact that the resulting slip which was responsible 
for the loss which oecurred might be verysmall. It 
corresponded to about 2 per cent. to 2-5 per cent. 
In the same gear there was a similar arrangement 
to that which the author had shown, with a movable 
scoop and the rotary-ring vessel which was led 
round ithe whole gear. He had carried out the 
first experiments with such a filling device. It 
represented a filling pump which acted very quickly, 
and had the special feature that it had no idling 
loss. If it were desired to make a pump for changing 
from one gear to another, from a converter to an 
hydraulic coupling, there were existing cases in 
which it took about 10 seconds before the converter 
was filled when changing from coupling to con- 
verter, and that was too long a period for motor 
cars. He had sought for other solutions, and 
especially for a pump which would enable filling 
and manceuvring to be carried out within about 
one second. The arrangement employed gave 
almost unlimited high speeds. It was extremely 
quick and there were no idling losses. He had 
built such a gear, and its size was only 50 per cent. 
to 60 per cent. of that of an ordinary coupling. 
Dr. J. H. N. Tait said that his experience was 
limited to the fluid flywheel. The drag torque of 
that type limited its use for automobile work to 
combination with an epicyclic type of gearbox. 
With that combination the fluid flywheel materially 
improved the handling of an automobile, especially 
under traffic conditions and when manceuvring 
was required. He believed that the major problem 
which was originally encountered was to provide 
a sufficiently fine degree of flywheel balance to 
prevent noticeable vibration. Any marked vibra- 
tion from this source made itself felt as a beat 
phenomenon. Improved balancing technique, to 
gether with the rubber mounting of engines, had 
solved that problem. It so happened that the 
size of fluid flywheel having suitable slip charac- 
teristics for automobile petrol-engine use could be 
designed with about the right moment of inertia 
as a flywheel, and a starter ring incorporated on its 
outer periphery was also about the most convenient 
size for starter-motor application. Those features 
were a ha coincidence. Experience indicated 
that for car use a full-torque stalling speed in the 
region of 750 r.p.m. gave adequate freedom from 
drag to prevent creeping of the car when idling in 
gear and sufficiently low slip over the useful speed 
range. With a slip characteristic appropriate to 
that stalling speed, the temperature rise under 
touring conditions seldom exceeded 50 deg. C. If 
an air space was left in the flywheel for 10 per cent. 
expansion of the engine oil which was used as the 
fluid, the temperature rise necessary for the oil to 
expand completely to fill the flywheel was in the 
region of 150 deg. C. This was adequate to provide 
a margin for any abnormal use which a car was 
likely to sustain in traffic or in hill-climbing 
conditions. 
Referring to Fig. 22 of the paper, it seemed that 
for the same stalling speed a traction coupling 
might require to be considerably larger in diameter 
than the fluid flywheel. That was a disadvantage 
in touring-car design, especially with unit construc- 
tion of engine and gearbox, because, while it was 
desired to provide the maximum body space for 
a given wheelbase, it was not desirable to encroach 
too much on the footboard space with a dome over 





two ways of doing this. One way was to make use 





ever, presented advantages for use with a commer- 
cial-vehicle compression-ignition engine having a 
comparatively high idling speed, where excessive 
flywheel drag was disadvantageous; and a limited 
operating-speed range, over which slip was re- 
quired to be a minimum owing to fuel-consumption 
considerations. 

Professor Dr.-Ing. G. V. Lomonossoff referred to 
the author’s statement that in locomotive and rail- 
car applications the distortion of the main frames 
when passing round sharp curves and over rough 
track was often sufficient to throw the engine and 
gearbox bearings out of line. Although in agree- 
ment with that statement, his deductions from it 
were not those of the author. Mr. Sinclair suggested 
an increase in the flexibility of the connection 
between the prime mover and wheels, whereas he 
thought that in Diesel locomotives the frames 
should be even more rigid than in steam locomotives ; 
in all his locomotives he had followed that principle 
with success. Difficulties with the Krupp-Sulzer 
locomotives for the Russian State Railways showed 
that excess of flexibility might be dangerous, 

In the latter part of his paper Mr. Sinclair said 
that “It appears that the conventional reciproca- 
ting steam locomotive cannot be developed to meet 
the requirements of the immediate future in hauling 
heavy passenger trains at the high average speeds 
now being demanded on the American Continent 
and elsewhere. The limitation arises primarily 
from the decrease in horse-power and tractive effort 
due to wire-drawing at high speed.” Recent 
German tests had shown, however, that conven- 
tional steam locomotives could run at speeds of 
about 140 m.p.h. with an overall efficiency of 
10 per cent. The main advantage of turbo-loco- 
motives was not the higher mean overall efficiency, 
but their more favourable action upon the rails. 
For American and Continental railways, having a 
less stable permanent way than in this country, 
this was a matter of great practical importance. 
He could not agree with the author’s remark that 
“a number of turbine-driven locomotives are in 
successful service with mechanical drive through 
helical reducing gears.”’ So far as he knew, five 
of the existing turbo-locomotives were out of 
service, and the remaining four could not compete 
with reciprocating steam locomotives ;_ the former 
had an overall efficiency only about 20 per cent. 
higher than that of the latter, while their initia! 
cost was more than double. The main disadvantage 
of all existing turbo-locomotives was slow accelera- 
tion and very low efficiency during that period. 
The first disadvantage could be eliminated by the 
use of a gearbox, but the second remained. 

In his comparison between turbo-mechanical, 
steam-reciprocating and Diesel-electrie locomotives 
in Fig. 49 of the paper, the author gave no informa- 
tion regarding overall efficiency, so that any prac- 
tical comparison between the locomotives mentioned 
was impossible. Some indication of the efficiency 
of the geared turbine locomotive could, however, 
be obtained from Fig. 44. Plotting from it the 
turbine output and the horse-power at the rail 
against speed, it would be seen that at starting 
even a geared-turbine locomotive had an overall 
efficiency very near to zero, whereas for conven- 
tional steam locomotives it was about 4 per cent. 
and for Diesel geared locomotives about 30 per cent. 
No one would use the turbo-locomotive for local 
service, but even for service on main lines speeds 
less than 30 m.p.h. were not so unusual as the 
author seemed to think. The disadvantages of 
the geared-turbine locomotive of the author's 
Fig. 43, would disappear if the boilers and turbines 
were replaced by a Diesel engine. Such a replace- 
ment would be quite natural, since the locomotive 
had oil firing ; it would save at least 50 per cent. 
of that valuable fuel. The main significance of 
the locomotive in question was that it had proved 
the possibility of using gear transmission for 
4,000 h.p. 

Mr. W. H. Atherton said he spoke not as a 
designer of fluid couplings, but as a user. He had 
employed both the ordinary scoop-tube type and 
the traction coupling on different conveyors, and 
would like to inquire whether the type of coupling 
with the scoop tube permanently fixed in the full- 





the flywheel housing. The traction coupling, how- 





peed position had been applied to an actual 
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conveyor drive to relieve stalling, and he would also 


like to know whether the author considered that 
that design was any better than the standard 
traction coupling without any scoop tube at all. 
The simple traction type of anti-stalling coupling 
mentioned was used on some extremely long over- 
head conveyors with suspended loads and for several 
drives employed in large motor-car factories for 
feeding finished units to the main assembly con- 
veyor. By the action of the three or more couplings 
in equalising the load between the different motors 
throughout the conveyor, overloading was prevented. 

There were two instructive applications of fluid 
couplings which came within his experience. In 
one the variable speed was obtained by means 
of a scoop-tube coupling of the older type, and in 
the other by using a variable-speed motor. In 
1933 he was responsible for the construction of a 
conveyor of 800-ft. centres for taking bags of 
sugar from the warehouse of a London refinery to 
the wharves. The conditions of working were such 
that the conveyor had to be frequently started and 
stopped when fully loaded. This intermittent 
operation meant a succession of short runs and 
repeated shocks to the transmission, producing an 
unpleasant vibration. It was at length decided to 
fit the existing 16-h.p. motor with a Vulcan-Sinclair 
fluid coupling of the scoop-tube type, with pump 
and oil tank, but without a cooling device, which 
was unnecessary for the particular application. 
The reasons for installing this coupling might be 
briefly put under three headings: (1) it was easy 
to apply without scrapping any existing gearing ; 
(2) iteliminated all starting shock from the conveyor 
chains and mechanism by lengthening the period 
of acceleration; and (3) it furnished a simple 
method of adjusting the speed of the conveyor to 
suit the conditions of working. It became easy 
to hold back the bags of sugar when they were 
coming along too quickly to be handled, and also 
to speed up the supply when required. 

The second application referred to a conveyor of 
the double-service type now under construction. 
Its entire circuit was 715 ft. long, and it had chain 
wheels 8 ft. in diameter and a vertical main shaft 
1) in. in diameter. Heavy sugar moulds were 
carried on a series of turntables attached to chains, 
moving along at a speed varying from 3 ft. to 5§ ft. 
per minute. On account of the slow speed, the 
power needed was small, although the moving mass 
amounted to 240 tons. The total ratio of reduction 
on the combined gears was 3,000 to 1. A traction- 
type fluid coupling was fitted to the spindle of a 
direct-current motor of 15 h.p. running at 720 r.p.m. 
The oil-reservoir chamber was internal in the 
design. ‘The coupling would normally transmit a 
torque of 73 |b.-ft., and it was designed to stall 
against a torque of 137 |b.-ft., this protecting a 
conveyor costing about 18,0001. against the possi- 
bility of destructive overload. 

Mr. ©. E. Fairburn said that he had seen many 
Diesel railcears in the United States and all over 
Europe, and he thought it was now clear that 
with an engine of below 300 h.p. mechanical trans- 
mission was not only possible but advisable, partly 
because of its efficiency, but more particularly 
because of considerations of space and weight. One 
thing which he had not been able to disentangle 
was what the advantage of the fluid coupling was. 
It usually added to the cost. The performance of 
many of the railears now being operated was 
entirely satisfactory, maintenance was low, and as 
long as there was enough mileage a year they were 
quite an economic proposition. The London 
Midland and Scottish Railway were about to run 
a train with the converter type of coupling, and 
in the near future they might know more about it, 
but that was his position at the moment, and he 
would be grateful for any enlightenment that the 
author could give him. In the case of shunting 
locomotives, generally speaking, the horse-power 
of the engine had to be bigger, and there was one 
point about them which was often overlooked, but 
which in iteelf was a determining factor as to 
whether electrical transmission or mechanical trans- 
mission should be used. No matter what the 
drivers might be told, they would reverse before 
the engine and load came to a standstill. In the 


United States that was the determining factor in 
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using electrical transmission there with shunting 
locomotives. 

With regard to the locomotives referred to in 
Fig. 48 of the paper, he was a little astonished at 
the figures given, because when in the United 
States he had the advantage of seeing the detailed 
design of the turbine locomotives which were being 
built for the Union Pacific Railroad, and the 
figures bore no relation to those given in the paper. 
They were gone into fairly carefully, and it was 
found, roughly, that, taking the same performance, 
the steam-reciprocating locomotive cost 2, the 
turbo-electric locomotive cost 3, and the Diesel 
locomotive cost 4. He would submit to the 
author that the diagrams and figures given in 
Fig. 48 were not a real comparison at all. Taking 
the turbo-direct (mechanical) locomotive, its adhe- 
sive weight was 280,000 Ib., while in the case of 
the turbo-electric locomotive the adhesive weight 
was approximately 680,000 lb. In the turbo- 
electric locomotive one had the boiler, the turbine, 
the generator and the condenser, and, assuming 
that there was nothing above deck for the mechanical 
drive, one still had to find room for the boiler, 
the turbine and the condenser, and the comparison 
of the length of the locomotives did not seem to 
him to “tie up” in those cireumstances. The 
generator was quite small in length, and if that 
were taken away something like 90 per cent. of 
the length of the locomotive would be left. He did 
not see, therefore, how the use of mechanical drive 
was going to make it possible to pack what remained 
into the space given. 

Mr. Harold Sinclair, in reply, said that, with 
regard to Dr. Féttinger’s observations concerning 
the steps which could be taken to reduce the size 
of the fluid coupling by running it at a higher speed, 
a warning note should be sounded in regard to 
traction, and particularly in reference to *buses for 
town service, which had to do a great deal of 
starting, and also with reference to locomotive 
work. It was possible to go too far by gearing-up 
the coupling, and so reducing its diameter and the 
superficial area from which the heat was dissipated. 
With regard to Dr. Féttinger’s interesting design 
with a rocking scoop which enabled a working 
circuit to be filled very rapidly, he would say that 
this was a problem with which his firm had had 
some contact. He appreciated that it was a very 
neat method to engage the scoop tube with the 
rotating annulus of liquid to transfer a quantity 
quickly into the working circuit without involving 
a large and clumsy auxiliary pump. The point 
which required watching was the getting of the air 
out of the circuits, which was quite as important 
as getting the oil in. 

Dr. Tait had brought out the point that the 
ordinary fluid flywheel happened to be of a size 
which met motor-car requirements quite happily. 
It was remarkable that the diameter was just right 
to suit the starter ring, and the length was just 
short enough to be reasonable and the slip just 
suitable for the requirements of a motor-car. 
Actually, by modifying the characteristics of the 
coupling, and not going the whole length of the 
traction coupling, one could produce a coupling 
having a lower drag torque, a lower running slip 
and a higher resistance to abuse, and still make a 
good job of it as far as the limitations of space were 
concerned. With regard to the observations of 
Professor Lomonossoff, the reason for the produc- 
tion of the 4,000-h.p. turbo-mechanical design 
shown in the paper was, he believed, principally the 
belief on the part of the railway engineers concerned 
that a turbine represented a particularly suitable 
prime mover for a locomotive of that power, and 
undoubtedly they would appreciate the point 
brought out by Professor Lomonossoff, that the 
real advantage gained by using a turbine was the 
smooth drive to the rail wheels. 

Mr. Atherton raised the question of the advantage 
or otherwise of the coupling with a fixed scoop 
compared with the plain traction coupling. The 
principal difference was that with the scoop- 
controlled coupling hiving a fixed scoop the motor 
was enabled to start and run up to full speed 
without any materia] load, whereas with a motor 
connected to a traction coupling, as the motor 
approached full speed the torque imposed on it 











by the coupling was, in the case of a solid shaft, of 
the order of twice full load. The former method 
allowed the motor to run up against light load, and 
the progressive filling of the circuit brought the 
driven machine up to speed. In reference to 
Mr. Fairburn’s contribution, he would say that 
the result of the experience of those who were 
concerned with using the fluid couplings was shown 
by the fact that in 1937, taking the world construc- 
tion of Diesel rail vehicles, 60 per cent. in service 
or under construction had fluid transmission, and 
the honours in relation to the remaining 40 per cent. 
were shared in unequal proportions by electric 
transmission, direct mechanical, and other methods. 








FIRE PROTECTION OF STEEL 
STRUCTURES. 


Tue Committee on Fire Risks in Generating Stations, 
whose report was recently published by the Electricity 
Commissioners, pointed out that the roof trusses of 
buildings containing switchgear, transformers and other 
potentially inflammable equipment, might be protected 
with substantial asbestos shields or moulds to delay 
the effect of any fire. One method of effecting this 
protection, and its behaviour under fire, was demon- 
strated by Messrs. Newall’s Insulation Company, 
Limited, Asbestos House, 59}, Southwark-street, Lon- 
don, 8.E., at the Barking generating station of the 
County of London Electric Supply Company, Limited, 
on Friday, April 22. For this purpose a rectangular 
housing consi ting of four brick walls, 14 in. thick and 
about 7 ft. high, was erected in the grounds of the 
aged station and was used to support four 6-in. by 3-in. 

y 12-Ib. rolled-steel joists, the ends of which were 
embedded in the brickwork. Two of these joists were 
bare, while the other two were completely insulated 
with a l-in. covering of thick moulded asbestos faced 
with refractory wash. Each pair of beams was 
1 aded with 2} tons of red bricks. Incorporated in the 
structure were five 2-in. pipes containing cables. Four 
of these were thermally insulated, a 3-in. thickness of 
moulded asbestos, 1-in. of asbestos moulded troughing, 
1-in. of asbestos sheeting, and 1-in. of asbestos corruga- 
ted moulding being used respectively for this purpose. 
In the fifth case, the lead-covered cable was left unpro- 
tected. A fire was lighted in a metal tray on the 
floor of the building and was fed with transformer oil 
from a 50-gallon tink outside. After a few minutes 
the heat of this fire was sufficient to soften the unpro- 
tected joists so that they collapsed, bringing the 
brickwork with them, while the insulated joists 
remained completely unaffected. In the same way 
the insulation of cables in the asbestos troughing, &c., 
did not ignite or become unduly h t, while the lead 
covering and insulation of the unprotected cable 
soon caught fire and were completely destroyed. 

It is stated that moulded asbestos, used in this way, 
shows no tendency to crack or fall away under sudden 
uneven heating. It can be moulded to fit almost 
any size of girder or angle and in round or elliptical 
sections for cables. It is easily and quickly fixed 
and is clean to apply. The refractory cement finish 
with which it is treated minimises the possibility of 
burning oil soaking into the asbestos. Where ceiling 
girders are insulated on three sides only, the method of 
application is to fit fillets on the webs, usually one on 
each side per running foot. These web pieces and the 
protective sections, which are 3 ft. in length and are 
available in different thicknesses, are then cemented 
with heat-resisting cement and are secured to the 
girder by }-in. bolts, which pass through holes in the 
web adjacent to the fillets. The heads and nuts of the 
bolts are sunk in the cover and filled in with asbestos 
cement. Where insulation is required on all four sides, 
the asbestos sections are supplied in two halves, which 
are built round the girders and cemented with heat- 
resisting cement. They are further secured by nickel- 
chromium binding wires, which are sunk in grooves in 
the outer surface of the covers. These grooves are 
then filled in with a non-absorbent refractory cement. 
which is also used for coating the whole of the outer 
surface. In a similar test to the one described above, 
it was found that after a protected girder had been 
exposed to an oil fire with a flame temperature of 
2,100 deg. F. for 1} hours, the steel temperature 
had not risen above 212 deg. F. On the other hand, 
the uninsulated girders collapsed in about 10 minutes. 








Guienron Merpium-PsospHorus Pic-Iron.—-Messrs. 
The Stanton Ironworks Company, Limited, near Notting- 
ham, announce the introduction of a oe erngs 4 

hosphorus (0-5 per cent. to 0-75 per cent.) foundry pig- 
con te be inowd aude the iuees of “ Glenton.”” Fhis 
iron has been introduced with the object of catering for 
the recent increase in the demand from foundries con- 
cerned with engineering castings, when the primary 
consideration is strength at medium cost. 
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MECHANISED FOUNDRY OF MESSRS. R. A. LISTER AND 
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Fie. 2. Corr-Sanp 


MECHANISED FOUNDRY OF MESSRS. 


R. A. LISTER AND COMPANY, | ?* 


LIMITED, DURSLEY. 


_AttHoveH the basis of successful quantity produc- 
tion is continuity of operation, together with a careful 
synchronisation of different processes, so as to avoid 
both gaps in the flow of material, and local accumula- 
tions of work awaiting attention, comparatively little 
has been done in the past to apply these principles 
to the organisation of foundries. The use of moulding 
machines, power-driven handling appliances, and small 
tools for ramming and fettling has eliminated a certain 
amount of handwork, but such innovations in them- 
selves do not constitute mechanisation in the sense of 
ensuring that all the separate functions shall be co- 
ordinated as definitely as the movements of the differ- 
ent parts of a single machine. Nor do they go far 
to improve the amenities of the foundryman’s task or 
his surroundings, the nature of which still renders it 








PREPARATION PLaAnrt. 


difficult to secure a satisfactory inflow of youths pre- 
red to make the trade their life’s work. 

A bold and evidently successful attempt to break 
with tradition in these respects has been made by 
Messrs, R. A. Lister and Company, Limited, in the 
design of a new foundry building recently completed 
at their oil-engine works at Dursley, Gloucestershire, 
and intended eventually to supersede their existing 
foundry in supplying castings also to the cream sepa- 
rator department and for the other requirements of the 
firm’s business as agricultural engineers. Following the 
decision to introduce a system of mechanisation in the 
foundry, the directors of Messrs. R. A. Lister and 
Company undertook an exhaustive survey of the latest 
British and Continental practice in foundry equipment, 
and were led to the conclusion that, to obtain the 
fullest benefits, the foundry building should be designed 
for the purpose. As a result, a new building has been 
erected and equipped with plant designed for the con- 
tinuous production of all the iron castings required by 
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the engine works at a rate, at the present time, of about 

| 100 tons per day. When we visited the works on 
| Friday last, April 22, only one of the two cupolas was 
in use. Eventually, however, there will be four cupolas. 
each with a rated capacity of 6 tons per hour ; so that, 
with one laid off for maintenance repairs to the lining, 
the remaining three will be able easily to maintain. the 
130 tons per day which is the anticipated maximum 
output of the foundry. 

A plan of the building and of the plant thus far 
installed is shown in Fig. 1, and interior views are given 
in Figs. 2,3 and 4 on this and the next pages. The 
building has overall dimensions of 360 ft. in length by 
170 ft. in width, and is 32 ft. high to the eaves. The 
intention is to rely on natural lighting as much as 
possible, roof lights being provided, as well as large 
windows ; and to ensure that the roof lighting is pro- 
perly maintained, permanent gangways are fitted for 
the use of the cleaners, with water connections con- 
veniently disposed. Along one side wall there is a 
siding connecting with the London Midland and Scottish 
Railway. This siding is carried through an extension 
of the charging bay, through openings which can be 
closed by steel doors to guard against pilfering from 
loaded coke wagons. The other side of the building 
is parallel with a works’ road. 

The centre of the charging bay is occupied by storage 

bins, which are surrounded and intersected by a narrow- 
gauge tramway on which run the wheeled skips of the 
charging machine. Adjacent to the new-metal bins 
are portable scrap-bins, collected from various parts of 
the works by means of petrol-engined trucks, also 
manuthatuged, by the firm. Iron turnings and borings 
from the machine shops are included in the scrap quota 
in the charge, but these are first filled into light sheet- 
steel containers for convenience of handling. The 
metal is tran:ported in the store by a 3-ton Morris over- 
head travelling crane, carrying a 14-ton electro-magnet. 
Each loaded skip, on its way to the charging machine, 
passes over one of two Avery automatic dial-type 
weighing machines. 
Synthetic sand only is used in the foundry, and this 
is unloaded by buckets travelling on a runway which 
spans the railway siding. From the receiving hoppers 
the sand is shovelled into an August rotary drier and is 
thence transferred pneumatically to a charging hopper 
situated above the mixer. In this machine, which is 
of the Rotoil type, linseed oil or other agglutinant is 
added, and the prepared sand is then discharged through 
a bottom spout into the containers in which it is 
wheeled to the core benches. The use of pneumatic 
conveyance between the dryer and the mixer hopper 
improves the quality of the sand appreciably by remov- 
ing @ certain amount of fine dust, which is collected 
in a bag filter mounted outside the building. Fig. 2 
shows a general view of the cove-sand plant. 








The moulding sand is a clay-free silver-sand, 
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has the advantage over naturally-bonded sand that the 

addition of only about | cwt. per day suffices to keep | 
in condition the 75 tons of moulding sand normally | 
present in the system. The same circulation of natur- | 
ally-bonded sand would require refreshing with about | 
53 cwt. of new sand per day, an amount exceeding the | 
normal wastage and, therefore, necessitating the regular 
removal of the excess. The sand in the system is | 
tested at half-hourly intervals for compression strength, 
permeability, and moisture content. In the matter of 
moisture content another advantage is claimed for 
synthetic sand, in a permissible reduction of the mois- 
ture to about 5 percent. This figure is about 1 per cent. 
leas than obtains with naturally-bonded sand, a reduc- | 
tion which, in the present instance, represents about 
15 cwt. leas water to be turned into steam. 

In describing the processes to which the moulding 
sand is subjected in its continuous journey through the 
system, it is convenient to begin at the knock-out floor, 
consisting of a grating on which the moulding boxes are 
emptied. The castings, the runners, and some of the 
core-irons remain on the grating, while the sand falls 
through on to a rotating horizontal plate, 6 ft. in dia- 
meter, from which a plough transfers it to a belt, 2 ft. 
wide and running over pulleys spaced at 14 ft. centres, 
feeding a magnetic separator supplied by Messrs. Electro- 
magnets, Limited. After the removal of tramp iron | 
in the separator, the sand falls on to a conveyor which 
elevates it over a cylindrical rotating sereen, 4 ft. in 
diameter by 6 ft. in length, and of } in. mesh. The 
conveyor buckets, which measure 2 ft. square in plan, 
are automatically tipped into the screen feed-hopper. 
The waste matter passes down a shoot into a bin, which 
is removed, when full, by a Lister truck; and the 
acreened sand falls into the larger hopper to be seen 
in the centre of Fig. 3, on this page. At the base of 
the hopper, which has a capacity of about 40 tons, a 
rotating plate and plough, similar to those situated 
beneath the knock-out grating, feed the sand into a 
horizontal roller mill. The tendency of the sand to 
cake in the mill is overcome by cam-actuated hammers 
which beat on the cylindrical casing as the mill revolves, 
and dislodge the sand from the internal mixing vanes. 
On leaving the mill the sand is dosed with measured 
quantities of water, coal-dust and other ingredients 
needed to restore it to the standard condition. 

The vertical casing seen to the left of the mill in 
Fig. 3 encloses a high-speed bucket elevator which 
raises the sand to an aerator, shown to the right of the 
gantry in Fig. 4. The elevator casing is provided with 
an opening in the lower part, to enable air to circulate 
round the buckets in order to cool the sand, a matter of 
some importance when operation is continuous. From | 
the aerator, which acts by throwing the sand centri- | 
fugally against rows of suspended prongs, the sand is | 
shaken on to an elevating belt conveyor, 2 ft. wide and | 
running at 100 ft. per minute, and is discharged to a 
horizontal scraper conveyor serving the ready-use 
hoppers above the moulding machines. The scraper 
conveyor consists of vertically-disposed scraper plates, 
22 in. wide and 8 in. deep, held at intervals of 2 ft. 
between parallel moving chains. The plates scrape 
along a trough in which are adjustable openings leading 
to the nine sand-hoppers. Every sixth scraper has a 
serrated bottom edge, to break up any layers of sand 
which might tend to pack in the trough. An addi- 
tional spout is provided, discharging to a belt conveyor 
placed at right angles to the main line, serving the 
hoppers of two Osborne moulding machines for repeti- 
tion work of large size. If all the hoppers are full, the 
surplus sand passes down a shoot to the spillage con- 
veyor which runs beneath the moulding gratings, and 
so is returned to circuletion. It is intended that 
moulds made by the large Osborne machines shall be 
knocked out over a separate grating situated between 
the machines and the core stoves at the cupola end of 
the building. Belt conveyors are arranged beneath the 
floor, providing an auxiliary sand circuit for moulding 
boxes too large to be placed on the mould conveyor. 

The moulding boxes, after the moulds have been 
knocked out, are hung on the hooks of a pendulum 
conveyor which carries them down the line of moulding 
machines. These are of varicus makes, chiefly the 
Britannia, Osborne and Zimmerman types, together 
with a portable International machine, and are operated 
by compressed air. The flow of sand into the boxes is 
controlled by hopper valves of the clam-shell type, 
some being fitted with a canvas funnel to aid distribu- 
tion and minimise spilling. The half moulds are lifted 
from the machines on to roller runways, placed at right 
angles to the mould conveyor, for the insertion of cores, 
gauging and closing. The halves of the moulds are 
clam ped together, but are not usually weighted. When 
ready for pouring they are slid on to the mould con- 
veyor, which consists of a series of cast-iron plates, 
3 dt. 3 in. in length by 3 ft. in width, and grooved to 
allow free escape for gases, drawn along by a chain at 
a speed which may be varied up to a maximum of 12 ft. 
per minute. The ladles are brought from the cupolas 








on an overhead runway parallel with the mould con- 





[APRIL 29, 1938. 





Fie. 3. 


Movu.pine-Sanp CONDITIONING PLANT. 
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veyor. From the pouring platform the moulds are 
taken by the conveyor through a hood, 155 ft. in length 
and parallel to the line of moulding machines. A fan 
removes the fumes given off by the hot moulds and, 
by drawing in air at both ends of the hood, serves also 
to cool the sand in readiness for knocking out when the 
other end of the conveyor is reached. 

The position of the core benches is parallel with that 
of the moulding machines, as shown in Fig. 1. The 
green cores are arranged on carrier-plates which are 
moved along a roller path into the coke-fired drying 
stoves, through which they travel on trays suspended 
from a conveyor chain. The lead of the chain is such 
that the cores are first subjected to a gentle drying, 
then baked in a second chamber, and finally are deli- 
vered on to another roller path for inspection and 
blacking. A separate oven is provided for drying the 
blacking, and when ready for use the cores are taken 
to the oore-setters on rubber-wheeled bogies. The line 
of green cores can be seen in the foreground of Fig. 4, 
on its way to the drying stoves, which are situated to 
the right of the spectator. On the side of the shop 
opposite to the core-making plant are stores for the 
metal patterns, tool-room and offices, air-compressing 
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plant, and the fettling shop, all of which are indicated 
on Fig. 1, There is also a sand-blasting equipment to 
deal with the heavier castings. The grinding wheels 
used are the two-speed type of Messrs. F. E. Rowland 
and Company, Limited. It is intended shortly to in- 
troduce surface grinders also, in order to reduce the 
amount of heavy cutting in the machine-shop. Small 
castings are cleaned by rotating them in rumblers. 
The heavy cores from the larger castings are charged 
on to a vibrating screen to recover the iron. 

The building is of sufficient size to accommodate a 
duplicate moulding plant on the other side of the 
central fume hood, which is wide enough to permit two 
conveyors to run through it side by side; and this 
extension can be readily made when required, as a 
certain amount of preparation for it was undertaken 
in advance, as in the case of the cupola-charging plat - 
form. The present output of the plant comprises 
about 10,000 cores and 4,000 moulds per day, and about 
130 horsepower is absorbed in driving the various 
machines, conveyors, &c. The plant has been con- 
structed by Messrs. Herbert Morris, Limited, as general 
contractors, to the designs of Mr. F. J. Cook, past- 
president of the Institute of British Foundrymen. 
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THE RUG HYDRO-ELECTRIC 
SCHEME, NORTH WALES. 


TxovueH the electricity, which is being consumed in 
ever greater quantities in this country, is more and 
more being generated in large power stations, a glance 
at such documents as the Annual Reports of the 
Electricity Commissioners, and that which has been 
conveniently labelled with the name of Lord McGowan, 
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without too great a capital expenditure, and if sufficient 
enterprise is shown in overcoming the difficulties which 
will always exist to a greater or less extent. 

An interesting example of this type of electrical 
development is offered by the scheme which has been 
carried out by Colonel Vaughan Wynn, of Rig, near 
Corwen, in North Wales. This uses water power for 
the generation of electricity, and this in turn meets 
a considerable lighting and power load on Colonel 
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will show that considerable development is also 
taking place at the other end of the scale. Only 
recently permission was given to establish a public 
generating station with a capacity of 155 kW at 
Ardrishaig, and many other examples, mainly of a 
semi-public or private character, could easily be 
found. The reason for this is not difficult to explain. 
There are numerous places in the remoter parts of the 
country to which it is not yet economic to give a supply 
from the grid or from an ordinary undertaking. Never- 
theless, these frequently offer a load well worthy of 
development, if the necessary power can be obtained 





Wynn’s own estate, provides a public supply in the 
towns of Corwen, ) tine and Gwyddelwern, and 
enables a private supply to be given to certain stone 
quarries in the neighbourhood. Historically, the scheme 
dates back to 1911, when a small hydro-electric set 
was installed at the outlet from the lake in Rag park, 
the position of which is shown on the map reproduced 
in Fig. 1. This set consisted of a turbine constructed 
by Messrs. Gilbert Gilkes and Company, Limited, 
Kendal, which operated under a head of about 12 ft. 
and was fitted with gunmetal shutters, which could 
be raised or lowered to vary the flow of water and 





the speed, The turbine was coupled to a 15-kW 
dynamo, which was constructed by Messrs. Thomas 
Parker and Company, Limited, Wolverhampton, and 
supplied current at a ure of 200 volts for lighting 
the house and outbuildings, as well as furnishing a 
supply to cookers, This plant is still in working order 
and is used when a 
After the war, it became apparent that a greater use 
of electricity could not only te made in the house and 
on the estate, but that a potential demand existed in 
Corwen and certain other near-by villages and farms. 
Colonel Wynn therefore decided to undertake the 
development of the mountain stream known as Afon 
Trystion, which, as will be seen from Fig. 1, flows 
into the River Dee near the village of Cynwyd. An 
army was, therefore, entered into with the Corwen 
ric Light Company, i a concern which 
was formed for the purpose, to take a bulk supply 
for distribution in that town, and arrangements were 
also made for the construction of transmission lines to 
supply both the house and other outlying consumers, 
This development started with the construction of 
a dam at a point on the hill side, w the Afon 
Trystion flows through a narrow gorge, i 
view of which is given in Fig. 2, was built, to Colonel 
Wynn’s design, entirely by local labour, and consists 


of gravity and arch portions. The gravity is 
about 50 ft. long at the crest, and on the side 
abuts into the solid rock. It is verti¢al on the upstream 
face, but the face is with a 
slight batter. A valve controlling to the 
ipe line is in in this section. The arch 
section is 56 ft and is divided into two 8 


by a buttress of rock, as will be clear from the - 
tion. It includes a short spillway in which there is a 
run-off valve. Both the valves are manually operated. 
Both portions of the dam are ly of mass con- 
crete, though the ¢rest is reinforced with scrap iron 
which was found on the estate. No constructional 
difficulties were met with the progress of this . 
part of the work, except that solid rock was not 
encountered so soon as Was ex , and excavations 
had to be carried down to a lower level than would 
otherwise have been the case. Indeed, there were 
distinct indications that similar work, probably for 
a dam supplying a water wheel that has now dis- 
appeared, had been carried out at a much earlier 
period. The effect of building this dam has been to 
provide a reservoir of some five acres in extent. This 
is sufficient in normal seasons to supply the plant 
described below, though an oil engine-driven set is 
available as an alternative. 

Water is supplied from this reservoir to the power 
station through a single pipe line 18 in. in diameter, 
which is carried on concrete saddles, and runs across 
country. It is buried im a trench for part of its length, 
while the remainder is in the open. The pipe iteelf, 
which was supplied by the Stanton Ironworks, Limited, 
Nottingham, is of mild steel, of riveted construction. 
It was laid in short lengths with leaded expansion 
joints between each length, A concrete anchor block 
is placed at the point where the line makes an abrupt 
vertical bend down the hill side. A view of the line 
is given in Fig. 5, page 486. 

In the scheme prepared by Colonel Wynn in 1921, 
the power station was built 600 yards from the reser- 
voir, some way above the village of Cynwyd, at a 
point which gave a working head of 225 ft. Its 
equipment consisted of two alternators with outputs of 
75 kW and 45 kW, respectively, both of which were 
driven by hydraulic turbines. In addition, there was 
an oil engine, which was connected to a 35-kW alter- 
nator through a belt, and was used at times of low 
water. This set could not, however, be operated in 
parallel with the other units. All three sets generated 
three- current at 3,300 volts. Unfortunately, 
though the site of this station was in a deep, narrow 
valley, experience showed that it was unusually exposed 
to lightning. No protection against this been 
provided by the installation of lightning arresters, and 
the station was, in fact, struck by lightning in 1936, 
the stroke being of such severity that a fire broke out. 
As a result the 75-kW set its associated switch- 
gear were destroyed. The 45-kW alternator was also 
much damaged by water, and the buildings were 
practically reduced to a shell. 

This disaster naturally necessitated the complete 
reconstruction of the station. Owing to the increasing 
demand for power, it was, however, decided to abandon 
the original site and to place the new plant farther down 
the valley, thus increasing the working head by 120 ft. 
to a total of 355 ft. 

Owing to the frequency of lightning discharges, it 
was also decided to provide a buffer between the 
alternators and the outgoing lines, The generating 
pressure was therefore reduced to 400 volts, and a 
transformer with special bracings on the end turns was 
installed to step this up to the original transmitting 
pressure. The existing 45-kW, 3,300-volt alternator 
was re-wound to give 63 kVA at 400 volts, and a new 
188-kVA, 400-volt, three-phase alternator driven by 
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a hydraulic turbine was installed. The 35-kW oil- 
engine set was also moved from the old to the new 
station for use during periods of drought. This 
reconstruction was completed in May, 1937. It may 


be added that it has now been decided to instal a 200- 
h.p. four-cylinder Crossley engine and alternator, which 
it is hoped will be running towards the end of May. 
The 188-kVA machine, of which a view appears 
3, consists of a turbine, which was constructed 


in Fig. 
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of the oil circuit breakers. This equipment, shown in 
Fig. 4, is built up of sheet steel plates, which are fixed 
to an angle-iron framework. It is completely inter- 
locked to ensure safety in operation. 

As will be seen from the map given in Fig. 1, two 
high-tension transmission lines are run from the 
Cynwyd station. These are carried on wooden poles 
of the type used by the Post Office for their aerial 
telegraph and telephone systems and are mounted on 
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by Messrs. Gilbert Gilkes and Company, Limited, 
endal, and a fan ventilated alternator with ball and 
roller bearings, which was supplied by Messrs. The 
General Electrical Company, Limited, Magnet House, 
Kingsway, London, W.C.2. The two machines are 
connected by a flexible coupling. The exciter for this 
machine is overhung, and is directly bolted to the 
bearing bracket at the slip-ring end of the alternator. 
As already mentioned, the alternators generate three- 
phase current at 40°) volts and 50 cycles. The current 
is stepped.up for transmission by a 250-kV A, 400/3,300 
volts transformer connected to the low-tension bars 
of the switchgear. Both the switchboard and the 
transformer, shown in Fig. 3, were constructed by 
Messrs. The General Electric Company. The trans- 
former, which is connected delta-star, is of the firm’s 
standard indoor design. The alternator driven by 
the oil-engine set is connected to another panel on 
the same board and thence to the low-voltage side 
of a 35-kVA transformer. Each circuit is provided 
with a mechanically-operated draw-out type of oil 
circuit-breaker, which is fitted with three overload 
trip coils. The alternator panels are also equipped 
with a three-phase reverse. power relay and an ammeter. 
The ‘bus bars forming the three-phase four-wire 
system are mounted in chambers at the rear of the oil 
circuit-breakers. In the centre of the board is a panel 
carrying the synchronising and metering equipment, 
while at the right-hand end is a lighting panel on which 
is mounted a five-pole change-over switch for control- 
ling the heating and lighting cireuits. The alternator 
fields are controlled from exciter pillars, each of which 
is equipped with an ammeter and voltmeter, as well 
as with a hand regulator and main field switch. 

The two outgoing 3,300-velt overhead lines are 
controlled by mechanically opereted oil circuit-breakers 
and isolating switches, the latter being connected to 
two sets of ‘bus bars. These isolating switches, which 
have one “ off '’ and two operating positions, are actuated 
by lever handles and enable both lines to be supplied 
from either the 250-kVA or the 35-kVA transformer 
or from both in parallel. The turbine-driven alternators 
are arranged so that they can be connected in parallel 


on the low-tension side and thence to the 250-kVA | 


transformer, but the oil-engine set cannot be ran in 
parallel with them, though switches on the high-tension 
side enable it to feed either of the outgoing lines. 

The feeder switchgear is of Messrs. The General 
Electric Company's 8.V.D. type, which embodies air 
insulation between the apparatus and vertical isolation 
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lines to Druid and Plas-Tsaf through a transformer. 
A fourth high-tension line is run from the inter- 
connection of the first two lines to a 32-kVA substation 
at Tynygotel, and thence to the town of Carrog, as 
shown on the map. On its way this line passes 


through a substation, whence a supply is given to 
Pentretrewyn. 
line is run from Tynygotel 
Gwyddelwern, respectively. 


As will also be seen, a low-tension 
to Tynyllidiart and 
As already mentioned, 
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of the pole and at each end of a single cross-arm. The 
| poles were obtained from the estate and were erected 
| by estate labour. The span varies between 150 ft. 
| and 160 ft., and the average height of the wires from 
| the ground is 26 ft. One line runs over the side of 
the mountain direct to Corwen, spurs 
off on the way at Bryn-Llwyn and Bryn-saint. This 
| line consists of copper-wire, the same construction 
being used on the interconnector, which is run to 
join the second line near Tynycefn. This second line, 
which consists of steel wire, is first carried through the 
village of Cynwyd, where there is a 32-kVA sub- 
| station and a low-tension distribution system, and 








|thence through Gwerclas, Hord-y-Calch and Glyn- 
Alwern, at each of which places there is also a sub- 
| station, to the junction with the first line. Shortly 
| before this point is reached a third high-tension line 
| is run off to the house at Rag, where there is a 250-kVA 
On its way this line feeds low-tension 
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| post-type insulators, which are placed on the top| the low-tension distribution system in 


| Corwen 


being taken | 
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Corwen is in 
the hands of a local supply company. A supply is 
also given to a small transformer, whence power is 
taken off by the Great Western Railway for use at 
station. The total length of high-tension 
transmission line is about 12 miles. 

The map also shows the separate low-tension system 
which is fed from a second power station near Llidiar. 
This makes use of a small reservoir whence water is 
supplied through a 10-in. steel pipe, 650 ft. long, 
at a head of 250 ft. to a 35-h.p. Gilkes turbine. This 
turbine is coupled to a 15-kW Brush alternator which 
generates three-phase current at 400 volts and a 
frequency of 50. It supplies a low tension system 
which extends as far as Erwr-Dalar on the north side 
of the Dee. 

We have to thank Colonel Vaughan Wynn for 

rmission to describe this interesting scheme, and 

he General Electric Company for the loan of the 
photographs which illustrate the article. 
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FIRE TESTS OF WOODEN 
PARTITIONS. 


AN interesting account of some fire-endurance tests 
made in the United States is given in the February 
issue of the Journal of Research of the National Bureau 
of Standards,* the object being to arrive at some 
classification of treated material in terms of its resist- 
ance to fire, as compared with untreated wood, 

The partitions under test were mostly 4 ft. square, 
some of them being composed of untreated longleaf 
pine, while others were 10 ft. by 16 ft., made up of 
treated birch with cores, 1} in. in thickness and veneers 
#s in. thick, giving them a total thickness of 2} in. 

The smaller partitions were built. up of one, two, or 
three plies of }-in. boards, some being impregnated 
with varying amounts of mono-ammonium phosphate 
up to 17 per cent. by weight. The treated panels were 
kiln-dried after treatment, under pressure, and the 
actual concentration was believed to be relatively high, 
although not actually known. Boards comprising the 
panels were planed, jointed and grooved after treat- 
ment and, in general, no glue was used. 

Chromel-alumel thermocouples (23 and 26 gauge) 
were placed between the plies of the two- and three- 
ply panels. For purposes of comparison, three small 
panels had glued joints and in the larger partitions 
glued jointing under pressure was the rule. The 
furnace temperature was arranged to ensure an average 
exposure at 1,700 deg. F. for the last half hour. The 
criteria of failure for the panel were an average rise in 
temperature of 250 deg. F. above the initial, as indicated 
by the surface thermocouples ; or a maximum rise of 
325 deg. F., anywhere; or the appearance of flame 
anywhere, the tests being discontinued when any of 
these phenomena occurred. 

Deflection measurements, relative to stationary, 
vertical wires, were taken on the larger panels at 
points close to the thermocouple In the case of 
treated panels, short greenish blue flames appeared 
during exposure to fire, and the untreated panels con- 
tinued actively flaming after conclusion of the test 
and were soon consumed. The destruction of the 
treated panels was slow and incomplete, some boards 
being only partially charred on their unexposed sur- 
faces. A surprisingly large amount of active flaming 
was associated with the treated panels composed of 
thin veneer and these were destroyed rather quickly. 
In the case of the larger partitions, some of which were 
mounted in door frames, small quantities of dense 
white smoke were produced during the first half-hour, 
but = little afterwards, until failure was imminent. 
The deflection of the large panels was relatively small, 
varying from } in. towards the fire to 3 in. away from 
the fire for all partitions. 

The principal results obtained in this test show that 
endurance was practically proportional to thickness, 
differing in this from incombustible walls and parti- 
tions in which it is proportional to the square of the 
thickness; and it was evident that concentration of 
treatment had little or no effect on the time of failure. 
Some untreated panels developed nearly the same fire- 
endurance as the average for some of the heavily- 
treated panels, but this might not hold good for other 
— of wood and treatments. The performance of 
the cored partitions was superior to that of some ply 
partitions of slightly greater thickness. The type of 
construction is thus shown to be an important factor. 

There was little difference in fire-endurance between 
the small and large partitions which differed in species 
of wood and treatment and the relatively small deflec- 
tion of the large panels appears to indicate that the 
size of the specimen does not greatly affect its endur- 
ance under such conditions. As all the partitions 
continued flaming after exposure, to a varying extent, 
they would be classed as combustible under the 
standard fire test specification. 

Supplementary tests were carried out with specimens 
placed in fire tubes to indicate loss in weight during 
exposure to varying temperatures, which, with the 
corresponding weight-loss data, were plotted against 
time in order to obtain comparative results. The 
results of these tests did not appear to be related to 
those of the fire-endurance tests, though they did give 
an indication of the tendency to support combustion. 
Flame-penetration tests were also applied ; here, again, 
the treated partitions did not show the increased 
resistance to flame penetration to be expected, but the 
time results were found to vary directly with the thick- 
ness of the specimen. The penetration test is con- 
sidered to have only a limited value. 








NATIONAL CERTIFICATES IN ELECTRICAL ENGINEERING. 
—The number of National Certificates and Diplomas in 
Electrical Engineering, awarded in England and Wales 
by the Institution of Blectrical Engineers in conjunction 
with the Board of Education, was 1,328 in 1937, com- 
pared with 1,197 in 1936 and 1,258 in 1935. 





* Superintendent of Documents, U.S. Government 
Printing Office, Washington D.C. 


[Price 25 cents. } 
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THE TRANSMISSION OF POWER BY 
FLUID COUPLINGS.* 


By Harotp Srxcram, M.I.Mech.E. 


THE most numerous problems which arise in the 
transmission of mechanical power are those which 
concern starting and stopping, and transmission at 
variable or adjustable ratios of . Hydraulic 
couplings working on the hydroki principle 
originated by Professor Féttinger are being largely 
used in of electrical or frictional methods of 
transmission. The term “ fluid coupling,” instead of 
“ hydraulic coupling,” has been adopted in this paper. 

Variable-Filling Fluid Couplings.—These couplings 
are most commonly used for speed regulation in con- 
nection with constant-speed driving motors, control 
of the quantity of liquid in the working circuit being 
effected by means of a scoop tube which maintains a 
constant circulation through an external circuit of 
liquid drawn off from the working chamber. The 
external circuit provides a convenient means by which 
liquid can be added or removed by a reversible pump, 
to increase or reduce the speed as desired, and a cooler 
may be fitted in the external circuit. The working 
circuit formed by the curved passages of the impeller 
and runner of the scoop-tube couplings has for many 
years been of the general form originated by Professor 
Féttinger, and in its most efficient proportions is 
adopted in the Vulcan coupling. The object of the 
core guide ring, around which the vortex ring of liquid 
circulates, is to ensure the highest efficiency in con- 
sequence of an orderly flow of the liquid with the 
lowest frictional and eddy losses when the coupling is 
full. The full condition is normal in the Vulcan couplings 
used so widely for marine propulsion, but in the case 
of the scoop-tube couplings, which are mostly operated 
in the partly filled condition, the changes which take 
place in the formation of the fluid vortex ring as the 
coupling is progressively filled were not at first obvious 
and have been the subject of lengthy experimental 
studies. 

In the case of underloaded couplings it had been 
observed that a portion of the quantity-slip curve was 
flattened in the region of 30 per cent. slip and experi- 
ments were directed to discovering the cause of this 
“ flat spot ” and means for its elimination. In practice 
no trouble has been experienced from it, in the many 
hundreds of scoop-tube couplings applied to boiler- 
house fan drives, since the phenomenon does not 
occur in couplings working under normally loaded 
conditions. But this effect was observed in a few 
unusual cases where the coupling was underloaded due 
to its being large for the duty, or where the horse- 
power required by the fan was less than had been 
estimated. The correct solution of the “ flat spot” 
problem involves cutting ports through, or interrupting 
sections of, the core guide ring at regular intervals. 
This solution was the result of the experimental 
work in Detroit of Mr. N. L. Alison, when confronted 
with this problem in an installation having oversized 
couplings, in connection with a Bailey automatic con- 
trol system. A flat spot of such magnitude resulted 
that it proved too much for the control system to 
deal with. Since the core guide rings have been in- 
terrupted the control is perfect, both with hand and 
automatic regulation, despite the fact that the couplings 
are working well below the normal load rating for their 
size. 

In the standard Vulcan circuit the point of minimum 
slip at normal loadings occurs when the coupling is 
about 95 per cent. full, and there is actually a slight 
increase in slip as the filling is continued to 100 per 
cent. The interrupted core ring coupling, on the 
other hand, has a slightly lower minimum slip and 
gives a progressive reduction of slip as the filling is 
incre: until the minimum value is reached when it 
is 100 per cent. full. From a la number of tests 
made on vortex formation and thrust the value of 
equalising ports has been unquestionably determined. 
Latge thrust-equalising ports are cut through the 
shell of the runner in special cases where the power 
and speed are high, or where the arrangements for 
locating the driving and driven shafts axially are 
such that it is considered desirable to use such ports. 
They have a decided influence on the characteristics of 
the coupling, and the standard practice is to use a 
runner without thrust-equalising ports, and to locate 
the driving and driven shafts axially by means of a 
duplex ball thrust bearing with the flexible tie rod 
mounting shown in Fig. 19), page 488. 

The scoop tube coupling was constructed for many 
years with a scoop tube of admittedly crude form. 
More recently it was found advantageous to increase 
the rate of oil circulating through the cooler and thus 
reduce the water consumption, because of the higher 
heat transfer rate obtained. An improved scoop tube 
with thin walls and a taper tip was successfully intro- 
duced to deal with the required increase in the circulat- 





ing pressure, and its same Ape proved by tests upon 


experimental couplings to easily sufficient for the 
new requirements. In connection with these scoop- 
tube tests, very careful power measurements were 
made to confirm that the scoop tube was still an 
efficient means of circulating liquid through the 
external system in modern designs. The energy con- 
a due to the scoop tube varies with the quantity 

, but is comm of the order egy pein 
of the full-power rating of the coupling. The scoop 
tube utilises the kinetic energy of the liquid discharged 
from the working circuit, does not introduce any 
measurable source of loss of energy. Hence, within the 
limitation of pressure corresponding to the tip velocity 
which a scoop tube can handle without ploughing, 
it is found that the energy loss due to the circulation 
is proportional to the quantity and is not affected by 
increasing the resistance of the external circulation 
system. Circulation can be maintained through a 
fluid coupling by means of an external pump, in which 
case the Miquid discharged from the working circuit is 
collecting in a casing and drains to a sump, its energy 
of discharge being lost. Ifa scoop tube instead of a 
pump be used to maintain the circulation, the small 
power required to drive the pump is saved, since the 
scoop tube utilises the kinetic energy of the liquid 
leaving the coupling, and does not of itself introduce a 
loss. 


An interesting variation of the scoop-tube — 
of regulating a variable-filling coupling is illustrated by 
Fig. 11, page 488, showing a Russian design recentl 
published. The shell of the runner is omitted, wit 
the object of reducing the hydraulic thrust, but during 
manufacture and erection it is rather easy for the 
runner to be dropped and’ for one or other of the radial 
projecting vanes to be cracked, with the risk of sub- 
sequent fracture when running under load. The vanes 
of the conventional design of runner are effectively 
protected by the shell and no problem is presented 
in dealing with the hydraulic thrust by such simple 
means as a duplex bearing with tie rod as shown in 
Fig. 195. The most remarkable feature of the design 
in Fig. 11 is that the scoop tube is located inside the 
working circuit near the inner profile diameter, and 
carries a swivel head with a “ weather vane ” to ensure 
that it presents an open mouth to any liquid circulating 
in its deighbauneod. It appears that the coupling is 
designed to transmit 870 h.p. at 730 r.p.m. for driving 
an induced draught fan in a ad boiler house. Experi- 
ence shows that fluid couplings used for this kind of 
drive usually operate between 60 per cent. and 80 per 
cent. of the motor speed when the boiler is steaming at 
its maximum continuous rating, the reserve of speed 
being used only to give the overload evaporation under 
adverse conditions, such as when the boiler is dirty 
and the carbon dioxide percentage low. On the other 
hand, when steaming at light load the couplings are 
required to regulate down to about 20 per cent. of the 
motor speed, In the coupling shown in Fig. 11, 
however, the scoop tube is situated in a region where 
no liquid would be picked up by such a scoop under 
the ordinary fan drive conditions described, and hence 
it does not appear possible to give any useful range of 
speed regulation with this design. 

The reliability of a main power transmission depends 
on the reliability of any auxiliaries essential to its 
operation. In the case of the pump-controlled scoop 
tube a very high standard has been achieved by using 
a simple reversible gear pump which is normally idle, 

is operated only during the moments when the 
speed is being adjusted. In the case of automatically 
controlled drives requiring a continuously running 
servo-pump and piston valve for filling or emptying, 
an improvement is the displacement cylinder control 
evolved in conjunction with the Hegen automatic 
regulator, as illustrated by Fig. 12. e coupling is 
of the standard scoop-tube type, the reversible motor- 
driven pump and control switch being retained as a 
complete stand-by for remote manual control. The 
automatic control cylinder is connected by pipe to the 
scoop-tube discharge branch, its piston being actuated 
the compressed air or other fluid pressure used for 
er of the combustion control The 


remai ; 
quantity in the working circuit can be quickly increased 
by raising the control piston, and similarly decreased 
by lowering the piston. In one high- boiler 


installation, the speed response with the induced 

ht fans is considerably faster than with the 
forced draught fans driven by alternating-current com- 
mutator motors with Hagan control. An incidental 
problem with displacement control of this kind, how- 
ever, is the variable accumulation of air in the control 
eylinder, particularly after a rapid piston movement 
downward and withdrawal of highly aerated oil from 
the coupling. A tube is therefore connected from the 
conical top of the cylinder to bleed a small flow 
continuously into the scoop tube chamber. The oil in 
the control cylinder is thus kept free from accumulated 
air and the quantity in the coupling is always pro- 
rtional, as it should be, to the position of the control 








Engineers, on Friday, April 22, 1938. Abridged. 
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A further step towards the elimination of auxiliaries 
has been the use of a suction scoop and a normal 
pressure scoop tube with a control valve for each, so 
that it is possible for a coupling to fill or empty itself 
without auxiliary means. rnatively, the use of an 
ejector actuated by the scoop tube pressure enables 
the coupling to fill or empty itself as desired, by opening 
control valves on the suction and pressure sides, re- 
spectively, of the ejector. In either case, the application 
of automatic control is a matter of regulating the 
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> ep reg was very low, and on these several grounds 
the design was abandoned. 

An example of the rim-pumping idea was carried out 
in connection with a sump tank only. The coupling 
is of the conventional Vulean type completely enclosed 
in a fixed casing, in which an annular channel surround- 
ing the rim is formed. The lower part of the casing 
is extended to form a sump tank with bearings sup- 
porting the impeller casing and the runner. A pumping 
dise or fin, mounted on the rotating casing, entrains oil 





valves in question, the coupling being independent of 
auxiliary power. The rate of filling is, however, rather 


Fig.l. RUSSIAN SCOOP-TUBE COUPLING 
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Fig.12. SCOOP-TUBE COUPLING WITH HAGAN DISPLACEMENT 
CONTROL CYLINDER 


Acrated Oil (Bleed -off from Cylinder to Scoop-Tube Chamber) 


le 


SSW) 
sss 





within the annular channel of the fixed casing, deliver- 
ing this together with oil discharged by the usual 


Fig.19a. 
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rotating annulus. When/stationary the liquid’ is con- 
tained in the lower half\of the casing and there is no 
need for an external reservoir or liquid-tight glands. 
The scoop tube housing is mounted on a plain bracket, 
the scoop itself being pivoted so that it can swing 
through an angle of about 70 deg. and its open end 
moved progressively from the point where it is out 
of contaet with the annulus of liquid and the working 
circuit is ompty. to the fully engaged position where the 
whole of the liquid is transferred from the reservoir 
and the working circuit is full. Remote or automatic 
control can be applied directly to the scoop, tube lever 


SCOOP-CONTROLLED COUPLING 
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leak-off nozzles from the 
working circuit, into a port 
in the top half of the unit. 





Hagen iE Roamer! 
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slow when the coupling is nearly empty, and a reduced 
quantity is then circulating through the scoop tube. 
Temperature effects are a factor to be reckoned with 
in the operation of both methods of filling, hence 
further schemes for regulating the coupling without 
nnn studied, One nethod involved rever- 
sion to old practice of gravity filling, the scoo 
tube being dispensed with in thio sean th shies 
made for very rapid emptying. The fluid coupling 
was arranged in a casing, of which the bottom part 
formed @ shallow sump and the upper part a gravity 
tank immediately above the coupling. Quick-emptying 
valves were provided, which are held shut by the centri- 
fugal head of liquid when the coupling is running. 
The coupling was essentially designed for use only as 
a fluid clutch for connecting and disconnecting the 
drive. It was quite unsuitable for high powers, or for 
working continuously in a ially filled condition, 
owing to the low head available for circulating through 
« cooler, Furthermore, because a fixed casing was 





necessaiy to enclose the rotating parts, the rate of heat 





Thence it passes through a 
cooler and is directed by a 
control valve either back 
into the working circuit, or to the sump. The valve 
also controls the inflow of oil from the sump into the 
annular pumping channel, where it is picked up by 
the pumping disc as described. The design has the 
merit of being self-contained without auxiliaries so 
that hand or automatic control is readily applied to 
the regulating valve, also it requires no guard over the 
rotating parts. In view of the low heat dissipation 
from the stationary casing and the low head created 
by the pumping disc, however, a cooler of darge area is 
sented , and this type of coupling has not been generally 
adopted. 

By far the most successful self-contained coupling 
as yet produced is the scoop-controlled coupling, 
having a radially movable scoop tube within a rotating 
chamber enlarged sufficiently to contain the whole of 
the liquid required for the operation of the coupling. 
The working circuit is of the interrupted core-ring ‘ype. 
with the usual leak-off nozzles at the periphery. The 
outer casing is large enough to receive centrifugally 
the full oc ntents of the working circuit, which forms a 
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If the pressure or some other function of the driven 

machine is to be governed, the regulator can 

usually be applied directly to control the scoop tube, 
heavy servo-mechanism is not necessary. 

In the standard design of scoop-controlled coupling, 
Figs. 19a and 195, the following features have been 
incorporated. The coupling is completely independent 
of auxiliary power for the filling and emptying of its 
working circuit. There are no glands, only simple 
labyrinth seals with large clearances between the 
rotating and the stationary parts. Inlet and outlet 
branches are provided in the scoop-tube housing for 
connection to an external cooler. All hydraulic thrust 
is taken up by means of a duplex ball-thrust bearing 
mounted in the boss of the impeller and connected to 
the flange of the runner shaft by a resilient steel tie rod. 
The runner shaft is supported in the impeller boss by a 
self-aligning ball bearing. The output end terminates 
in a flexible coupling and the runner shaft is free to 
act as a short cardan shaft and permit of perfect 
freedom of lateral and angular misalignment within 
the limits of the running clearances. pong 

The setting of the scoop-tube housing concentric with 
the rotating casings and driven shaft is facilitated by 
an alignment register on the outer casing and an 
adjacent machined of the same diameter on the 
scoop-tube housing bracket. The setting can be verified 
































| 5 tiated palatine me 





APRIL 29, 1938.] 


ENGINEERING. 











at any time by putting a straight-edge across this 
register and feelers in the gap; this being a useful 
check if settlement of the foundations is suspected. 
The speed response is rapid since the scoop tube can 
be moved quickly, and its pumping capacity when 
plunged into the rotating annulus of liquid is high. 
The rate of emptying is determined only by the size 
of the leak-off nozzles. Each position of the scoop 
tube relates to a definite quantity in the age | 
circuit, and hence to a corresponding torque an 
speed. With hand control of the scoop it is easy to 
inch a stalled load, particularly at high torques. 


Fig. 20. 
_ QUICK EMPTYING DIAPHRAGM VALVE 
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With the pump-controlled cou when the runner 
is stalled, a considerable flow of Hautd is forced out 


of the working circuit to the external reservoir and 
must be pum back again; with the scoop-con- 
trolled coupling, however, this liquid is returned to 
the working circuit instantly by the scoop tube and 
the ue can therefore be quickly varied or ec tes | 
held. For exceptionally rapid emptying, the leak 
nozzles may be replaced by diaphragm valves shown 
by Fig. 20, which were developed by Messrs. J. M. 
Voith ys 5 oo i wre. for <—v 
emptying fluid couplings associated Voith torque 
converters. So long as the scoop tube is feeding liquid 
to the control port a centri head is maintained 
above the thin diaphragm valve, and the dis- 
charge port from the working circuit is closed. Imme- 
dia the scoop tube is withdrawn the pressure above 
the diaphragm leaks away and the valve opens to 
permit rapid emptying. 

The scoop-controlled coupling with quick-emptying 
valves has scope for cranes and winches; also for 
future use as a traction coupling for self-propelled 
vehicles, since it is glandless, and imposes no idling 
drag when empty. In public service vehicles the 
engine idling periods during which the gear is engaged 
are considerable, and the scoop tube could be easily 
withdrawn at every kerbside or traffic-light stop, ¢.g., 
by connecting it to the hand brake lever. The scoop- 
controlled coupling is a convenient solution of the 
braking problem on railway vehicles working on severe 
mountain gradients. It is a reasonable proposition to 
provide a scoop-controlled coupling on each of the 
driving axles to limit the maximum speed of descent, 
thus rendering the braking power independent of the 
final drive gearing. Since there are no glands, there 
is no possibility of the braking liquid being lost, provided 
the pipe connections to the cooler are perfectly reliable. 
The degree of braking is under the direct control of the 
driver and is smooth and progressive without risk of 
skidding the wheels, but the mechanical brakes would, 
of course, have to be relied on to bring the vehicle 
to rest and hold it stationary. 

The record of mechanical troubles is not a long one 
in the case of the pump-controlled seoop-tube coupling, 
as might be expected in view of its simple mechanical 
design. Misalignment is the chief source of trouble, 
so, for several years, the standard practice with the 
pum p-controlled coupling has been to provide a duplex 
thrust bearing with tie-rod mounting, to take up all 
hydraulic thrust, and to use a roller spigot bearing in 
the boss of the impeller in those cases where the driven 
shaft required this additional support. An operating 
problem with induced-draught fan drives, is the liability 
of the runners to build up dust deposits, and to run 
out of balance under certain conditions of combustion 
and low gas temperature, particularly on stoker-fired 
boilers. Quite astonishing cases of distortion of ap- 
parently rigid bedplates have been observed and ascribed 
to the settlement of foundations. Hence in the new 





design the driven machine is isolated by a flexible 
coupling, which, in conjunction’ with) the angu 
flexibility of the fluid coupling, will render the driving 
motor and driven machine quite independent of possible 
alignment or external thrust troubles, such as can 
arise from bedplate distortion, differential expansion 
effects, unbalanced loads, or simply crude erection. 

A double-disc flexible cow is shown in Fig. 19). 
In essence it comprises two discs united at their 
inner diameter, slotted radially to increase the flexi- 
bility, and each welded to a ring for convenient bolting 
to the flange of the driving driven half-couplings. 
The torsional and lateral rigidity of such a oaing is 
satisfactorily high, whereas it is very flexible in taking 
up angular misalignment of the two shafts. Though 
fatigue of the double discs might be expected to occur, 
tests have established that the amount of deformation 
and resultant stress in the resilient discs is so small, 
when accommodating the maximum degree of mis- 
alignment that would be permitted by the shaft 
clearances in the coupling, that there is no possibility 
of failure on this score. There are no parts in the 
flexible coupling which are subject to relative sliding 
motion such as would require lubrication and might 
chatter or wear in service. 
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is very suitable for driving loads 
such as feeders, conveyors, and so forth, which are 
liable to be stalled, bly by some temporary 
overload condition which will remove itself or can be 
cleared. The So, cou with fixed 
scoop is of interest in that the coupling will transmit 
a high overload, up to the pull-out torque of the motor, 
with only a modest increase in the slip. When this 
limit of torque is exceeded, however, the motor slows 
down and the runner of the coupling smoothly stalls. 
Under this condition liquid from the circuit 
empties rapidly into the scoop-tube chamber so that. 
ss, and within about 
‘have returned 

: at the 

je of the overload is 





by ping sction of the fix 
n e 
‘sitet that of giving @ waste thea charec- 


scoop tube. The 


teristic to a simple form of electric motor, which would 
have to be suitably rated to withstand short conditions 
of overload under the circumstances described. 
Constant-Filling Fluid C ings.—This type of 
fluid coupling in most use is known as the 


traction cou , or in its earliest form as the fluid 
flywheel. It is largely em to permit easy 
starting and to prevent stalling of internal combustion 
engines and -current electric motors when 
connected to heavy ‘drive is taken up 


smoothly and au as the engine or motor is 
accelerated, and at n speeds of revolution it is 
practically positive with an average efficiency of 97 per 
cent. to 99 per cent. The primary reason for intro- 
ducing a fluid coupling in many geared Diesel-engine 
drives is to eliminate the transmission of torsional 
vibrations between the engine and the gearing. A 
contracting firm which operates a large number of 
portable Diesel air compressors has found that the 
period between engine overhauls is increased from 
1,200 hours to 1,500 hours to as much as 3,000 hours 
when the drive is through a fluid coupling. Another 
contracting firm found during the operation of 18 
dragline excavators that the ‘life of the ropes in a 
fluid-coupled machine was 600 hours as compared with 
an average of 250 hours in adjacent similar machines 
with solid-coupled drives, which are now being con- 
verted to Diesel-fiuid drive. 

The earliest hydraulic problem to arise in the case 
of the constantly filled coupling was that of reducing 
the residual or stalled drag torque, without, however, 
increasing the slip at normal running speeds. In the 
case of a road or rail vehicle at a temporary stop, the 
engine is normally idling with gear engaged, and a low 
drag torque is essential to reduce the tendency for the 
vehicle to creep, especially in low or second gear. 
Some internal combustion engines are not capable 
of idling at a speed of 20 per cent. to 25 per cent. of the 
normal full speed, and in those cases the reduction of 
the drag torque is a matter of great importance. For 
winch, crane, and similar drives, a low drag torque is 
also essential, together with a slow idling engine. 
Similarly, in the case of squirrel-cage ee 
current motors used for frequent starting and reve 
of rotation, the traction coupling must have a low drag 
torque to allow the motor to start light, as if it were 
simply driving a centrifugal pump, the fluid coupling 
serving to bring the load automatically up to speed 
at a rate in inverse proportion to its inertia or torque. 
In many such cases the coupling is also required as a 





load-limiting device, so that the driven shaft can be 








stalled while the motor continues to run at, say, one- 


lar | and-a-half to twice full-load torque for a short period, 


until the cause of the overload is removed, or an over- 
load trip with a delay characteristic cuts off the power. 
It will be recognised that a sufficient drag torque is 
essential, as the means by which the motor sets the 
driven shaft in motion. The two most satisfactory and 
simple methods of reducing drag torque are those 
employed in the semi-flexible type traction coupling, 
namely, the reservoir chamber on the back of the 
runner and the anti-drag baffle near the inner profile 
diameter. When the runner is stalled the working 
circuit partially empties into the reservoir, thus 
reducing the torque, and further, the baffle interferes 
with the circulatory flow of the remaining liquid so 
that the drag torque is reduced to about one-quarter 
that of the original fluid flywheel or plain Vulcan 
coupling. 


(To be continued.) 








THE NEW WORKS OF MESSRS. 
RICHARD KLINGER, LIMITED, 
SIDCUP. 


THOSE engineers who spent part of their apprentice- 
ship in the older-fashioned erecting shop will no doubt 
have recollections of the laborious cutting of * inser- 
tion” joints by hammering sheets of the material on 
the sharp edges of the flanges and bolt holes for which 
the joints were required. The erector of to-day has 
rarely to + ay aps a joint, for most of what he needs 
can usually be drawn ready-made from the works 
stores. The practice of standardisation of flanges 
and engine parts may be credited with this more 
economical use of time as it enables the compressed 
asbestos joint, accurately cut to suit pipe flange or 
cylinder head, to be purchased in a condition for 
immediate use. The production of this type of joint 
or the material in sheets for general use has now 
reached the dimensions of an important industry, as is 
evidenced by the new factory erected by Messrs. Richard 

, Limited, and known as i Works, 
Sidcup, Kent. The factory, for the most part a three- 


-| storey building with the modern preponderancy of 


window space, is situated on the Sidcup by-pass of the 
London to Folkestone road, and stands on a site of 
28 acres, which not only allows for expansion, but 
provides a sports field for the office and factory staff. 
Although there is a boiler house, power is not generated 
in the works, but is obtained as current from the 
West Kent Electric Supply Company, Limited. The 
steam from the boiler installation is used for process 
work and factory heating. Water for all purposes, 
including cooling, is obtained from a well sunk in the 
chalk sub-soil near the boiler house. 

Although a large proportion of the factory is devoted 
to the manufacture of sheet Klingerit jointing, which 
ean be supplied in pieces measuring up to 13 ft. 4 in. 
by 6 ft. 8 in., it is engaged on other products neces- 
sitating the use of compressed asbestos. Am 
these are the finished joint rings for flanges, cylinder 
heads, etc., already alluded to, for which the standard 
patterns stocked run to many thousands, while special 
joints are cut to drawing as required. The manufacture 
of brake linings is being started and the older products 
of the firm form no inconsiderable part of the output. 
It is interesting to note it was to one of these products, 
viz., the Reflex water level indicator, that the first 
compressed asbestos jointing material owes its origin. 
The coming of high working pressures in the steam 
boiler, notably the 300 lb. per square inch of the 
Belleville boiler, was attended by persistent failure 
of the ordinary water-gauge tubes, and one of Mr. 
Richard Klinger’s earliest inventions after the founda- 
tion of the business in 1886, was the water gauge of the 
Reflex type, consisting of a thick plate of glass with 
prismatic grooves on the water side, mounted in a 
gunmetal frame. A reliable jointing material between 
the glass and the frame was necessary and, no existing 
joint being suitable, considerable research and experi- 
ment was entered upon and the present material started 
on its evolution. It is not to be assumed that no 
changes have taken place since then, when steam- 

htness was the main consideration, on the contrary, 

er developments involved different requirements 
and the material is now suitable for use with super- 
heated steam and almost every kind of chemical, 
including oils, spirits, solvents and all hydro-carbons. 

A brief account of the factory may well begin with 
the handling of the raw materials. These, consisting 
in the main of crude asbestos and rubber with certain 
mineral constituents and binding agents, are stored in 
the basement of the building, in which the temperature 
and humidity are thermostatically controlled to ensure 
uniformity of condition. The rubber is cut up into 
small pieces and transferred to the mixing department 
but the asbestos, after the bales have been broken up, 





takes a less direct route thither. It is delivered by 
conveyors to the floor above, where it is first dried 
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and extraneous matter removed by heaters and currents 
of hot air. Thus cleaned, it is passed to carding 
machines, bearing some resemblance to those used in the 
textile industry. At present there are five of these 
machines, a view of one of them, from the discharge 
side, being given in Fig. 1. From the carding machines 
the asbestos emerges as a light soft floss, which is 
collected in containers and is then passed by pneumatic 
conveyors to the mixing department, the asbestos being 
combined with the other ingredients, which include 
volatile solvents, until it is in a homogeneous condition 
with a dough-like consistency. In this condition the 
material is measured into drums which are then 
sealed for removal to the calendars. The calendars 
have steam heated rolls and differ from those of, say, 
@ paper mill in that the material is not merely passed 
over them. They are operated more like the rolls of a 
rubber mixing plant. The material is fed between 
two rolls which are adjusted to give the exact thickness 


of sheet required, the material adhering to the larger | 


roll and gradually building up to the required thickness. 
Heavy pressure is required to consolidate the material 
and is maintained throughout the operation. The 
rolls are then stopped and a cut is made in the material 
in an axial direction. On re-starting the rolls, the 
sheet is then run off on to a flat table. The diameter 
of the larger roll thus determines the length of the 
sheet while its length determines the maximum width. 
The various sizes of calendars employed enable sheets 
of the standard sizes of 40 in. by 60 in. and 60 in. by 
80 in., and 80 in. by 160 in., to be produced, of any 
thickness between the limits of 0-008 in. and } in. If 
a larger sheet is required for any specific purpose this 
ean be produced up to 240 in. by 80 in. 

As the solvent used in the mixing operation is 
volatile and inflammable, the calendars are provided 
with hoods into which the vapour generated by the 
heat of the rolls is drawn by fans and transferred to a 
recovery plant in an isolated room. An interesting 
feature in connection with the plant is the provision 
made for the prevention of danger of fire or explosion. 
A small petrol engine, which is housed independently, 
drives a compressor and compresses its own exhaust 
gases. After passing through a cooler and a scrubber 
which removes the carbon monoxide and other 
impurities, the compressed gases remaining consist 
wholly of nitrogen and carbon dioxide, both inert 
gases which do not support combustion. 

ressed gases are stored in a receiver from which pipes 
lead to the various machines so that they can be 
flooded with gas should an outbreak of fire occur. 
The switchgear for the calendars, mixing machines, 
&e., is situated in all cases outside the department it 


serves, the various controls being operated by push- | 
button, this arrangement being, of course, a further | 


protection against fire. 


The sheets from the calendars are, after examination, 


slid on to flat-topped trucks, which, when fully loaded, 


are run to roller printing machines in which the sheets | 


are impressed all over one surface with the firm’s 
trade mark and on the other with a mark attesting 
British manufacture. The trucks run on light sunk 
rails which traverse the department between 


cutting departments, and so forth. 
has been made of supervision during manufacture. | 
Apart from frequent visual inspection, this is carried | 
out in two ways. Each calendar is connected to an | 
individual instrument of the indicating and recording | 
type in the office of the production manager, so os) 
the temperatures and pressures being employed at any | 
moment and also throughout a complete operation are 
immediately visible. Samples are taken from each 
batch of finished sheets and subjected, in a well- 
equipped laboratory, to a series of tests for determining 
the tensile and compressive strengths, the loss of weight 
by barning, the rate of absorption, in some special 
cases, other physical tests being made. The test results 
are stored for reference along with the operation 
records just referred to, so that the complete history 
of each sheet is available should it be required. 

It will be gathered that part of the output is disposed 
of as sheets and that another part is transformed into 
ready-made joints. These range from simple circular 
joints, with the appropriate bolt-holes for various 
standard flanges, to complicated joints for the cylinder 
heads of motor-car engines, é&c., the whole range 
covering some thousands of patterns. Permanent 
panches and dies are employed for making standard 
joints, and these are manufactured in a machine shop 
and tool-room adjacent to the joint-cutting depart- 
ment. When, however, a comparatively small number 
of special joints are asked for, it is, obviously, not 
worth while to build up a metal punch and its matching 
die, nor is it desirable to cut out each joint by hand. 
In such cases an ingenious method of making the 
necessary punch is employed. The base of the punch 
is of very heavy plywood in which a hole is cut of 
the desired contour. A strip of flexible steel, not 
unlike a stout steel tape but having a cutting edge, is 
then bent to shape and inserted in the form, the result 
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the | 
machines, the storage racks, the despatch and joint- | 
So far no mention | 


Fie. 2. 


being a cutter of sufficiently 
cut the desired number of joints accurately. 
matching die is used, its place in the press being taken 


by a sheet of hard board on to which the knife-edge | flush with the deck of the transport lorries used. 
Sorbo rubber between the steel knives acts as | overhead runway handles the heavier cases. 

The equipment of | 
the joint-cutting department comprises a number of | at the opposite end of the works, and contains a 
power-operated presses of different sizes and types | Babcock and i 
and several ring-cutting machines which can be readily | 6,000 lb. of steam per hour at a pressure of 230 Ib. 


cuts. 
an ejector for the cut-out parts. 


adjusted for a wide range of sizes in either internal or 
external circles. The largest of the machines is 
capable of dealing with circles of 6-ft. radius. When 
a special large joint, such as that required for an 
irregularly-shaped condenser door, is ordered, the 
joint is cut from a single sheet by hand, to the par- 
ticulars given on a customer's drawing or template. 
One of the shops in which standard gaskets are stamped 
from the sheet material is shown in Fig. 2. 

It will be remembered that the products of Messrs. 
Klinger are not confined to jointing material, for, in 
addition to the gauge glasses already referred to, the 
firm makes a variety of cocks and valves suitable for 
high temperatures and pressures. These are all packed 
with asbestos rings in the wearing surfaces. The rings 
are made in the joint-eutting department, though the 
metal parts of the fittings are manufactured in the 
firm’s Nottingham works. The valves are of the 
piston type, and the nature of the packing adopted 
will be seen from the sectional view of a streamlined 
valve shown on page 108, anée. All cut joints and 
gaskets and packing rings, &c., pass through an inspec- 
tion department before being despatched, in order to 
ensure that their dimensions are accurate. The 
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rigid construction to| despatch and packing department is situated at one 
No} end of the works and its approach road terminates 
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DEPARTMENT. 





}in a loading bay, the floor of the department being 
An 


The boiler-house is situated in a detached building 
Wilcox boiler having a capacity of 


per square inch and a Neckar water-softening plant 
with a capacity of 1,500 gallons of water per hour, the 
softened water being used for boiler feed and also for 
various purposes in the works. The well and its 
electrically-driven pumps adjoin the boiler-house. 
Other subsidiary buildings of the works include an 
isolated solvent store, a carpenter's shop, and a smithy. 
The brake-lining department buildings are, at the 
moment, not completely fitted up, so that full produc- 
tion has not yet been attained, though the output 
has reached appreciable dimensions. The works are 
provided with all modern amenities and there are 
canteens for both the office and factory staffs. The 
lighting and ventilation arrangements throughout the 
works are very good. 








GENERATION oF ELecTRIctTy IN NORTHERN IRELAND. 
—The official return furnished by the Ministry of 
Commerce, Chichester-street, Belfast, shows that 
68,012,099 units of electricity were generated by autho- 
rised undertakers in Northern Ireland during the quarter 
ending March 31, as compared with 64,581,680 units in 
the corresponding quarter of 1937. The difference of 





3,430,419 units represents an increase of 5-3 per cent. 



























May 6, 1938. 


SAN FRANCISCO-OAKLAND BAY 
BRIDGE. 


Tue City of San Francisco, which had a population 
of 634,394 in 1930, is an important shipping, financial 
and manufacturing centre, sharing with several 
others the spacious and magnificent harbour facili- 
ties of San Francisco Bay. The Bay has not, how- 
ever, been altogether a blessing to these communities, 
for as can be seen im the map, reproduced in Fig. 8, 
page 492, the only land approach to San Francisco 
is from the south, and a great proportion of the high- 


Fig. 6. CROSS SECTION 
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Oakland Bay Bridge, President Herbert. Hoover 
and. the Governor of Cilifornia, Mr. 0. 'C. Young, 
collabgrated in the appointment of a commission 
in the year named, this commission holding public 
hearings and receiving recommendations of the 
engineers of the Division of Highways of the State. 

It is important to note the extent of the field 
investigations made by the engineers before arriving 
at their conclusions. Foundation conditions in the 
bay were exhaustively investigated by means of 
core borings, down to and into the rock. These 
original borings were well scattered so that adequate 
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way and rail traffic must cross water in entering or 
leaving the City. In the past this traffic has been 
handled entirely by a large fleet of ferry boats, 
except for the circuitous routes around and across 
the southern end of the bay. On the east side of the 
bay, Oakland, Alameda, Berkeley, Albany, Pied- 
mont, Emeryville, and Richmond have been grow- 
ing rapidly for many years, and now have a popula- 
tion of 441,536. This geographical distribution of 
residents and industry, combined with the rapid 
increase in the number and use of motor cars during 
the past two decades, made it imperative to provide 
more modern and adequate means of crossing the bay 
from east to west. The need for this was long 
recognised, and in 1929 the State of California first 
undertook investigations which have now cul- 
minated in the construction of the San Francisco- 














West Bay Crossina SusPENSION Briper, Upper Deck. 


knowledge might be obtained of all possible bridge 
locations. The maximum depth to which borings 
were carried was about 340 ft. Concurrently with 
this work, a traffic survey was made, and from the 
information thus gained it was possible to determine 
the bridge location that would at once be most 
satisfactory as to foundations, and would most 
conveniently serve the greatest volume of traffic. 
The location recommended to the Hoover-Young 
Commission was in turn sponsored by that body, 
and to-day the bridge stands where it was originally 
conceived by the engineers as being most satis- 
factory. 

In connection with the studies which were made 
for consideration by the Hoover-Young Com- 
mission, preliminary designs were made of no less 
than five bridges for as many different locations 





across the bay, and in addition for a twin tube 
vehicular tunnel, the cost of each of these structures 
being estimated. From the first it was recognised 
that the large volume of water traffic making use of 
the bay would necessitate any bridge being of the 
high-level type, providing adequate vertical and 
horizontal clearances for ships of all sizes.,, No con- 
sideration was given to any type of bridge which did 
not meet these requirements. It was further realised 
that the roadway capacity of the bridge itself should 
be adequate, not only for the traffic known to exist 
at the time, but that it should anticipate the traffic 
which might develop 50 years or more in the future. 
For this reason it was early decided that the bridge 
should have two decks, with provision on the upper 
for six lanes of highway traffic, and on the lower for 
three additional lanes combined with two tracks for 
electric interurban trains, It is not anticipated 
that the full capacity thus provided will be fully 
utilised for a great many years to come. We are 
indebted to Mr. C. H. Purcell, Chief Engineer and 
State Highway Engineer of California, for furnishing 
the material on which the following account of this 
interesting structure is based. 

The entire project was dependent on the condition 
that its cost be amortised by tolls within a 35-year 
period. This required the greatest. economy 
throughout in design and construction. The bridge 
is divided as shown in Figs. ] and 2, Plate XXIII, 
by Yerba Buena Island, into what are known as 
the West Bay and the East Bay Crossings. Some 
description of the bridge, with general drawings, was 
given in ENGINEERING, vol, cxxxix, page 329 (1935). 
The West Bay Crossing, shown in Figs.,3a and 3b, 
Plate XXIII, and Fig. 4, Plate XXIV, consists of 
two suspension bridges, with centre spans of 2,310 ft. 
and side spans of 1,160 ft., joined by a common 
anchorage. At the west end of this part of the 
structure there is a three-span continuous bridge 
having a total length of 863 ft. The East Bay 
Crossing has, as its major structure, a 1,400 ft. 
cantilever span with two 504 ft. anchor arms. The 
remainder consists of five approach truss spans, 
about 504 ft. from centre to centre of bearings and 
18 truss spans, of 288 ft. from centre to centre 
of bearings. The whole of the superstructure was 
built by the Columbia Steel Company, the Ameri- 
can Bridge Company being responsible for fabrica- 
tion, Both are subsidiaries of the United States 
Steel Corporation. 

The cross-section, Fig. 6, shows the bridge, as 
stated, to have two decks. The upper deck, a 
view of which is given in Fig. 7, has a road- 
way 58 ft. in width, providing for six lines of 
light vehicular traffic, on which heavy lorries and 
*buses are not permitted. The lower deck has a 
31-ft. roadway for lorries and "buses and provision 




















Taste I. 

Uniform Concentrations— Lb. 

Load, = 

= Lb. per 
| Lineal Foot.| Moments. | Bhears. 
| | 

South Truss .. i 4,000 79,000 123,000 
North Truss .. 24 3,000 71,000 137,000 
Total... | 7,000 150,000 260,000 





for two electric railway tracks. This plan was 
adopted in order that emergency . cross-overs 
between the two railway tracks might be arranged 
at intervals of approximately 1 mile. Although 
there is some lack of symmetry, this design had 
very little effect on the stresses ; the heavier dead 
load of the lower deck concrete floor practically 
balanced the heavier live load of the electric trains. 

‘At the outset of the project the following basic 
principles were adopted. It was decided (1) to use no 
materials except such as had been thoroughly tested 
in major bridge construction ; and (2) to assume 
ultimate live loads, to be certain that the dead load 
allowances were ample and to design on the basis of 
comparatively high unit stresses, 

Although its use is to be confined to light vehicles, 
the upper deck floor system was designed to support 
safely a 10-ton lorry at any point or six continuous 
lines of 6-ton lorries. The lower deck floor system 
was designed for three lanes of 30-ton lorries with 
the two railway tracks loaded with 70-ton railway 
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cars. In addition to these live loads, an impact | 


allowance by the formula 50/(L + 125) was added 
to the stresses produced by the vehicles and 13 per 
cent. to the stresses produced by the electric trains. 
The sum of these stresses equals those that would 
be produced by a uniform load of 8,320 Ib. per 
lineal foot of bridge, plus concentrations of 144,000 Ib. 
and 260,000 Ib. for moments and shears, respec- 
tively. Since it is improbable that all lanes will be 
simultaneously loaded to this extent these loads 
were reduced and allocated to the north and south 
trusses as in Table I on page 491. 

It is not likely that any span, or a material part 
thereof, of the suspension bridge will be loaded in 
this way, without any load on the remaining spans, 
and the suspension structure was, therefore, designed 
on the basis of a uniform load of 4,000 lb, per lineal 
foot of truss for all spans loaded, or an “ un- 
balanced "’ load of 3,000 lb. per lineal foot, the latter 
load being so placed as to cause maximum stresses. 

Lateral stresses were calculated on the basis of 
an assumed wind force of 30 lb. per square foot, 
acting on 1} times the area of the structure in 
vertical projection, plus a force of 500 Ib. per lineal 
foot, acting on the live load. As an alternative, an 
equal force was assumed as acting on an angle of 
45 deg. with the bridge axis. The stresses in the 
superstructure were also designed on the basis of a 
seismic force equal to 10 per cent. of gravity. These 
latter stresses had little effect on the sections of the 
superstructure but were controlling factors in the 
horizontal anchorage of the superstructure of the 
East Bay Crossing. 

The materials and unit stresses which were used 
are shown by Table II annexed. , 

For certain load combinations, which include 
wind, the permissible unit stresses were taken as 
10 per cent. higher than the basic unit. stresses. 
For load combinations which include earthquake 
forces the permissible unit stresses were taken as 
40 per cent. higher than the basic unit stresses. 
For all load combinations in the stiffening trusses of 
the suspension bridges, the permissible unit stresses 
were taken to be 20 per cent. higher than the basic 
unit stresses. 

In order to keep dead loads down as much as 
possible, the upper deck was paved with a 6-in. 
slab of lightweight concrete—the slab, including 
reinforcing steel, weighing 60 lb. per square foot, 
The aggregate used for this consisted of a burned 
shale, the resulting concrete weighing 100 lb. per 


cubic foot and having a 28-day strength of 3,000 Ib, | 


per square inch. As the lightweight aggregate 
possessed inadequate abrasive qualities, this road- 
way was covered with a rock-sand surfacing pre- 
paration to a thickness of 1 in. The lower deck 
paving consisted of a 7-in. slab of standard concrete, 
the reinforced slab weighing 85 lb. per square foot. 

From the first it was recognised that the design 
and construction problems presented would be in 
many cases extremely difficult of solution. The 
width of the bay, the depth of the water and even 
greater depth of rock beneath the water, the storm 
and tidal conditions, and many other natural 
obstacles had to be taken into account. Without 
doubt the most difficult problem of all was that of 
the foundations supporting the twin suspension 
bridges of the West Crossing between San Francisco | 
and Yerba Buena Island. The smallest of these 
piers was 127 ft. by 57 ft, in plan and the largest 
197 ft. by 92 ft. It was necessary to sink them to 
a maximum depth of 242 ft. in order to anchor them 
into solid rock, of this depth over 70 ft. being water. 
This problem required an original solution which, 
all things considered, was remarkably successful. 
The depth involved was much too great for any 
type of pneumatic caisson and there appeared to be 
little choice besides some variety of open-well type 
of structure. After considering all known types 
and many new suggestions a plan proposed by Mr. 
Daniel E. Moran of the Board of Consulting Engin- 
eers, was adopted. In many ways this caisson was 


unique, but the complete success which it proved 
to be on this very difficult job amply justified the 
faith putinit. The plan adopted was fully described 
and illustrated in the article in Exaryeerrmc above 
referred to and need therefore only be summarised 
here. Essentially, each caisson consisted of a welded 











structural ‘steel cutting edge, 13} ft. or more in 
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height, depending upon the plan dimensions, sur- 
mounting which was an outside wall of timber. 
This wall was built up to a total thickness of 14 in. 
and was made up of two thicknesses of timber, the 
outside one being treated in order to prevent attack 
by teredopwhich infest the waters of the bay. In 
the interior of the caisson there were from 21 to 55 
vertical steel cylinders, each 15 ft. in diameter, 





simple but complete system of valves it was possible 
to regulate the floatability of the caisson at all 
times. The views given in Figs. 9, 10 and 11, 
page 493, show stages not so clearly depicted in the 
earlier article. Fig. 11 shows a cutting edge ; 
Fig. 10 shows the outer wooden sheathing and the 
steel cylinders ; and Fig. 9 the cylinder domes being 


fixed in place. 











TABLE Il. Marerimts anp Unit Sreeusses. 
Medium Silicon Nickel Heat-Treated Cold-Drawn 
| Carbon Steel. Steel. Steel. Eyebars. Cable Wire. 
Carbon, per cent. _ Not over Not over 0-30 to Not over 
| 0-40 0-40 | 0-40 0-85 
Manganese, per cent. _— | Not over 1-00 | _ | 0-50 to 0-75 | — 
Silicon, per cent. — 0-20 to 0-45 | _ - 
Nickel, per cent. ~~ Not less than - — 
} 3-00 
Copper, per cent. Not less than | Not less than | Not less than — — 
0-20 0-20 0-20 
Tensile strength, Ib. per square inch 2,000 to 80,000 to 90,000 80,000* } 220,0007 
70,000 95,000 min. min. | min. 
Min. yield point, lb. per square inch 37,000 45,000 55,000 50,000* | 160,000F 
Basic unit stresses ;- | 
Tension di ‘ | 22,000 | 28,000 34,000 34,000 82,000 
Compression .| 22,000-70 L/R | 28,000—-90 L/R — 1 | — _ 





~~ * Full size tests. 
which were essentially the dredging wells of the 
caisson. These cylinders and the outside walls 
were integrally braced together by means of 
structural steel shapes. During sinking, concrete 
was placed to fill the cutting edge itself and the 
spaces between the cylinders and the outside walls. 
Buoyancy was provided by welding air-tight steel 
hemispherical domes over the tops of the steel 
eylinders, permitting air to be trapped under the 
domes. As occasion demanded this air pressure 
was increased by means of compressors, and by a 





+ Based on gross section, including galvanising. 





After construction on slipways and alongside 
shore docks, the caissons were towed to their 
respective sites in the bay and anchored in place 
by means of numerous heavy Tee-shaped concrete 
anchors previously made ready. Concrete was then 
poured in the spaces between the cylinders and the 
air pressure adjusted to regulate flotation. The 
height of the caisson was extended from time to time 
as required so that as the cutting edge sank adequate 
freeboard was always maintained. When the time 
came for landing in the mud, this was accomplished 

















x 
oD 


o 


6, 


May 


ENGINEERING, 


? XXIII 


PLATI 














DON +217 
O91 — +< - -——~—= O18 





(208¢9) 
~ og 


re Mid’ TO 



































. = T alicia ia 
‘ 4 3 2 j 
— = y 1 
ee oss ca ttt aRAAARRAALAAaKi * PETS * sana EBS Beis Ltn : 
med | iti [nbgeneecee=- | oe em = Lo a a oe INN .7 TIE 
“| | ii] LJ ++ 
JOVYOHINY “AY Hie JOVYOHINY 
NING VEURA NH 3YLN3D 
‘qe Ong 
“001 OLB .y9ol > Jet 
VON -?1T £ON BP ld i ON At 
> S8\< - ool > oles ~~ ul _—~ £98 _ 
1 7 ~ uwg'T'D 
~UWTTo — 
om cee —_ [ ; aaa ; ; rT — ad Vd 
a ——<—————S—S— a .. ——H io mi aus 
——# a 
a ! eee 
ye brty | ¥ * Sen I pI AF I I IF RNIN Ne I ee 
enema =<3 258 ARATATATATADADIDA TI Peat Le ttt 
A | 1} | ia it] ue" a 
| a | Li} {| | | peer JOVYOHINY 
L} {| pee | ODSIDNVY4 NYS 
a poe ‘pe'hi 
> ISL 901 >+001~ S333 ~bl< ~ 3Lé ~ 96 = Sle - ome 


ONLAAANTDA 4 











el 


P2{OOOF COOL OCOOT OOO! o ooo lJ 


aot a 
4 ae r 
QA 
f ae Ox 
» 
vh 
av 
* 


JaNWIS! XQ 
ao ™ 
q | 


0a NY Pb pag = FO YNINE V84FA \ 


> | Ginssouy fing #PA 





(8° Oet9) 





ODSIDNVYs NYS.) 


? 


’ 
~ 
~ 
~~ 
~ 











‘noid ts98 "J 40g) 


C16 20g 998 


‘SMHOM OTTHOd AO LNANLUVdAd 


ADC Tad AV 


VINUOATTVO dO ALVIS “HEANIONS dARIHO “TIX0UDd “H ‘OO “HK 


GQNVWINVO-ODSIONVaAH NVS AHL 





= 
Ve 3 = — o 
* s9sNo) ” un ; : — Y = — = ~~ - - y - E f— 
q 8 brig mon Mey Pun’ ae qunyoTgs 2eeTUT J= on y) 
3 : 
a O6 » 4 
= YNOBYVH 4ILNO SNVdS TENNVWHI ASV .~4H5~-6-~ sisi > GNWISI YNINEG VEUFZA SNYdS T2NNWH2D 1S3M pans wifi 
- 7 oO aut 
‘s _ (i dlddalidddasllay ida Magy la , vere a a 8 ee —_— Jo muy] Boy, 
rE ONvINvO (ne nt —— — oe ae O2SIDNVas NYS \ 
( & ~ SISO] TOL ) HSE + -L991- > ~ OSI - NLT == O91 ~ O91 > ONG + >= ODI -Z98- =< Ss80r - 
< << PVT ~ % SLE ~109= %£-1---~<,008 “Spj fp OLS“ MLI-5+-009<-%0-4-> sum yon ~~ %~O-n+ 
_ pie 's6 VIMY NOL Puotieg Oser 01-39 Why / »wT we 5 -* 
POPU 





ENGINEERING, May 6, 1938. PLATE XXIV. 


THE SAN FRANCISCO-OAKLAND BAY BRIDGE. 


C. H. PURCELL, CHIEF ENGINEER, STATE OF CALIFORNIA DEPARTMENT OF PUBLIC WORKS. 


(For Description, see Page 491.) 
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SUBSTRUCTURE FOR ANCHOR PreR, West Bay CrossIna. 
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THE SAN FRANCISCO-OAKLAND BAY BRIDGE. 





Fig. 9. 


Caisson CYLINDER Domgs. 








Fie. 10. 








Caisson SHEATHING AND CYLINDERS. 








Fre. 11. 


very simply by releasing air from the cylinders 
Once landed in the mud, air was no longer needed 
to support the mass and the domes were removed, 
as shown in Fig. 5, Plate XXIV, making the 
cylinders available for dredging wells. Then, fol- 
lowing the usual open-well practice; the mud 
was excavated by clamshell buckets. When rock 
was reached and the bottom had been thoroughly 











Caisson Cuttinc EDGEs. 


cleaned of all loose mud and other materials, 
a solid blanket of concrete, from 33 ft. to 42 ft. 
thick, was placed under the entire caisson by 
means of 3}-cubic yard bottom-dump buckets. 
The cylinders above this blanket were not filled 
with concrete except in a few isolated cases,. The 
caissons were then capped off with the pedestals 
for supporting the superstructure, and a heavy 


reinforced concrete and timber fender was canti- 
levered out about 20 ft. round each caisson to provide 
protection against collision by passing ships. 

Tt may at once be stated that in the case of the 
East Bay Crossing, between Yerba Buena Island 
and the east shore of the bay, the depth of rock 
was so great that it was not possible to carry the 
piers down to it. There was, however, a very ade- 
quate bed of hardpan within a reasonable depth, 
and this was used to support the piers carrying the 
heaviest loads, all others being supported on timber 
piles. The piers supported on hardpan were carried 
to depths from 170 ft. to 242 ft., but due to the 
lesser depth of water it was not necessary to use the 
domed cylinders previously described, The, more 
usual type of false-bottom dredging well was re- 
sorted to and proved entirely satisfactory., The 
dredging wells in these caissons were rectangular 
in shane and the bottoms were released by means 
of a trigger arrangement tripped by a cable extend- 
ing above the water. 

In passing, it might be stated that on this par- 
ticular job the false-bottom caissons proved emi- 
nently satisfactory for the portion of the work to 
which they were confined. They did not involve 
so great a cost as the domed caissons would have 
done and under the circumstances naturally received 
preferencé over the latter. The domed caissons in 
turn, while more expensive than the false-bottom 
type, overcame several difficulties which have been 
experienced in the past on deep-water work. False- 
bottom caissons are notoriously treacherous when 
the depth of water in which they are used reaches 
the excessive figure of 70 ft., as in this case. 

The most noteworthy feature of the whole 
structure is undoubtedly the West Bay Crossing 
twin suspension bridge between San Francisco 
and Yerba Buena Island. In the original in- 
vestigations many types of structure were con- 
sidered for this crossing, among which were a 
series of cantilevers, a single suspension bridge 
with long side spans, several combinations of 
multiple suspension bridges with and without 
auxiliary tie cables for stabilising, and, of course, 
the structure that has been built. This par- 
ticular design was adopted as a result of elaborate 
studies and primarily because of its greater stability 
and economy. Some of the model investigations 
concerned were described in ENGINEERING, Vol. 
cxxxviii, page 4 (1934). The adoption of twin 
suspension bridges involved the provision of a 
common anchorage in the midbay. In the top of 
this anchorage the cables are tied against each 
other so that those from the west bridge pull 
against those from the east. When the | 

on the two bridges is identical, no stress is exerted 
upon this great centre anchorage. When, how- 
ever, the load on one bridge exceeds that on the 
other, the centre anchorage takes up the difference 
in pull on the cables. In this manner the anchor- 

age serves to stabilise the entire structure and 

prevent live-load deflections that might otherwise 

be difficult to handle. The central anchorage 

pier will be clearly made out in Figs. 3 and 4, 

The pier substructure is shown under construction 

towards the completion of concreting operations, 

in Fig. 5. It will be seen to be still surrounded 

by concreting plant, part of which was floating 

and part fixed equipment, the latter on platforms 

cirried on cylinder piles. 


(To be continued.) 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 


(Continued from page 466.) 


RESISTANCE AND PROPELLER EXPERIMENTS WITH 
Coaster Mop£ts. 


Tue second paper taken at the afternoon session 
on Thursday, April 7, was presented by Dr. F. H. 
Todd and Mr. J. Weedon, of the William Froude 
Laboratory, Teddington, and dealt with ‘“‘ Further 
Resistance and Propeller Experiments with Models 
of Coasters.” As was explained, by Mr. Weedon, 
who delivered a short summary, the paper was) a 
continuation of earlier work on coastal vessels, ana 
covered the first part of a programme drawn, up 








by a Coaster Sub-Committee of the Tank Advisory 
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Committee, following suggestions received from the 
Shipbuilding Employers’ Federation. The full pro- 
gramme covered both the coal-carrying type of 
coaster and also the general cargo-carrying type, 
which was normally broader, shallower and some- 
what faster than the collier type discussed in the 
paper. 

Four models of similar dimensions, but differing 
in fullness from 0-783 block coefficient to 0-702 
block coefficient and 0-799 prismatic coefficient. to 
0-716 prismatic coefficient, were tested for resistance. 
The main objects of the research were to determine 
the effects of changes in the block coefficient upon 
the resistance and power for propulsion, and the 
effects on propulsive efficiency of varying the engine 
revolutions, the variation being obtained by changing 
either the diameter or the pitch ratio of the propeller, 
or both. One model was tested with a large number 
of propellers to give a range of revolutions covering 
modern practice from steam reciprocating engines to 
high-speed Diesel engines. The same hull was also 
tried with a variety of cruiser sterns, the design of 
the after end being adapted to the changes in 
propeller diameter. In the resistance experiments, 
each model was run at load displacement and partly 
loaded, on a level keel, and at ballast displacement 
with a trim by the stern. The models all had raised 
elliptical sterns, and were run naked, i.e., without 
rudder, sternpost or bilge keels. The increase in 
displacement of the fullest model over that of the 
finest was 12 per cent., and to maintain the same 
speed this entailed an increase in power of more 
than 50 per cent. at 9, knots and 10 knots. The 
vessel of 0-716 prismatic coefficient could be driven 
at 10 knots with less expenditure of power than the 
vessel of 0-799 prismatic coefficient required at 
9 knote. 

For the propeller tests, the model 1445 with a 
prismatic coefficient of 0-769 was adopted generally, 
but three variations, with different cruiser sterns, 
were also tested. In the load condition the cruiser 
stern reduced the resistance in every case, the 
maximum reduction at 9 knots being 14 per cent. 
In ballast the shallowest cruiser stern was not in 
the water, and the intermediate form barely so; 
the deepest stern, however, showed a definite 
improvement. Each model was fitted with a stern 
tube and propeller shaft, the power being provided 
by an electric motor, and also with a sternpost and 
a single-plate rudder. On the foreside of the stern- 
post there was a symmetrical fin, and eddy plates 
partly filled the gaps between the post and the 
rudder stock. Nine four-bladed propellers were 
tried, all geometrically similar except for changes 
in pitch ratio, which ranged from 0-5 to 1-0 over 
the outer half of the blade. In the load condition, 
the quasi-propulsive coefficient showed a progressive 
diminution as the revolutions increased. The pro- 
peller efficiency behind the model fell from about 
0-70 to 0-50 in going from 85 r.p.m. to 266 r.p.m., 
this being the main factor in the reduction of 
propulsive efficiency. The wake fraction did not 
alter appreciably with changes in revolutions or 
propeller diameter. The thrust deduction fraction 
diminished as the screw was placed lower in the 
hull with the smaller diameters, The raised-stern 
and cruiser-stern models were directly compared 
only when using the larger diameter screws and in 
load condition. The cruiser-stern model gave, the 
better propulsive efficiency, due to better wake and 
slip conditions, the superiority ranging from 4 per 
cent. to 7 per cent. on the delivered horsepower. 

Mr. H. G. Williams, who opened the discussion, 
said that the special value of the paper was that it 
related to a type of bull in which the ratio of length 
to the cube root of displacement was so low as to 
fall outside of the great systematic series of experi- 
ments on tow-rope resistance. Tank experiment 
papers, apart from their practical value to designers, 
might be considered as contributions to the body 
of exact quantitative information available for the 
study of the hydrodynamics of ship propulsion. 
The application of the results to full-size work was 
of provisional value, but that part of the paper 
which dealt with the models, their dimensions, 
and the observations made, was of permanent 
value. He 8 ted, for the consideration of 
experimenters, that they might better serve the 
interests of their science by giving the results in 








the non-dimensional form, treating scale correction 
separately in a more general form than that involved 
by the application of the results’ to a ship of some 
arbitrarily selected length. This method would 
bring the presentation of tank experiment results 
more into line with that adopted in aerodynamical 
and other partly empirical sciences. 

Mr. F. McAlister the authors’ statement 
that the paper ended the investigation into coaster 
colliers, suggested that a series of rough- 
water experiments should be made with the same 
models, to see whether the gain due to the cruiser 
stern could be maintained under service conditions. 
It was reasonable to deduce that the only gain in 
using @ cruiser stern lay in the elimination of eddy- 
making, and he thought it advisable to see whether 
the eddy-making differénee in smooth water was 
affected when the model was run in rough water, 
Years ago the typical collier was steam-driven, 
with @ raised stern, and no owner or builder of such 
craft would consider fitting a fast- ing engine, 
because of low propeller efficiency. When, oil 
engines were introduced, their initial disadvantage 
of high revolutions and consequent low propeller 
efficieney had to be overcome by the resourcefulness 
of the naval architect. This had been done #0 well 
that there was no longer any difference between the 
well-designed cruiser-stern ship with a high-speed 
engine and the raised-stern ship with a slow-speed 
engine. It appeared, therefore, that engine-builders 
might now develop small, and therefore cheap, fast- 
running steam engines instead of oil engines for 
such ships. An oil-engined collier was a_ bad 
advertisement. 

He questioned the authors’ statement that the 
ratios of revolutions to speed covered by their 
investigations, i.e., up to a N/V value of 30, was 
sufficient to include the small high-speed oil engine. 
The last coaster with which he had dealt had an 
N/V value of 37. He noted also the authors’ 
reference to propeller-blade areas, and agreed with 
the correctness of their deduction thata 10 per cent. 
increase in area gave a drop of 2 per cent. in 
efficiency. Practically all experimentdata on model 
propellers would ¢onfirm that statement. In prac- 
tice, however, he had several times® increased 
propeller areas by as much as 50 cent. and had 
obtained large improvements thereby. . The question 
of the atea necessary for various weather conditions 
went much deeper than a comparative calou- 
lation open experiment data. 

Dr. E. V. Telfer observed that, from the detail 
of the propeller shown in the paper, the root section 
appeared not to lift up at the trailing edge; if 
this was a new Tank practice, he welcomed it. The 
tests seemed to show a gain in hull efficiency with 
the small pitch-ratio screws, and that more thrust 
might be concentrated, with advantage, at the 
inner radii with these propellers. He agreed with 
Mr. McAlister that most of the gain due to @ eruiser 
stern was derived from a reduction in eddy-making. 
The extent of the gain to be expected, in his 
experience, varied directly with Taylor’s “ fatness 
factor.” 

Dr. G. 8. Baker, O.B.E., commenting from the 
chair on Mr. Williams's desire for a different method 
of presentation, said that the business of the Tank 
was to take a given set of conditions and to produce 
the mathematical answer. Naturally, the results 
must be used cautiously, but generally, he claimed, 
the results predicted had been obtained. He! was 
quite willing to present them in the form suggested 
by Mr. W but felt sure that such a change 
would meet with strong disapproval among naval 
architects. Mr. McAlister had said that the cruiser 
stern in merchant ships came later than the fast- 
running oil engine, but this was not so; cruiser 
sterns in merchant ships came into use about 1912, 
before the high-speed marine oil engine had been 
thought of. 

Dr. Todd, in replying to the discussion, justified 
the method of presentation adopted, on the ground 
that the results must be made intelligible to those 
who encountered them for the first time. Where 
there were so many variables, it was best to apply 
the results to a hypothetical ship ; those interested. 
in other ships could then make the necessary 
corrections. The preparation of the paper had 
occupied all the time available for coaster research 
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at the National Physical Laboratory for about four 
years, and, it was not. possible, to give all the data 
obtained. The question of rough-water experi- 
ments was rather a matter for Dr. Baker to deal 
with. They had been working to a programme 
drawn up by the Coaster Sub-Committees which 
was about half-completed. The revolutions/speed 
ratio of 30, to which Mr. McAlister had taken 
exception, had been decided upon by the sub- 
committee as a reasonable maximum figure for the 
type of vessel. In reply to Dr. Telfer’s query 
about the propeller, this:did not represent any new 
departure in Tank practice. The screw in question 
was a good one for the purpose, and therefore they 
had used it. 


SrrucruraL STRESS IN A TANKER. 


On Friday morning, April 8, the chair was again 
occupied by the Right Hon. Lord Stonehaven, P.C.. 
who called upon Mr, L. ©. Bridge to-read his paper 
entitled “‘ Structural Stress in an Oil Tanker under 
Service Conditions.” In this paper, the author 
dealt with investigations in the determination of 
Stress in a ship at sea, in ballast and load conditions. 
The voyage described was undertaken during the 
winter of 1937, and comprised a round trip to 
Mexico and back. Fairly severe weather was 
encountered at times. The vessel, an 8,000-ton 
tanker, was of the single-screw Diesel-propelled type, 
of combined longitudinal and transverse construc- 
tion with two complete fore and after bulkheads 
broken only by way of the cofferdams. Useful 
measurements could not be taken inside the tanks 
owing to fumes and sludge, and the flooring of the 
pump rooms was not considered suitable for strain 
measurement. Observations were mainly confined 
to the upper side of the deck plating, where readings 
could be taken in both load and ballast conditions. 
Owing to weather difficulties, most of the readings 
were obtained on the middle line between Nos. 4 
and § holds. Two simple extensometers were used. 
which were fitted in position as required, with the 
addition of a portable strainmeter. The gauges 
could be easily read even when entirely submerged. 
It was suggested by the author that the = 
satisfactory, method of measuring strain in really 
bad weather was by completely-enclosed self 
recording instruments. 

It-was noticed that when the vessel was in a 
sea two or three points off either bow, there was 

i ble at times a tendency in a horizontal plane 
to what might be termed “waggle.” It was 
supposed that such flexing might be due to a low 
transver moment of inertia about the centre line, 
the strength in this direction depending mainly on 
the moments of inertia of deck and bottom plating. 
which were considerably less.than that of the two 
or three decks and double bettem of normal vessels. 
The chief conclusions reached from the observations 
were as follows: The combined longitudinal and 
transverse form of construction employed afforded 
ample strength in respect of normal hogging and 
sagging stress. Consequently stress values were 
low..throughout, probably less than for cargo 
vessels of similar size, and normal transverse con- 
struction. Aggregate stress was also low, as both 
static stress, due to loading, and range of stress 
at sea, were of small magnitude. The method of 
construction and stiffening employed was not of 
sufficient strength to resist vibration and bending 
in the horizontal longitudinal plane. Some scheme 
of diagonal braging would help materially to reduce 
straining of the wing bulkhead brackets. The 
ballast should not be distributed in the centre tanks 
right fore and aft, as this condition was not con- 
ducive to easy motion in a sea way. The datum 
line of stready stress about which range of stress 
occurred might be taken as the mid-line of a diagram 
of range of stress taken over a reasonable interval of 
time. The mean range of stress, excluding isolated 
maximum values, reached a maximum when @ wave 
length approximately equal to the ship’s length was 
encountered. The isolated maximum value would, 
however, continue to increase with increase of wave 
dimensions. 

The discussion was opened by Mr. J. Turnbull, 
who said that the comparison of section moduli 


given in the paper was somewhat misleading, as 





the standard of longitudinal strength adopted by 
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the classification societies was the same no matter 
what form of construction was adopted. In the 
case of the tankers shown, the full area of the 
longitudinal stiffening members appeared to have 
been included in the calculation of the modulus. 
The fore and aft stiffeners and plate girders had a 
function quite apart from contributing to longitu- 
dinal strength, and in performing their primary 
duty, were normally subjected to a stress additional 
to that induced by longitudinal bending of the hull. 
He would suggest that agreement with previous 
work could be found if it were realised that the 
point at which observations used for comparison 
were taken was not situated where maximum or 
even mean stress would be expected over the 
breadth of the ship, and, in addition, that point 
was just inside the break of a superstructure, where 
the stresses were irregularly distributed. The 
author assumed that the mean zero line of stress 
range gave the still water stress, and this was 
probably not far wrong, and any slight error in 
the assumption would not invalidate the compara- 
tive results deduced. The bending moment curves 
for the loaded condition in a wave 400 ft. by 28 ft. 
were surprising, in that they indicated extremely 
small moments. From curves given in Mr. Foster 
King’s paper on the bending and loading of ships 
it was possible to give with a fair degree of accuracy 
the corresponding bending moments for the stan- 
dard wave of 460 ft. by 23 ft. The comparison 
showed that the slightly shorter but higher wave 
had the effect of reducing the calculated static 
moments to less than a third of those arrived at by 
using the standard wave. He believed the author 
was justified in suggesting additional stiffening at 
the girder levels in the wing tanks. There was no 
doubt that the construction of the horizontal girders 
had a great effect on what the author called waggle, 
and his proposed arrangement of diagonal bracing 
was on sound scientific lines. As the diagonal 
bracing was attached to the corner brackets, how- 
ever, it was likely that the trouble experienced in 
these brackets would not be eliminated. Bracket 
connections were often a source of trouble, and 
should be avoided where possible. Many tankers 
giving satisfaction in service to-day had in the 
wing tanks, at the normal girder levels, beams at 
every frame, plated over, and large lightening 
holes cut. Other tankers had deep fore-and aft 
girders tied together by semi-box beams at approxi- 
mately three frame spaces apart, in addition to 
those at the transverse bulkheads. He suggested 
that, for practical reasons, the latter was better 
than the diagonal bracing arrangement. 

Mr. Bart. S. Varty said that the longitudinal 
system was absolutely indispensable for the con- 
struction of large vessels. It was most important 
to make use of continuity of strength. He thought 
that the waggling referred to by the author might 
result from the cofferdam construction. He did 
not personally recommend a large amount of steel 
in diagonal stiffening. The fitting of doubling 
plates at the hatch corners was very important. 
He did not like the fitting of transverse beams in 
holds. In conclusion, he suggested that the whole 
question considered in the paper was mixed up 
with vibration. 

In replying to the discussion, the author said 
that, in the course of his remarks, Mr. Turnbull had 
asked why the ratio of maximum to mean stress 
should have been mentioned at all. In certain 
circumstances this ratio might reach a high value, 
and in a written contribution to the discussion, 
received from Mr. Stocks, an example was given 
in which the maximum stress was four times the 
mean stress. It appeared that the stiffening which 
he suggested in the paper had not found great 
favour, probably due to his lack of knowledge of 
the practical points involved. Continuity of stress 
would probably be a better solution of the problem. 
As regarded Mr. Varty’s remarks, he might sa 
that vibration was practically negligible throughout 
the tests. 


VIBRATION IN SHIPps. 


The second paper read and discussed on Friday 
morning was entitled ‘“‘ Vibration in Ships.” In 
this paper, the author, Mr. M. Costantini, said that 
objectionable vibrations only took place in the 








majority of cases, when resonance occurred, except 
in the case of high-powered vessels, when wake 
variation might be sufficient alone. Even though 
the critical figures of the hull could be estimated, 
there might be limitations in the choice of engine 
if the revolutions were to be altered, while a material 
alteration in the natural frequencies of the hull 
involved radical alteration of the whole structure. 
The logical solution was to devote more attention 
to the balancing of machinery. The author then 
discussed wake variation, and said this was most 
marked in twin-screw vessels, but was seldom 
objectionable in ordinary merchant vessels. The 
cure of local vibration was usually a simple matter. 
The determination of natural hull frequencies was 
next considered, and after reference to the work of 
Dr. J. Lockwood-Taylor and Dr. J. H. Todd, it was 
pointed out that the deflections actually determined 
in full-size experiments were invariably larger than 
those obtained from the simple theory of bending. 
The explanation must lie in certain inconsistencies in 
the standard strength calculations. A considerable 
amount of the apparent discrepancy could be 
accounted for by the fact that, in a ship, the deflec- 
tion due to shearing was an appreciable percentage 
of the total, while the remainder could be attributed 
to the partial failure of the longitudina) members 
under compression to take their full share of the 
load, and other minor causes. 


A number of records of vibration were then 
considered, taken with a Geiger’s vibrograph, and 
the reasons for the various vibrations shown were 
considered. The cure of vibration was then dis- 
cussed, and it was suggested that special attention 
should be given to the balancing hot only of the 
primary, but also the higher order forces and 
moments of all reciprocating machinery. The most 
accurate balancing was useless unless combined 
with a rigid engine. Motor-car designers had long 
realised that the point of support of reciprocating 
machinery should be situated at the point where the 
least motion due to internal forces took place, i.e., 
at about the mid-depth of the engine, and that the 
results could be further improved by placing 
the engines on elastic supports. So far as the average 
passenger was concerned, much of the discomfort 
caused by vibration was due to rattling. Much 
more could be done to prevent this. Local vibra- 
tion, when confined to isolated portions of decks 
between pillars, could be easily eliminated by local 
stiffening or even ballasting, but when the pillars 
themselves vibrated, the cure was difficult or 
impossible. Local vibration set up by the pro- 
pellers practically defied solution. Inboard turning 
propellers were worse than outboard turning; 
in twin-screw vessels, the propellers might be 
moved farther from the ship’s sides. Careful 
design of the after end was also helpful. The last 
possibility of avoiding vibration lay in the neutralisa- 
tion of the disturbing forces, After referring to the 
work of Dr. Frahm and Professor Inglis in this 
connection, the author described the neutraliser 
developed by Dr. Loser, and gave curves showing 
the results of its employment. In the case of an 
11,700-ton ship, with a neutraliser weighing 12 tons 
located at the stern, the original vibrations were 
reduced by about 94 per cent. The result in the 
case of a large passenger liner was not quite so 
marked, but was still quite satisfactory. 

The discussion was opened by Sir James Hender- 
son, who said that there was no more important 
subject at the present day than the vibration of 
ships. He had been on three vessels in the course 
of a recent trip to India, and all three suffered from 
vibration, while there was bad creaking in addition 
in one case. The author had not dealt with one 
possible cause of vibration. In his (the speaker’s) 
paper presented in 1909 he had referred to this, the 
possibility of harmonics producing a fundamental 
vibration. He was taken to task for this supposition 


Y | at the time, and it was stated in text books that 


such a phenomenon was impossible. The text 
books assumed, however, that the pulses were single 
harmonics and that there was no damping, which was 


not the case with a ship. The phenomenon had | 4 


been first brought to his attention about 1895, and 
its existence could be demonstrated by means of a 
cord attached to a spring at one end and one arm 
of a tuning fork at the other, means for increasing 


the tension in the string being provided. Another 
experiment to which Sir James referred related to 
the vibration of a weight on a spring immersed in 
water. In this case the spring would vibrate in 
the fundamental, although the impulse’ was the 
third harmonic. 

Mr. Bart. S. Varty referred to the importance of 
doubling plates at hatch corners as a means of 
reducing vibration. He said that local vibration 
was very serious in the engine room, and that 
insufficient attention was paid to foundations. 
The vibration of accessory apparatus was also very 
important, such details as ventilators might cause 
much trouble. He would like to ask the author 
if he knew whether the gyroscopic stabilisers fitted 
to the Rex had any effect on vibration. 

Mr. G. Gingham said he would like to give a 
practical experience of vibration after a ship had 
been delivered. The ship in question was a war- 
time sloop on the China station, and heavy vibra- 
tion suddenly developed on the bridge, the vibration 
being so excessive that it was almost impossible 
to read the instruments. The ship was. examined, 
but the cause could not be determined. As the 
vibration had developed suddenly, there must have 
been a sudden change somewhere in the ship, but 
this was certainly not at the bridge. The pro- 
peller had not been changed. Temporary stiffening 
was put in, and three months later the engines 
were taken out. It was found that the vertical 
keel plate had fractured immediately under a main 
cylinder. 

Dr. E. V. Telfer said that he would like to see 
many more papers of the same type. The impor- 
tance of curing vibration at the stern of ships could 
not be over-estimated. It might be very excessive 
at this point, particularly in the older vessels. He 
knew of one case where vibration at the stern, was 
so severe that rooms intended for the accommodation 
of passengers could not be used. The money lost 
in fares would have been equal to the cost of several 
neutralisers. It might be mentioned that laymen 
were apt to exaggerate the actual physical amount of 
vibration. In one case, he had asked a passenger 
to express an opinion, and the amount of vibration 
was given as } in. Actually, it was demonstrated 
that it was less than ,}, in. 

In his reply to the disoussion, \the author 
stated that none of the points raised appeared to 
call for reply, except Mr. Varty’s query as to the 
effect of the stabilisers on the Rex.’ The stabilisers 
did not influence the vibration in any way. 


(To be continued.) 
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THE INTERNATIONAL LAUNDRY 
AND ALLIED TRADES EXHIBITION. 
(Concluded from page 443.) 

As is indicated by our ‘previous articles on ‘the 
International Laundry and Allied Trades Exhibition, 
a number of manufacturers of washing machines are 
now offering automatic gear to control the various 
operations in their proper uence. It is still the 
case, however, in a majority of laundries, that a great 
part of the operators’ duties consists in opening and 
cl valves for the supply of hot and cold water, 
and reduction of the time 80 spent offers consider- 








able opportunity for economy. “ Rapid Action ” 
valve, shown in section in Fig. 24, on 496, was 
exhibited by Messrs. Jenkins Brothers, imited, 6, 


Great Queen-street, Kingsway, W.C.2, who used a 
working model to demonstrate how rapid opening is 
associated with gradual closing, in order to comply 
with regulations of water authorities for the avoidance 
of water-hammer, On an éxtension of the spindle 
below the valve disc, and operating in ‘a closely-fitting 
chamber, is a plunger having ‘a small hole connecting 
the chamber with the inlet side of the valve. When 
the valve is openéd the plunger enters the chamber, 
expelling through the small hole any liquid that may 
be nt. en the valve is to be shut, movement 
of the hand lever releases the valve spindle, and a coil 
spring in the chamber tends to push the plunger out- 
wards and the valve disc on to its seat. This move- 
ment, however, is controlled by the rate at which the 
liquid through the small hole in the plunger, 
uali the preasure on both sides of it, and 
only mally allowing the spring to exert its full 
pressure. The valve is 80 designed that's cam on the 
operating lever makes @ quarter-turn to open the valve, 
a slight push on the lever disengaging the cam and 
allowing the valve to close. The yoke carrying the 
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lever is adjustable so that the latter can be swung | 
round to any position in relation to the line of the 
branches. 

A simple method of avoiding the use of a reversing 
motor for driving washing machines was exhibited by 
Messrs. Isaac Braithwaite and Son (Engineers), Limited, 
Ibis Works, Kendal, on a machine having an inner 
cylinder 24 in. in diameter by 36 in. long. The motor | 
is placed in an elevated position towards the back of 
the machine, with its axis parallel to that of the cylinder, 
and drives through a rope-reversing mechanism to a 
cross-shaft immediately below, and at right angles to, 
the motor axis. The drive is taken from the cross- 
shaft to a worm engaging with a worm-wheel keyed 
to the trunnion of the cylinder. Two pairs of fast and 
loose pulleys are fitted to the cross-shaft, one pair on 
each side of a vertical line through the motor pulley, 
so that the driving rope leads down from one side of 
the motor pulley to the fast pulley of one pair, and 
from the other side of the motor pulley to the loose 
pulley of the other pair, passing under each and rising 
and joining over a further tensioning pulley. Thus 
when two rope forks, operated by a reduction worm 
and acting simultaneously, move the rope from the fast 
pulley to the loose pulley of the one pair and from 
the loose pulley to the fast pulley of the other pair, 
the rotation of the cross-shaft, and consequently also 
that of the cylinder, is reversed. The end thrust in 
the croas-shaft, in either direction, is taken on Timken 
bearings. The worm and worm-wheel are enclosed in 
an oil-tight case, and the reversing mechanism and 
rope pulleys are suitably guarded. 

This firm also showed washing machines fitted with 
a self-contained attachment, enclosed in a _pillar-like 
casing, for automatically controlling all operations of 
the complete washing process, except the introduction 
of the washing materials. For the latter purpose a bell 
is rung as a signal to the wash-house man that 
supplies are required. The mechanism does not require 
4 separate power supply, as it is actuated by an oscillat- 
ing shaft driven from an extension of the inner cylinder 
trunnion, The “ dips,” or depths, of water in the 
machine are float-controlled, a finger from a vertical 
spindle extension on the float selecting the dip required 
from one of three vertical rods which have fingers set 
for each of three separate formule. When this depth 
of water is obtained, the water valves are operated by 
a cam and a hit-and-miss mechanism working in con- 
junction with the float spindle. Water of a particular 
temperature is obtained by admitting the correct pro- 
portion of hot and cold water, and when a boil is 
required, steam is automatically turned on. When the 
signal bell rings, the timing of the operation is suspended 
until the bell is switched off, and at the end of the 
process the bell rings intermittently until attention is 
given. If a special wash is required, the machine and 
valves can be operated by hand. 

A notable feature of the exhibition was the number 
of dry-cleaning, plants displayed, an indication of the 
growing interest in this field of the cleaning industry. 
As previously mentioned, the dry-cleaning process is 
similar in principle to laundering except that a solvent, | 
usually trichlorethylene, is - instead of detergents 
and water; owing to the cost of the solvent, as much 
as possible must be reclaimed from the garments for 
re-use. The reclamation process forms the major 
part of the dry-cleaning plant, and may be carried out 
by means of centrifugal clarifiers, filtration, distillation, 
decolorising agents such as activated carbon, and by a 
number of other minor methods, or by a combination 
of any of these, 

The “ Simplex " dry-cleaning unit, with an activated- 
carbon recovery plant, deodorising tumbler and still, was 
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Messrs. Surciirre, SPEAKMAN AND Company, 


LIMITED. 
exhibited by Messrs. Solvent Recoverers, Limited, | maximum quantity of solvent (which state is detected 
68, Gordon-street, Glasgow, C.2. This compact| by means of a smelling tube, as no commercially 


plant is of steel fabricated construction, and consists 
of a combined washer and hydro-extractor of Monel 
metal with an end loading door. The drive is by 
motor and Texrope drive with an electrical reversing 
switch, giving a reversing washing at 30 r.p.m. and 
an extracting or “ hydro-ing” speed of 1,000 r.p.m. 
The washing process is carried out in a continuous 
circulation of clean solvent, the dirty solvent being 
pumped through a ‘“ Multivee” star-shaped gauze 
filter of large area with which is used the usual filter aid 
powder for keeping the filter “cake” in a porous 
condition. The filter is cleaned by reversing the flow 
of the solvent and loosening the “ cake,” which is 
removed from the bottom of the still. The filtered 
solvent is distilled, rising into a combined condenser 
and reservoir and back into the machine. A high 
distilling capacity of 200 gallons an hour is claimed, 
and is achieved largely by the use of a non-textile 
wool filter in the conduit between the evaporator of 
the still and the combined condenser and reservoir. 
This prevents the froth, which is prevalent when a high 
concentration of oil-trichlorethylene mixture is eva- 
porated, from passing into the condenser and contami- 
nating solvent already distilled. The garments are 
then placed in the deodorising tumbler, which consists 
of a mild-steel drum 40 in. in diameter, sprayed with 
nickel-alloy and lined inside with resilient cork to 
prevent damage to buckles and buttons, and revolved 
by a motor and worm gear. The drum is ventilated 
through the driving shaft and the solvent-laden 
vapour is sucked through a “Simplex” activated- 
carbon recovery plant, passing first through a viscous 
oil filter which gives the minimum of resistance to the 
air flow, with efficient dust extraction. The carbon 
plant is on standard lines, and in the unit described 
consists of two sections used alternately, with a fan 
to draw the vapour from the deodorising tumbler and 
blow it into the bed of activated carbon which lies 
on a perforated wire screen in the unit. As is generally 
known, activated carbon has the ability of adsorbing 
solvent-laden vapour, allowing nothing to pass but 
pure air, which is exhausted through a chimney to 
atmosphere. Steam is then introduced and the trichlor- 
ethylene is driven off, passing through a condenser 
to a separator where, because of its greater specific 
gravity, the solvent is separated from the condensed 
steam by settling. The particular feature of this 
plant is the controlled heating and cooling of the air 
as it passes through the carbon by means of an element 
which, by a three-way cock, can be alternately heated 
and cooled accordingly as the carbon requires to be dried 
after steaming or the solvent-air mixture to be cooled 
before passing through the carbon for adsorption. 
In effect, the element acts as a condenser, air heater 
and air cooler. When the carbon has adsorbed the 





practicable instrument has yet been developed), 
the solvent-laden air is shut off, the valve in the chim- 
ney closed and steam admitted, the steam and solvent 
being removed at the base of the adsorber. Finally, 
the steam is shut off, the chimney valve opened, and 
the carbon dried and cooled by fresh air, the recovered 
solvent leaving the adsorber in the form of a vapour 
which is condensed and separated as stated above. 

Messrs. Sutcliffe, Speakman and Company, Limited, 
Leigh, Lancashire, who claim to be the largest manu- 
facturers of activated carbon in Europe, exhibited 
several of their adsorber solvent-recovery plants, and 
an jllustration of one of these, a double adsorber plant 
for continuous operation, with a capacity of 1 gallon 
to 2 gallons of trichlorethylene per hour, is shown in 
Fig. 25, on this page. Each of the cylindrical adsorbers 
seen in the background is filled with activated carbon, 
enclosed in a non-corrosive metal screen covered by a 
thick brass shell, with an integral condenser on each. 
A motor-driven fan draws the solvent-charged air 
from the cleaning plant through a dust extractor, shown 
on the left of the illustration, containing a number of 
filter bags. Access is provided by a suitable hand-hole, 
to enable the bags to be freed from fluff and cleaned. 
The solvent air is then delivered to one of the adsorbers, 
in which the solvent vapour is adsorbed, pure air being 
discharged through trunking to the atmosphere. 
When, by means of a smelling tube, it is found that 
the carbon has reached the breakdown point and is 
passing solvent, the solvent air is delivered to the other 
adsorber, freeing the first for the extraction of the 
solvent. This is effected by introducing steam. 
which drives the solvent off thtough the condenser 
into a separator embodied in the cast-iron stand of the 
adsorber, where the solvent and the condensed steam 
are separated automatically. It is stated that in 
many cases recovery is obtained of over 90 per cent. 
of the trichlorethylene previously lost by evaporation. 
Messrs. Henius, Limited, 154-156, Blackfriars-road, 
London, 8.E.1, displayed a range of their “ Gem’ 
dry-cleaning plants, and one of their smaller units is 
shown on Fig. 26, on the opposite page. This unit is of 
the completely enclosed type. Washing, hydro-ing and 
deodorising are carried out in one cylinder, which is 
of Monel metal, similar to that of a laundry washing 
machine and driven at one end by a reversing motor 
coupled to a reduction gearbox. Above the machine 
is a motor-driven fan which blows heated air through 
the garments while they are in motion. The dirty 
solvent from the machine is distilled in the four tanks 
seen on the left of the machine, rises to the condenser 
at the top and passes thence into the two intermediate 
receivers ; no filter is required. 

In the past, compressed air has been largely used 
in the laundry to operate steam presses, but at this 
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exhibition it was noticeable that this means of operation | 


has also been applied to automatic control valves, 
ironing-machine rollers and also to a marking machine 
made by Messrs. Tillett’s Cotton Marking Machine 
Company, Limited, 155, Romford-road, E.15. This 
machine sews the marking letters to articles in cotton 
thread at a rapid rate by means of a lettering device. 
A steel pointer at the end ofan arm traces out any 
combination of letters in pre-set guides. The arm 
grips the article to be marked, and when the pointer 
moves through the guides the required letters are sewn 
on the article. At the completion of every operation 
the needle must be raised to the top of its e to be 
clear of the garment, and as this must be 
done by hand about once per minute on every machine 
in @ marking room which may contain 40 machines, 
the saving of time by making the operation automatic 
is considerable. The handwheel for lifting the needle 
is connected by a rod and crank to the piston of a 
vertical air cylinder. When an article is completed, 
the air cylinder is automatically energised and the 
piston pushes the needle to the clear position. 








LABOUR NOTES. 


THE Ministry of Labour provisionally estimates that, 
at April 4, the number of insured persons between the 
ages of 16 and 64 in employment in Great Britain, 
exclusive of persons within the agricultural scheme, 
was approximately 11,390,000. This was 10,000 more 
than the total for March 14, but on a comparable 
basis was about 130,000 less than the total for April 19, 
1937. There was an improvement in employment, 
between March 14 and April 4, in the building industry, 
the tailoring trade, motor-vehicle, cycle and aircraft 
manufacture, furniture manufacture, the distributive 
trades, hotel and boarding-house service, and agricul- 
ture. On the other hand, employment declined in 
coal mining, and in the iron and steel, cotton, hosiery, 
and textile bleaching, printing and dyeing industries. 


At April 4, the numbers of unemployed persons on 
the registers of employment exchanges in Great Britain 
were 1,321,061 wholly unemployed, 358,278 temporarily 
stopped, and 68,425 normally in casual employment, 
making a total of 1,747,764. This was 1,217 less than 
the number on the registers at March 14. On a com- 
parable basis there was an increase of about, 342,000, 
as compared with April 19, 1937, The total included 
1,275,081 men, 41,177 boys, 379,709 women, and 61,797 
girls. 





The. total of 1,747,764 registered. unemployed 
ineluded 1,615,586 persons who were applying for 
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benefit or unemployment allowances. An analysis of 
these applicants, according to the length of the last 
spell of registered unemployment, is as follows :— 
749,000, or 46 per cent., less than six weeks, 959,000, 
lor 59 per cent., less than three months, 1,183,000, or 
73 per cent., less than six months, and 279,000, or 
17 per cent., twelve months or more. Of the un- 
employed persons on at April 4, about 
60 per cent. were applicants for insurance benefit, and 
about 32 per cont: 8 aD ment _allowanees, while 
about 8 per cent. ‘flo application for benefit or 
unemployment allowances. 


‘ 3 os ¢ ; 

Between March 14 and April 4, the number of un- 
employed persons on the registers decreased by 11,280 
in the London area, by 7,061 in. the South-Eastern area, 
by 3,378 in the South-Western area, by 1,618 in the 
North-Eastern area, and by 2,026 in the Northern area. 
They increased by 8,929,in the Midlands, .by 2,777 in 
the North-Western ‘area, by 3,773 in Scotland, and by 
8,667 in Wales. As compared with the position at 
March 14, there were on April 4, 1,893 fewer persons 
unemployed in the motor-vehicle, eycles and aircraft 
trades. . In the iron and steel industries, on the other 
hand, there were 1,883 more. 


—— 


At the end of March, 7,000 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
signing the books, as compared with 7,251 at the end of 
February. During March the number of members on 
superannuation benefit decreased from 4,034 to 4,033, 
and the number on sick benefit increased from 1,091 
to 1,108. The expenses in February were 4,7781. 8s, 7d. ; 
in Mareh they amounted to 4,238. 48, 1d. There was 
a net increase in the membership of 348. 


The April issue of the Letter of the Canadian Bank 
of Commerce states that the decline in employment in 
Canada from November last to the beginning of March 
is officially estimated at 64 per cent., after due allow- 
ance is made for seasonal variations. ‘* This decline,” 
the writer says, *‘ followed a period of abnormal activity 
in logging, mining, manufacturing (especially the heavy 
industries), and highway construction and maintenance. 
Calculated on. the same basis of seasonal adjustment, 
the almost uninterrupted rise in employment between 
the summer of 1936 and November, 1937, was over 16 
per cent., with the decline in the early part of 1937 
briefer and less marked than in either of the two preced- 
ing years. Hence, the recent recession has offset only to 
a limited extent the gain made during the earlier period 
of industrial rehabilitation, and the March employ- 
ment level was ‘still about 5 per cent. above that of 





|@ year ago, and higher than in any corresponding 
| month since 1930. “ Part of the recent decline,” it is 
| added, has been * due to the unfavourable impact on 
| Canadian business of conditions abroad, especially the 
severe receasion in the United States and the unsettled 
| political situation in Europe, as well as the widespread 
effect on domestic affairs of last year’s poor Western 


, 


crop. 





In the report 6f the Amulree Committee, which 
was published last week, the conclusion is reached 
that the provision of holidays with pay, apart from 
its value as a social measure, rests upon considerations 
which are inseparable from the varying terms and 
conditions of employment in different industries, and 
that any attempt to apply, at once, to all workers one 
uniform rule would be likely to produce serious difficul- 
ties. The Committee recommend that in industries 
where holidays with pay are not already provided, an 
annual holiday with pay for at least one working week 
should be established for industrial and kindred workers 
by voluntary arrangement as part of the terms of the 
contract of employment. They propose a probationary 
period of at least two to three years to (mable industry 
to make voluntary arrangements with a minimum of 
dislocation in the settlement of wages questions. This 
probationary period is also necessary, it is stated, to 
examine the difficult problem of intermittent employ- 
ment and to cope with the great increase of holiday 
activity due to the development of holidays with pay. 
They recommend legislation in the 1940-1941 Session, 
making provision for holidays with pay in industry 
generally, but the precise nature of the Icgislation must 
depend upon interim developments and experience. 


In the meantime, the Committee say, legislation 
should be passed (1) giving power to Trade Boards, 
Agricultural Wages Committees and further statutory 
bodies, for regulating wages, to provide for holidays 
with pay ; and (2) entitling workers in domestic service 
to two weeks’ annual holiday with pay. 


As has been mentioned in these notes, the Shipbuild 
ing Employers’ Federation and the shipyard trade 
unions have agreed on the principle of holidays with 
pay, and are engaged in working out the details of its 
application. Writing in the April issue of the Report 
of the Boilermakers’ and Iron and Steel Shipbuilders’ 
Society, Mr. Mark Hodgson, the general secretary of 
the organisation, points out some of the difficulties with 
which the Amulree Committee were apparently faced. 
Mr. Hodgson says, for example, that in a conference on 
details with the employers, “‘ we strongly urged that 
piece-workers should receive their average earnings,”’ 
but he adds, ‘** the employers held that, as the agree- 
ment was in relation to the hours worked, they could 
not agree to earnings being made the basis for the 


” 


calculation of * credits ’. 


A long discussion took place, Mr. Hodgson goes on 
to say, respecting casual men. It was pointed out 
to the employers that the position, as it affected 
casual men, could only be met by the setting up of a 
clearing house where “ credits” could be centralised. 
That was, in any case, the unions contended, preferable 
to obliging a man to go from one firm to another at 
holiday periods for his * credits.’’ The rejoinder of 
the employers to the suggestion was apparently that 
the arrangements in the existing agreement should be 
given at least a year’s trial. ** There are,’’ Mr. Hodgson 
concludes, ** many details to be worked out with any 
scheme for holidays with pay, and this can only be 
satisfactorily done in many instances after experience 
has been gained.” “put aee 

This week a tripartite technical conference is taking 
place at Geneva for the purpose of considering the 
question of the international reduction of hours of work 
in coal mines. Germany, not being a member of the 
International Labour Organisation, is unrepresented, 
but delegates are understood to be present from the 
Government, coal owners and miners of the other 
countries, in which coal production is an important 
element of the national economy. The British delega- 
tion consists of Mr. H. W. Cole (Deputy Under Secretary 
for Mines) and three advisers representing the Govern- 
ment, Mr. W. A. Lee (Director of the Mining Associa- 
tion), and four advisers representing the employers 
and Mr. W. Lowther (Vice-President of the Mine- 
workers’ Federation), and four advisers representing 
the workers. The discussions, it is understood, may 
continue until well into next week. 





In the course of its report on changes in rates of 
wages and hours of labour in 1937, the Ministry of 
Labour says that of the total number of workpeople 
in the industries covered by the statistics, who obtained 





increases in rates of wages during the year, nearly 
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75 per cent. were employed in the coal-mining, 
engineering, textile, clothing, building, and transport 


groups. In the coal-mining industry there were 


numerous changes which resulted, after some fluctua- 
tions, in net increases in most of the principal districts. 
Some of the changes, it is stated, took the form of 
increases or decreases in the percentage additions to 
basis rates; in other cases they consisted of increases 
in the basis rates. The amount of the increases varied 
in different cases from about 2 per cent. to 20 per cent. 
on current rates. 

In the engineering industry and in certain other 
metal trades associated with it, men, it is recorded, 
received national increases in the flat-rate war bonus 
amounting to 4s. a week, including ls. arranged in 
1936 to operate early in 1937. In addition, certain 


classes of workmen, principally pattern-makers, in | 


many localities received increases in their base rates 
of various amounts up to 4%. per week, There were 
also increases of various amounts for boys in many 
districts, while women and girls received a general 


increase of ls. a week in their cost-of-living bonus. | 
The deduction of 1} per cent. from the earnings of | 
railway shopmen employed by main-line companies | 
was discontinued, and the base rates of the lowest- | 


paid workers were increased by 6d. or ls. a week. 


In the iron and steel industry group there were 
substantial increases in the rates of wages of workers 
in all the principal districts engaged in the manufac- 
ture of pig-iron and of finished iron and steel. The 
increases varied considerably as between the different 
occupations and districts, and were mainly the result 
of the operation of sliding scales, by which wages 
Huctuate according to the selling price of the products. 


in the shipbuilding and ship-repairing industry there | 


were increases amounting to 4s. per week for men 


on time work and to 8 per cent. for those on piece work. 
| 


Some of the provisions relating to juvenile unem- 
ployment in a Bill introduced by the Danish Minister 


of Social Affairs express what appears to be a new | 


principle. The establishment of a Youth Council is 
proposed, composed of a chairman appointed by the 


Minister of Social Welfare and four members of the | 
Rigsdag, to assist the Employment Council in the | 
preparation of measures for the assistance of young | 


unemployed persons. Although the special measures 
hitherto undertaken against juvenile unemployment 
have not been quite successful, the Government believes 
that they should not be abandoned, but, on the 
contrary, developed with the object of counteracting, 
if possible, the evil results of prolonged unemployment. 
it therefore proposes to make it compulsory for young 
persons between the ages of 18 and 22, in need of public 
relief, and who have been unemployed continuously for 
four months, or have not had at least ten months’ 
work in the last two years, to participate in the special 
juvenile unemployment schemes, which consist of a 
combination of work, training courses, and sport. 


As a rule, /ndustrial and Labour Information (from 
which we take these particulars) says, such compulsory 
participation, which may be fixed at not less than six, 
and not more than twelve months, will only take effect 
three weeks after the end of the last period of employ- 
ment. Greater emphasis will now be laid upon the 
work which forms part of each scheme, and the pay 
of the participant will consequently be considerably 
higher. Every participant will receive an amount of 
not more than 18 crowns a week to cover expenses for 
board and lodging, &c., and in addition, wages normally 
smounting to from 12 crowns to 15 crowns a week are to 
be paid for the work done. In certain cases this wage 
may be reduced, or increased up to a maximum of 
22 crowns a week, and the work may also be done at 
piece rates. Participants in the schemes will ordinarily 
be occupied fur 48 hours a week on work, training 
courses and sport, of which at least 28 hours must be 
devoted to work and 12 to training courses 


Young unemployed persons wo have been referred 
to @ special juvenile unemploynent scheme, which 
may also receive voluntary applicants, and who refuse 
to take part in it, will lose all right to relief. On the 
other hand, young unemployed persons who have 
taken part satisfactorily in such a scheme and are 
thereafter unable to find employment in the open 
market, will be given preference for admission to relief 
works during at least six months. 








I'wo-Stace Positive Rotary Compressor : ExkaruM. 
“On page 444 of our issue of April 22, in the second 
paragraph of the article on the two-stage itive rotary 
compressor of Messrs. The Northey-Boyce Rotary 
Engineering Company, Limited, the statement that the 
inlet port closes “ rather later than the delivery port ” 
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Fie. 1. 


LAUNCHES AND TRIAL TRIPS. 


** SoTHERLAND.”’—Single-screw cargo steamer ; triple- 
expansion engine, the high-pressure cylinder being fitted 
with steam and exhaust poppet valves. Trial trip, 
April 21. Main dimensions, 439 ft. 3 in., by 56 ft. 8 in., 
by 36 ft. 7 in. Built and engined by Messrs. John 
Readhead and Sons, Limited, West Docks, South Shields, 
to the order of Messrs. B. J. Sutherland and Company, 
Limited, Newcastle-upon-Tyne. 

““ Donax.”—Single-screw oil-tank motorship; four- 
cycle, crosshead-type, eight-cylinder Harland-B. and W. 
Diesel engine. Launch, April 28. Main dimensions, 
460 ft., by 59 ft., by 34 ft. Built and engined by Mesars. 
Harland and Wolff, Limited, Govan, Glasgow, for Messrs. 
Anglo-Saxon Petroleum Company, Limited, London. 


, 


** Amra."’—Twin-serew passenger and cargo steamer ; 
marine steam turbine of Parsons latest type with single- 
reduction double-helieal gearing. Launeh, April 29. 
Main dimensions: length 460 ft., beam 61 ft. 3 in., 
deadweight carrying capacity 6,200 tons. Built by 
Mesars. Swan, Hunter, and Wigham Richardson, Limited. 
Walker, Newcastle-upon-Tyne, 6, for Messrs. British 
India Steam Navigation Company, Limited, London. 


** Neprunta.’’-—-Steam tug for rescue and salvage work 
and deep-sea towing; propelling machinery built and 
installed by Messrs. Charles D. Holmes and Company, 
Limited, Hull. Launch, May 2. Main dimensions, 
170 ft., by 35 ft. 6 in., by 17 ft. 6in. Built by Messrs. 
Cochrane and Sons, Limited, Ouse Shipbuilding Yard, 
Selby, Yorks, to the order of Messrs. Overseas Towage 
and Salvage Company, Limited, London. 








Coorrers Hitt War Memontat Prize anp MepaL.— 
The triennial award of the Coopers Hill War Memorial 
Prize and Medal, which fell in 1937 to the Institution of 
Electrical Engineers, has been made by the Council 
to Dr. T. E. Allibone, for his paper on “‘ The Mechanism 





should read “ just before the delivery port.” 





of the Long Spark.” 











WIND-PRESSURE INVESTIGATIONS AT ZEEBRUGGE. 


Fie. 3. 


RESEARCH WORK ON WIND 
PRESSURE IN BELGIUM. 


Many years ago, the Association Belge de Standar 
disation formulated rules dealing with both steel-framed 
and reinforced-concrete structures, although from the 
first it was realised that data concerning the effect 
of wind action were less extensive and complete than 
was desirable. The rules drawn up, which from 
the first were regarded only as provisional, were 
based on the best practice of the time, Eiffel’s results 
being, in the main, employed in the estimation of wind 
pressures. With the development of new methods 
of construction, however, and improvements in 
the quality of materials, it was felt that greater 
economy in building procedure might be attained if 
more precise knowledge of wind action were available. 
This was particularly considered to be the case in 
view of aeronautical developments which had shown 
the important influence of structural form on wind 
effect, and in 1923 the secretariat of the Association 
undertook the collection of data and information which 
should form the basis of a research programme. 

In 1929, the Structures Committee of the Association 
emphasised the importance of proceeding with the 
work, but the financial situation at that time did not 
permit a start to be made and it was not until 1932 
that a preliminary programme of work was drawn up. 
After that time the subject began to arouse wider 
interest and various Belgian electric power undertakings 
directed their attention to the question of an investi- 
gation of wind action on transmission lines and towers, 
while the Société Belge des Ingénieurs et des Industriels 
devoted two of their meetings, in the spring of 1933, to a 
consideration of the subject of wind action on buildings 
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WIND-PRESSURE INVESTIGATIONS: AT ZEEBRUGGE. 
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(820 ft.) apart. The end 
towers are anchor towers of 
standard type, but the centre 
tower, of which a view is 
given in Fig. 1, on page 498, 
is suspended on a dynamo- 
meter balance which allows 
the overturning moment un- 





M1 o 2 6Metres der any conditions to be 
eae = measured. The arrangement 
(6320.F) ‘ENGINEERING’ of the suspension is shown in 


and passed a resolution to the effect that research was 
desirable both from the points of view of the develop- 
ment of the most economical types of construction and 
of the redrafting of existing rules. Following these 
developments, the Association Belge de Standardisation 
instructed its committee to draw up a definite pro- 
gramme of research, the results of which would be of 
direct service to industry. This condition would 
enable it to claim assistance from national funds 
which were available for scientific research of industrial 
importance. The proposals of this committee were 
approved by the Commission Mixte Science-Industrie 
du Fonds National de la Recherche Scientifique, 
which agreed to make a contribution to the work 
from the national fund which it controlled, while a 
turther contribution was provided from the general 
fund of the Association Belge de Standardisation. 
The fund was financially supported for this work by 
various structural-steel manufacturers, reinforced- 
conerete and other contractors, and electrical under- 
takings. 

Two centres of research have been arranged for in 
connection with the work to be carried out. The 
tirst, which concerns itself with wind action on panels 
and on the facade of a building, is situated at the 
University of Liége, the work being in charge of M. R. 
Spronck, while the second, which deals with wind- 
tunnel experiments and tests on actual structures, is 
centred at the University of Brussels and is operated 
under the direction of Professors L. Baes and L. J. 
Vendeperre. The Brussels organisation has erected 
. full-sized transmission tower at Zeebrugge, with 
which wind action on the tower, both with and without 
attached overhead lines, are being carried out. In a 
brochure published by the Association Belge de 
Standardisation, 63, Rue Ducale, Brussels, and entitled 
Etude de V Action du Vent sur les Constructions, descrip- 
tions are given of the experimental equipments at 
Liége and Zeebrugge. 

The section of the brochure which deals with the 
Zeebrugge installation has been contributed by Professor 


Figs. 4 and 5, annexed. 
The base of the tower is cemented into a concrete block, 
the form of which can be seen from Figs.4 and 5. This 
is carried on a framework built up of two main joists 
and four cross joists. The whole of this arrangement 
is suspended from two joists built into the walls of the 
hut which contains the dynamometer mechanism, the 
suspension being provided by eight 58-mm. (2} in.) 
rods, arranged in four pairs. To permit freedom of 
movement, the connections between the suspension 
rods and the joists is made through 30-mm. (1-18 in.) 
balls. One of the upper connections is shown in 
Fig. 2. The roof of the hut which covers the measuring 
apparatus has a central hole for the passage of the 
tower, a clearance of 100 mm. (4 in.) being left all round 
to allow for the movement of the latter. A projecting 
ledge at the top of the concrete block, which can be 
seen in Figs. 1 and 4, prevents the entry of rain, 
The four lower ball joints supporting the tower 
are provided with electrical dynamometers by means 
of which the pressure on each can be read. In a 
condition of no wind, the four pressures will be equal, 
but with a wind blowing the reaction will, in general, 
increase on two of the supports and decrease on the 
others. The effect of a wind will also be to displace 
the tower horizontally. In a steady wind the hori- 
zontal force H is equal to the displacement A, multi- 
plied by a constant 


H=K 4A. 
If the displacement A is small, then 
P 
K => T 


where P is the weight of the tower and its foundation 
block, and / is the length of the suspension bars, which 
is 2,500 mm. The weight P is obtained from the read- 
ings of the electrical dynamometer in still air. A 
number of spring dynamometers are arranged around 
the base of the tower, the outer ends being attached 
to the walls of the hut. They are indicated at a 
in Figs. 4 and 5, and one of them is illustrated in 
Fig. 8, on page 500. Any or all of these may be con- 





Vendeperre and M. A. Joukoff. The experimental 
plant is situated close to the sea front and inside the 


nected to the foundation block as desired. Since K = * 








the value of K may also be obtained by applying a 
known value of H by means of one of the dynamo- 
meters and measuring A. This latter operation is 
carried out by means of a pointer attached below the 
block and connected to a pantograph on a table shown 
at 6 in Fig. 4. This apparatus is @ilso illus din 
Fig. 3. The determination of K under static loads 
in this way proved a long and tedious operation, yenly 
owing to the resistance of the ball suspensions, to 
the high load they supported and ‘to the’sensi- 
tivity of the whole arrangement, a wind of less than 
0-5 m. a second showing a measurable dis ent. 

The zero point of the pantograph reading is obtained 
in still air. Then, if the variation of H is sufficient 
slow, any movement A is indicated as a reading of 5 
on the pantograph, which has a multiplying factor of 5. 
Then, since K is known, H is determined from the 
equation H=K <A. The velocity v of the wind 
corresponding to the force H is measured by an anemo- 
meter fixed on the top of the tower. 

The relation between H and v is given by the equation 

H=c P v? A, 
«9 


where — is the specific mass of the air, Q is the over- 


a 
29 
turning couple on the tower due to the wind, and c is 
the aerodynamic coefficient of the tower. 

Expressing force in kilogrammes, lengths in metres, 
and time in seconds, 


and 
H 


e=5 


ale 


Previous to the tests on the full-sized tower, wind- 
tunnel experiments were made on a model tower 
in a wind tunnel, from which a value c' was obtained. 
If c and c* are equal, then the results of model tests 
can be directly applied to full-sized structures:and the 
establishment or otherwise of this agreement is one of 
the fundamental questions which it is hoped to deter- 
mine by means of the Zeebrugge plant. 

Although from the static measurements already 
referred to, it might appear that the study of wind 
action on the full-sized tower is a relatively simple 
matter, this is actually far from the case. Complications 
are introduced by the rapid variations in the intensity 
of the wind and by the inertia of the suspended founda- 
tion of the tower. In evaluating the action of a 
variable wind from that of a constant wind an error 
is introduced which may be termed e. This error is 
positive or negative depending on whether a gust 
strikes the tower when the suspended foundation is 
displaced horizontally in the same or in the opposite 
direction from that of the tower. This error is purely 
fortuitous and obeys the laws of probability and if it 
alone had to be considered, its maximum limit could 
be determined by a sufficient number of observations. 
There is, however, a further complication in that the 
velocity of the wind is not uniform over the total 
height of the tower; in general, it decreases towards 
the ground. As a result, the value of » which should be 
used in the equation, 


we 
Pa 
‘16 


is not the velocity measured at the top of the tower, 
33 m. from the ground, but a lower value which may 
be called v,. Theoretically, to measure the correct 
value of the average speed, a series of anemometers 
should be arranged at intervals up the full height of 
the tower. On account of both cost and convenience 
in observation, this procedure is impracticable, and 
actually three anemometers are placed on the tower, 
one at the top, one at the bottom, and one half way up. 
From these the estimation of the average wind may be 
made with reasonable accuraey.. 7 

Another factor which has to be considered is the 
frequency of variable winds acting on the tower. In 
general, this is not regular but represents an infinity 
of superposed effects. High-frequency gusts tend to 
act only on relatively small surfaces, cancelling out 
over larger areas, so that the total effect corresponds 
to a lower frequency. Winds of the same average 
or maximum velocity may differ in the frequency 
of the gusts reaching a surface. Measurements at 
Zeebrugge suggest, however, that such frequencies 
have a maximum limit. A flexible obstacle acted on 
by a wind, the gust frequency of which is the same as 
the natural period of ogeillation of the obstacle, may 
take up oscillations increasing to a dangerous extent. 
As structures are always more or less flexible, the effect 
of a wind on them depends not only on its velocity, but 
on the distribution of its velocities and the frequency 
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and intensity of the gusts. Many tests carried out at 
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Zeebrugge have shown that the most dangerous wind is| but it is partly sereened by the front face. The , hydraulic jacks shown at cc in Fig. 4. The tower 


not necessarily that with the highest velocity. | corresponding figures for the faces parallel to the line 
The tower is of rectangular section so that the surface | are 12-54 sq. m. and 45-35 sq. m. The theoretical 
it offers to the wind, and the aerodynamic coefficient | period of oscillation of the suspended foundation block 
vary with the wind direction. The effect of two gusts | is 3-15 seconds, but the vibrations of the tower reduce 
of wind cannot be compared unless their directions are | this period to between 2-6 seconds and 2-8 seconds. 
closely similar. In view of this, the tower has been | When the tower is set in oscillation there are damping 
divided into 16 sectors, taken horizontally around its | effects due to the resistance of the air and of the ball 
»xis, and all observations are classified and compared | suspension joints. These effects can only be measured 
in reference to the sector to which they refer. In|in still air, but periods of absolute calm have been 
view of this consideration and the limits of error | observed over times varying from five up to as much 
diseussed above, and also as it was desired to obtain| as 25 minutes. To measure the damping effect the 
readings for gales of maximum velocity, as well as for| tower is displaced from its position of equilibrium 
those resulting in the maximum dynamic action on | during such a period and is allowed to swing. If, in 
the tower, it was decided that measurements should | these conditions, the base is given an additional trans- 
be carried out on the tower for a period of at least | verse impulse, the pantograph trace is in the form of a 
two years, to be followed by a further two-year period | diminishing spiral. The effect of wind is such, how- 
with the overhead conductors in position. It is possible | ever, that even in a wind of 10 cm. a second, the spiral 
to operate the experimental plant with a single per-| form is no longer distinguishable. Repeated damping 
manent observer. tests have shown that the resistance of the ball suspen- 
The results obtained in this way are not, however, | sions diminishes with time. 
above criticism. The swing of the suspended founda-| The spring dynamometers are constructed from two 
tion of the tower under wind action is of the order of | mild-steel channels connected by flexible cross-pieces, 
50 mm., while a normal tower in practice is anchored | as shown in Fig. 6. When a load is applied at ff, 
in a foundation the movements of which are infinite-| the channels are distorted. One of the channels 
simal, The dynamic characteristics of the test tower | carries a pair of rigid arms, a and 6, the ends of which 
and a normal tower are thus very different. The fre-| move apart in proportion to the load f, as shown in 
quency of the former is of the order of } second, while | Fig. 7. The variation in the distance cd is indicated 
that of the latter is very high. In order to obtain com- | on a dial, the multiplying effect enabling an original 
parable results it was consequently necessary to employ | movement of 0-1 mm. to be measured. This arrange- 
the six spring dynamometers shown in Fig. 5. Experi-| ment is used in high winds. With light winds a 
ments under these conditions, 1owever, necessitate the | further multiplying device is used. Two of the dynamo- 
employment of six extra observers. The displacement | meters are arranged to measure up to 4 tons and the 
of the tower when it is anchored by the six dynamo-| remainder to 3 tons. This equipment, in addition to 
meters is measured by a seventh dynamometer which | measuring horizontal forces, may be employed to 
may be applied to give readings at various positions | measure torsional stresses due to the overhead lines. 
in relation to the axis The dynamometers were calibrated in the laboratory 
The experimental tower has a total height of 29-5 m.| of the University of Brussels. They showed that the 
and carries three cross-arms. The lines are stranded | error at maximum load did not exceed +0-75 per cent. 
copper conductors of 50 sq. mm. and there is a 25-sq.| The electrical dynamometers are each capable of 
mm. earth wire. The span to each fixed tower is | reading up to 30 tons. 
250 m. The total weight of fhe suspended tower is; The construction of the Zeebragge installation was 
3-9 metric tons, The weight of the foundation block | begun in August, 1935, and in December of the same 
is 93-8 tons. The surface offered to a wind perpendi- year the suspended foundation block, weighing 90 tons, 
cular to the power line is 8-56 sq. m. of steel and | wes mounted in position. The operation, which was 
37-34 sq, m. of void. The hack face is of the same area, ! completed in 8 hours, was carried out by means of 











structure was mounted on the foundation block in 
January of the following year. The pantograph was 
installed at the beginning of April and on the day 
in which it was completed registered a wind of 9 m. 


to 15 m. a second. A dead calm on the night of 


April 11 enabled the zero point to be determined. 
On June 29 a gale in which winds of 25 m. a second were 
recorded, swept across Belgium and resulted in heavy 
damage at Mouscron, Eecloo, and other places. The 
months of August and September were taken up in 
calibration and adjustments, and on October | the 
plant was put into regular operation with a permanent 
observer in charge. The measurements taken are 
recorded in tabular form and comprise the date, wind 
direction, velocities at the top of the tower and at 
9 m. from the ground, together with the pantograph 
reading. A pantograph record taken during a severe 
gale on January 18, 1937, is reproduced in Fig. 9. 

The installation will enable the relation between the 
aerodynamic coefficients of a model and a full-sized 
tower to be established, and will also enable work to be 
carried out on the frequencies of gusts; it has been 
known for some time that the dynamic effects of gusts 
may be greater than those due to the velocity. Meteoro- 
logical stations have determined the limits of wind 
velocities but have never obtained precise data on 
gust frequencies. The installation will enable simul- 
taneous velocities at various levels to be determined. 
It is intended, in due course, to replace the tower by 
some form of tubular structure on which further data 
ean be collected. Experience gained with the tower 
will probably enable this later work to be carried 
through in a shorter period of time. 

(To be continued.) 








Propvction oF LRon AND STEEL IN GREAT BRITAIN. 
The monthly memorandum issued by the British Iron 
and Steel Federation, Steel House, Tothill-street, Lon- 
don, 8.W.1, shows that there were 118 blast furnaces in 
operation at the end of March, compared with 124 at the 
end of February. The production of pig-iron in March 
totalled 714,600 tons, compared with 693,300 tons in 
February, and 680,300 tons in March, 1937. The March 
output of steel ingots and castings was 1,115,800 tons, 
against 1,057,600 tons in February and 1,109,500 tons 
in March, 1937. 
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DISORDERLY MOLECULES AND 
REFRIGERATING ENGINEERING.* 
By Srmr Frank Smrru, K.C.B., F.R.S. 


Smr Witu1am Brace, the James Forrest Lecturer 
of last year, explained how the structure of every 
crystal contains the solution of an engineering problem. 
He pointed out that the atoms of which crystals are 
made are held together by forces which so operate 
that the atoms are grouped together in some regular 
geometrical pattern. In his imimitable manner Sir 
William Bragg pointed out that this study of the 
way in which atoms arrange themselves is of great 
interest to the engineer, inasmuch as every substance 
used by him to build structures is more or less crystal- 
line in character, and its properties depend on the 
orderly manner in which the atoms are held together. 
My lecture this evening touches on another branch 
of atomic behaviour: I hope to interest you in the 
disorderly movements of atoms and molecules. There 
is, I think, little doubt that, just as nature in the 
inorganic world arranges the atoms in crystals to form 
substances having diverse properties, and in the organic 
world builds up groups of atoms to fulfil definite functions 
in plant and animal life, so the disorderly movements 
of atoms and molecules are designed primarily to 
facilitate changes of composition and structure and 
to be the main agent in the transmission of heat and 
power. 

In the same way as the engineer has measured tough- 
ness and hardness in iron and steel without associating 
these properties with the orderly grouping of atoms, 
so has the engineer, by the decomposition of coal, 
produced heat to raise steam and afterwards to produce 
power, without more than a passing thought of the 
disorderly movements of the molecules on which 
these changes depend. These disorderly motions, 
whether the substance be solid, liquid or gaseous, 
represent definite amounts of mechanical energy, 
and it is on the hypothesis that this energy is identical 
with heat that thermodynamics and mechanics become 
united. With this conception of the nature of heat, 
it follows that the quantity of heat in a substance is a 
measure of the total kinetic energy of the molecules, 
and temperature is a measure of the intensity of their 
translatory movement. When the movement is 
zero the temperature is also zero on the absolute scale. 
In recent years one of the great advances in science 
has been the attainment of very low temperatures ; 
that is, the slowing down of molecular motion. Indeed, 
temperatures on the absolute scale of not more than 
a few thousandths of a degree have been reached, and 
the properties of materials at these temperatures are 
being studied. With this increase of knowledge and a 
better understanding of the motion of liquid molecules 
and the evaporation of liquids, there has been a corres- 
ponding advance in engineering technique, and gradu- 
ally but surely there has arisen the new industry of 
refrigerating engineering. This new industry is a 
direct consequence of our greater knowledge of the 
properties of molecules in motion, and I have therefore 
coupled refrigerating engineering with the main title 
of my address. 

[ do not propose to deal with the historical aspect 
of the subject, nor shall [ approach it from a mathe- 
matical standpoint. Instead, I shall endeavour to 
explain the phenomena associated with refrigeration 
by consideration only of the nature of molecules, 
their movements and their interactions. Such concep- 
tions may be mere approximations to the truth, but, 
having regard to the number of phenomena for which 
they can provide a satisfactory explanation, I think 
we may accept them as sufficiently trustworthy for 
our purposes. Every engineer is acquainted with 
Boyle’s law, and its modified forms, connecting the 
pressure and volume of a gas. It is, however, well to 
remember that none of these equations is based on a 
quantitative knowledge of the electromagnetic 
properties of atoms ; yet there is little doubt that it is 
because of these electromagnetic properties that atoms 
sometimes attract and sometimes repel one another. 
Indeed, the equations are based on data obtained from 
experiments on atoms in bulk, and not on isolated 
atoms. 

Let us consider for a moment the molecules of oxygen, 
nitrogen, carbon dioxide, argon and other gases in this 
room. If they were reduced to the absolute zero 
of temperature, all the atoms and molecules would be 
perfectly still, and gravity would cause them to fall 
to the floor. At present, although, of course, gravity 
.cts on them,the molecules of oxygen in this room move, 
on an average, at a speed of about 50,000 cm. per second. 
Their motion is disorderly. They move in all possible 
directions, colliding with one another, with the mole- 
cules of nitrogen, argon, &c., and with the. walls of the 
room. If the temperature conditions outside the 
room remain the same as those within, this disorderly 


* The forty-fourth James Forrest Lecture, delivered 
before the Institution of Civil Engineers, on 
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motion would never diminish in intensity, for molecular 
motion does not become degraded. The disorderly 
motion is, as I have already stated, heat itself, and 
although gravity is continually acting on the molecules, 
the only effect of gravity is for the velocity upwards 
to be slightly less than the velocity downwards. Such 
disorderly motion is most manifest in gases, to a lesser 
extent in liquids, and to a still smaller degree in solids. 

In the kinetic theory of gases it is usual to think of 
an atom of a gas as an infinitely small particle having 
no volume. An alternative is to think of it as a sphere 
of very small size. Such conceptions, although useful, 
are not sufficient for my pur this evening. The 
atom is not a sphere ; we believe that all atoms contain 
a nucleus which is charged with positive electricity, 
and that around the nucleus there are electron shells. 
The space between the charged particles is great 
compared with the size of a particle, so that an atom 
is largely empty space. We may assume that the 
number of electrons associated with every atom is 
equal to the number of unit positive charges in the 
nucleus, so that, taken as a whole, the atom is neutral. 
It may be that the electrons move round the nucleus 
as the planets move round the sun, or the motion 
may be of a more complex nature; it is possible that 
each electron forms a sort of gaseous loop around 
the nucleus. While, for my purpose, the exact 
nature of the movements is not very material, it is 
important to emphasise that the atoms and molecules 
are largely empty spaces. When collision takes place, 
it should be possible for one atom to pass through 
another, and even if it does not do so the stresses set 
up are of quite a different character from those resulting 
when two billiard-balls collide. 

The space in which the nucleus and electrons perform 
their motions may be taken as equal to that of a sphere 
about 1 by 10-* in. in diameter. It will, however, be 
apparent that such atomic structures scarcely allow 
their size to be exactly defined. As we shall see later, 
when two atoms are side by side in equilibrium and in 
apparent contact, as in a liquid, all that is implied is 
that certain attractive and repulsive forces balance. 
We know that by applying pressure the atoms can be 
forced nearer together. In solids the vibratory motion 
which constitutes heat is due to the vibration of the 
atoms only, and not that of complete molecules. The 
atoms in many simple substances, such as sodium 
chloride and potassium chloride, have been shown to 
be so placed that they are linked to neighbouring 
atoms in precisely the same way, the structure rendering 
it difficult, if not impossible, to imagine a rigid mole- 
cular combination. Indeed, the atoms appear to be 
independent units. The atoms in a solid can only 
travel about their mean positions, and the distances 
travelled are minute in extent unless there is some form 
of disruption. Disruption occurs if the temperature 
increases beyond a certain point, for with increase of 
temperature the average vibratory energy of the atoms 
increases, and ultimately many atoms break away 
from their equilibrium positions and do not return. 
Instead they occupy new positions of equilibrium and 
vibrate about new centres, but even so only temporarily. 
This change in relative positions results in the body 
becoming plastic. When there is constant re-arrange- 
ment of positions and the energy of vibration is great, 
the substance becomes liquid. The forces between the 
atoms now result in their combination to form mole- 
cules, and in liquids it is not the atoms but the individual 
molecules which vibrate. They thread their way 
through their neighbours, and at the surface, if the 
temperature is sufficiently great, the more energetic 
molecules break away from their neighbours, and 
evaporation results. In the new gaseous state, the 
atoms still remain in combination to form molecules 
and it is the vibration of the molecules which constitutes 
heat. 

In the case of any molecule consisting of more than 
one atom, it is conceivable that when energy is given 
to it, whether in the form of heat or otherwise, the 
energy absorbed may be accounted for by (1) an 
increase in the kinetic energy of molecular motion in 
straight lines ; (2) a displacement of the atoms within 
the molecule ; (3) an increased rotational energy of the 
molecule; or (4) the setting up of electromagnetic 
stresses within it or the constituent atoms. However, 
my purpose this evening is not the study of all these 
complex motions, but the association of the straight- 
line motion with problems of refrigeration. 

The air of this room consists of molecules of many 
gases, including oxygen, nitrogen, argon, carbon di- 
oxide, and water vapour. The average diameter of a 
molecule of this mixture is about 3-7 by 10- em. ; 
the average speed of movement is about 50,000 cm. 
per second; and the average distance apart is such 
that 1 cub. cm. contains about 2-7 by 10!* molecules, 
The mass of an oxygen molecule is about 5 by 10-* 
gram. The kinetic energy of a molecule in motion is 
proportional to its mass and to the square of its 
velocity, but notwithstanding the variation in mass 
of the molecules which constitute air, the average 





kinetic energies of the different kinds of molecules are 








equal. In practice the lighter molecule moves faster 
than the heavier one. 

It is customary to think that the molecules of a gas 
at normal atmospheric pressure and temperature are 
much farther apart than the molecules of a liquid. 
This, however, is not so. Under ordinary conditions 
of temperature the density of a substance in the solid 
or liquid condition is about 1,000 times as great as the 
same substance in the gaseous condition, and the 
average distance apart of the molecules in a gas may 
therefore be taken as being roughly 10 times as great 
as in the solid or liquid. The molecules of air in this 
room are roughly 10 diameters apart ; that is, approxi- 
mately 4 x 10-’ cm. apart. They move in straight 
lines with an average velocity of the order of 50,000 om. 
per second, and since neighbouring molecules are about 
10 diameters away, it is not surprising that a molecule 
collides with a neighbour for about every 150 diameters 
of travel. The average distance travelled between 
two consecutive collisions is about 6 x 10-* cm. and 


‘every molecule collides with another or with the walls 


of the room about 8,000 million times a second. When 
two molecules collide the collision changes, in general, 
the direction of movement of both, and they also 
assume new velocities. It is such disorderly move- 
ments of comparatively empty spaces that are of 
such great importance to the engineer, and without 
them modern refrigerating engineering could not 
exist. 

Let us consider a single atom, with its one or more 
shells of electrons, being suddenly struck by another 
one travelling at an enormous speed. Normally, two 
similar atoms would lie peacefully side by side, "neither 
intruding into the domain of the other, for although in 
bulk each atom is electrically neutral, its parts are 
definitely electrically charged, and there is opposition 
to the entry of other charged particles. When, how- 
ever, one atom is hurled at another at an enormous 
velocity, the resistance to intrusion may be overcome 
and the atoms may pass through each other. In this 
passage some loss of electrons may arise, either ten- 
porarily or permanently. However, the atoms of 
oxygen and nitrogen in this room, although they are 
travelling at about 50,000 cm. per second, are not 
moving, in my sense of the word, at an enormous 
speed ; the velocity is, indeed, comparatively sluggish 
compared with that necessary for interpenetration of 
parts. In practice, at present, the engineer is not 
concerned with changes involving the loss of electrons. 

When two atoms or molecules collide or approach 
very near to one another, a different kind of disturb- 
ance is set up. It may be that the electronic paths are 
disturbed, thus producing an electromagnetic stress. 
Certainly some stressed condition results, and the stress 
is probably electromagnetic in character. If we 
imagine that two atoms collide and that, for a very 
small fraction of time, both are stationary, then the 
kinetic energies will have disappeared and the electro- 
magnetic stresses will simultaneously have reached 
their maximum values; afterwards the stressed 
systems cause repulsion to take place, and the atoms 
move away from one another. If, therefore, either by 
violent impact or some other means, two atoms get 
very close together, stresses will be set up and there 
will be some conversion of kinetic energy into potential 
energy. If two atoms of different substances collide, 
the stresses may be so great that some form of union 
results; in other words, there is chemical combination. 
It is not surprising, therefore, that chemical reactions 
are promo by increasing the temperature and that 
at very low temperatures many substances are inert. 

Atoms and molecules also attract one another, as 
otherwise they would never condense to form liquids 
and solids. This attraction is possibly of the nature 
of electromagnetic induction, but again precise 
knowledge is not available. The average kinetic 
energy of the liquid molecules of boiling water is about 
the same as the kinetic energy of the molecules of 
water vapour, or steam, above the surface. The water 
molecules and the molecules of steam are, we know, 
at about the same temperature. In water at ordinary 
temperatures the vibrating molecules thread their way 
through the liquid and some with more than average 
energy leave at the surface. Thus evaporation takes 
place. To tear the molecules apart requires work to 
be done, and this is supplied in the form of heat. If 
no heat is added the average kinetic energy of the 
liquid is lowered. The latent heat of evaporation is 
thus a measure of the energy required to tear the 
molecules apart. This attractive force falls off with 
distance. 

If a gas is at high pressure and is allowed to expand, 
the molecules will separate and work must be done. 
The energy is taken from the kinetic energy of the 
molecules and the gas is therefore lowered in tempera- 
ture. The heat or energy thus absorbed from the gas, 
is converted into potential energy represented by a 
change in the electromagnetic stress in the molecules. 
This cooling action on expansion, known as the Joule 
Thomson effect, is used to-day .in many commercal 
processes for cooling gases, and in. some case® for 
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liquefying them. Such a presentation of the case is 
not, however, complete. The molecules are not only 
in constant motion, but are in continual collision with 
one another, and these collisions result in electro- 
magnetic stresses being set up. Thus the energy of 
a number of molecules is divided into two parts: one 
is kinetic energy, the average intensity of which is a 
measure of the temperature, and the other is the poten- 
tial energy represented by the electromagnetic stresses 
set up by collisions. If we imagine, at a particular 
instant of time, all the molecules of a gas to be in 
collision and stationary, the electromagnetic stresses 
would be at their maximum, and the kinetic energ 

would be zero. The whole gas would, for a | 
instant of time, be at the absolute zero of temperature. 
The next instant repulsion between the molecules 
would take place and the kinetic energy would rise to 
maximum value and corresponding maximum tem- 
perature. In practice, of course, such exceptional 
conditions do not arise in a mass of gas ; instead, there 
is an average condition. It is, however, because of 
this continual transformation of part of the kinetic 
energy of the molecules into potential energy, and 
vice versa, that a gas on expansion tends to be heated. 
Thus, when the volume of a gas is doubled, the number 
of collisions per second is halved, and whatever the 
average potential energy was before, the amount will 
now be one-half; on the other hand, the average in- 
tensity of the kinetic energy will be greater and the 
temperature is correspondingly increased. If, before 
expansion, the temperature were increased, the poten- 
tial energy per impact would also increase and the fall 
in potential energy on expansion would be greater than 
before. In other words, the effect is more marked 
with increase of temperature. 

In every gas there are therefore two effects on expan- 
sion, one tending to cool the gas and the other tending 
to heat it. The cooling effect depends on the degree 
of separation of the molecules. The heating effect 
depends on collisions and increases with increase of 
temperature. In consequence, in all gases at suffi- 
ciently high temperatures the net effect of expansion 
is a rise in temperature. At a temperature known as 
the inversion-temperature there is no change, and 
below it there is a fall in temperature on expansion. 

The Joule-Thomson effect is by no means small. 
Thus, at 0 deg. C., air is cooled 0-29 deg. C. for a fall 
in pressure of | atmosphere. For a fall in pressure of 
200 atmospheres the cooling-effect is about 40 deg. C. 
Roughly speaking, if the molecules are about 2 dia- 
meters apart and they are separated so as to be 10 
diameters apart, they lose about 15 per cent. of their 
kinetic energy. It would appear, therefore, that to 
liquefy air, which has a boiling point of about 194 
deg. C., or 79 deg. K., a fall in pressure of about 1,000 
atmospheres would be required. However, in practice, 
expansion to atmospheric pressure is rare, for while 
the cooling produced depends on the fall in pressure, 
the work done in compressing a gas is proportional 
approximately to the logarithm of the ratio of the air 
pressures. Again, liquefaction of air at ordinary tem- 
peratures is impossible, for the air must be below the 
so-called critical point, which for air is 132 deg. K. 
Hence, some preliminary cooling is necessary. 

Very high pressures and very low initial temperatures 
are, however, unnecessary. About the same time as 
the Joule-Thomson effect was discovered, a device 
known as a cold-regenerator or heat-exchanger was 
invented. In general, this consists of a series of closely- 
coiled tubes, through one of which the compressed gas 
proceeds on its way to the expansion-nozzle, and 
through another in close thermal contact with the first 
the relatively cold expanded gas returns. The oncom- 
ing gas ix thus progressively cooled. The first com- 
mercial machines to be constructed on these principles 
were by Linde and by Hampson. With such machines 
liquid air can be produced within a few minutes from 


starting-up. (To he continued.) 








INsTITUTION OF PeTRoLEUM TrcHNOLOUISTs.-A pro- 
gramme of a Conference on Oil Shale and Cannel Coal, 
organised by the Institution of Petroleum Technologists, 
and to be held in Glasgow from June 6 to 11, has now 
been published. Upwards of 30 papers dealing with the 
oil-shale industry in various ccantries will be presented. 
Scottish oil shales and cannel coals will be woalt with 
in @ group of ten papers relating to geology, mining and 
retorting. Papers are also being forwarded from 
Australia, Canada, New Zealand, the United States, 
France, Germany, Estonia, Sweden, Brazil, the U.S.S.R., 
and Czechoslovakia. The cracking and hydrogenation 
of shale oil is to be dealt with in papers from the United 
States and Holland. Visits to Mesars. Scottish Oils, 
Limited, to the Edinburgh Gasworks, and to Messrs. 
Babcock and Wilcox, Limited, and a geological excursion 
to Queensferry are being arranged. The Glasgow Corpora- 
tion is to give a civic reception to the members on 
June 9, and numerous other social functions will take 
mre Participation in the Conference is open to mem- 

ts of other societies, and further particulars may be 
obtained from the secretary of the Institution of Petro- 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 

Annealed-Copper Conductors, 250-volt grade, rubber- 
insulated, taped and braided. Victorian Railway Com- 
missioners, ilway Offices, Melbourne; June 15. 
(T. 21,258/38.) 

Steelwork for Bridges, 414 tons, together with rivets, 
bolts and nuts. South African Railways and Harbours, 
Johannesburg; July 11. (T. 21,403/38.) 


Steel Poles, 88, medium, tubular, traction poles 31 ft- 
long, 900 lb., approximately. Also 200 lighting poles, 
35 ft., and finials. The City Council, Johannesburg ; 
May 18. (T. 21,406/38.) 


Boilers, for broad- and metre-gauge superheater loco- 
motives. Agent, Eastern Benga! Railway, 3, Koilaghat- 
street, Calcutta. June 8. (T. 21396/38.) 
Centrifugal Pumping Set. 


Electric Municipalities 








Department of the Egyptian Ministry of Public Health, 
Cairo. May 26. (T.Y. 21264/38.) 
BOOKS RECEIVED. 
Department of Scientific and Industrial Research. Water 
Pollution Research. Technical Paper No. 7. Estuary 


the Discharge of 


of the River Mersey, The Effect o 
the River Mersey on 


Crude Sewage into the Estuary o 
the Amount and Hardness of t eposit in the Estuary. 
London: H.M. Stationery Office. [Price ll. 10s. net.] 

Air Ministry. Aeronautical Research Committee. Report 
for the Year 1937. London: H.M. Stationery Office. 
{Price 2s. net.] 

The Institution of Civil Engineers. Report of the Research 
Committee for the Years 1935-36 and 1936-37. London : 
Offices of the Institution. 

Department of Scientific and Industrial Research. Building 
Research. Technical Paper No. 20. An Investigation 
of the Stresses in Reinforced Concrete Piles During 


Driving. By Dr. W. H. Granvirre, G. Gre, Dr. 
E. N. Fox, and W. H. Davies. London: H.M. 
Stationery Office. [Price 38. net.] 

Manchester Association of Engineers. Discussion on 


Notched Bar Impact Testing. Arranged on Behalf 
of The Joint Committee on Materials and Their Testing 
Held in Manchester, 29th October, 1937. Edited by 
T. Maxkemson. Manchester: Offices of the Associa- 
tion. [Price 3s. 6d. net.] 
Notes on the Making of Plans and Maps. 1937. London : 
H.M. Stationery Office. [Price 17s. 6d. net.] 
Asphalts and Allied Substances. Their Occurrence, 
Modes of Production, Uses in the Arts and Methods 
of Testing. By Hersert AprauaM. Fourth edition, 
revised and enlarged. London: Chapman and Hall, 


Limited. [Price 31. net.] 
Department of Overseas Trade. No. 697. Report on 
Economic and Commercial Conditions in Hungary, 


1935-37. By R. P. F. Epwarps. London: H.M. 
Stationery Office. [Price ls. net.] 

Household Electric Refrigeration. Including Gas Absorption 
System. By J. F. Wostret and J. G. Pragrz. London : 
McGraw-Hill Publishing Company, Limited. [Price 
248. 

The British Engineers’ Association. Classified Handbook 
of Members and Their Manufactures. 1938 edition. 
London : Offices of the Association. 

Science and Mechanisation in Land Warfare. By Lievt.- 


Coronet DonaLp Portway. Cambridge: W. Heffer 
and Sons, Limited. London: Simpkin Marshall 
Limited. [Price 6s. net.] 


A Firm and Its Folk by 
London : The 


Kitsons of Leeds, 1837-1937. 
One of Them. By E. Krrson CLark. 
Locomotive Publishing Company Limited. [Price 10s.] 

Department of Scientific and Industrial Research. Fuel 

Research. Physical and Chemical Survey of the 

National Coal Resources No. 43. The Leicestershire 

and South Derbyshire Coalfield. South Derbyshire Area. 

The Stockings Seam. London: H.M. Stationery 

Office. [Price 2s. net.] 

‘nited States National Bureau of Standards. Circular 
No. C417. Gas Calorimeter Tables. Washington : 

Supermtendent of Documents. [Price 10 cents.] 

Home Office. Rubber Trade Conference. Interim Report 
of the Committee on the Guarding of Calenders and 
Extruders. London: H.M. Stationery Office. [Price 
6d. net.) 

Holidays with Pay. By James WuitraKeERr. 
James Whittaker, 180, Fleet-street, E.C.4. 
Local Government Act, 1933. Local Government Financial 
Statistics. England and Wales. 1935-6. Summary. 
London: H.M. Stationery Office. [Price 3d. net.] 
Experimental Electrical Engineering. A Book Covering 
the Experimental Work Necessary for Students Taking 
the Ordinary and Higher National Certificates in Elec- 
trical Engineering, the B.Sc. and the 1.E.E. Examina- 


~ 


London : 
[Free.] 


tions. By E. T. A. Rapson. London: Sir Isaac 
Pitman and Sons, Limited. [Price 3s. 6d. net.] 
Momententafeln und LHinflussflichen fiir kreuzweise 
bewehrte LEisenbetonplatten. By Dr. Ine. ExRnst 
Bittyer. Vienna: Julius Springer. [Price 9.60 
marks. } 


United States Bureau of Reclamation. Boulder Canyon 
Project Final Reports. Part VI. Hydraulic Investiga- 
tions. Bulletin No. 1. Model Studies of Spillways. 
Bulletin No. 2. Model Studies of Pe and Outlet 
Works. Denver, Colorado, U.S.A.: United States 


PERSONAL. 


Mr. L. E. Mop, contracts manager; Mr. H. B. 
LEEsoN, technical manager; and Mr. W. A. HARRIMAN, 
works manager, have been appointed to the board of 
directors of Messrs. A. Reyrolle and Company, Limited. 
Hebburn-on-Tyne. All three gentlemen have been 
associated with the Company and its developments for 
many years. 

The Ministry of Transport informs us that Mr. P. 
ASHLEY Cooper and Mr. Joun CiirFr have been appointed 
members of the London Passenger Transport Board 
for a further period of five years from May 18, 1938, on 
the expiration of their present appointments. 

Messrs. Speciactomw, Limtrep, Friern Park, North 
Finchley, London, N.12, have transferred their Man- 
chester sales offices and stores from 13, Auburn-street. 
to 56, Victoria-street. Mr. E. 8. Bailey has been appointed 
northern area manager and engineer, in succession to 
Mr. A. W. Roebuck, who has been made sales manager 
to the firm. Mr. H. R. Peters has been appointed 
assistant sales manager. 

Messrs. HuecH Woop anp Company, LIMITE, 
Newcastle-upon-Tyne, 1, have in course of erection in 
Kingsway, Team Valley Trading Estate, Gateshead-on- 
Tyne, a factory occupying a site of upwards of 65,000 
sq. ft. It is to be equipped with modern plant for th« 
manufacture of Huwood mining machinery. 

Messrs. Darwins, Liurrep, Fitzwilliam Works, 
Sheffield, have under construction an extension scheme 
which will increase the size of their works by 25 per cent. 
The extension, divided into four main shops, will add 
over 31,000 sq. ft. to the existing factory space, and it is 
lanned to double the accommodation at a later date. 

fork on the new building is expected to be completed 
shortly. 








CONTRACTS. 


Messrs. WESTINGHOUSE BRAKE AND SIGNAL COMPANY, 
Limitep, 82, York-way, King’s Cross, London, N.1, 
have received an order for the installation of one of their 
twin 45/60 cinema arc metal rectifiers in the Bellahouston 
Park News Theatre, during the period of the Empire 
Exhibition, Scotland. Orders for similar equipment 
have been received for cinema theatres at Batley. 
Rawtenstall, Coventry, Peckham, Brighton, Blackpool. 
Sheffield, Belfast, Glasgow, and elsewhere. 

Messrs. THe Parsons ENGINEERING COMPANY. 
Limitep, Town Quay Works, Southampton, are executing 
an order from Messrs. The Electric Construction Company. 
Limited, Wolverhampton, for the supply of a further two 
sets of their H4S radiator-cooled petrol engines, develop- 
ing 30/35-h.p., at 1,500 r.p.m., direct-coupled to a 
number of generators in tandem and mounted on a 
combined base plate. These sets are required for special 
Government duties, being suitable for mounting on a 
lorry. They are repeat orders of six similar sets recently 
supplied. An order for a similar type of engine has just 
been placed by Messrs. Delta Metal Company, Limited. 
This will be direct-coupled to an alternator for supplying 
power for stand-by purposes for electric furnaces. 

Messrs. THe Genera Evecrric Company, LIMITED. 
Magnet House, Kingsway, London, W.C.2, inform us that 
following the successful conversion of a steam-engine 
driven paper machine to the Witton sectional unit drive. 
some months ago, and its subsequent satisfactory opera- 
tion, Messrs. The Imperial Paper Mills, Limited, have 
placed an order covering the complete sectional drive 
for a new and larger machine. As before, the whole of 
the electrical equipment will be manufactured at the 
Witton Works, Birmingham. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade.—In the Scottish steel trade the 
heavy side is still the more active, with a steady demand 
for ship plates. In this connection the bookings are 
equal to the full output until the holiday period in mid- 
July, but little distance ahead can be seen after that. 
and makers are anxiously waiting for buyers to enter 
the market. Sections are not in very good request, but 
nevertheless the orders on hand are sufficient to keep 
lant going fairly satisfactorily at present. Here again, 
owever, the future is causing makers some concern. 
In the black steel-sheet trade a very quiet tone is general. 
and, as fresh business is very scarce, production has been 
curtailed. All connected with the steel industry are 
hopeful that the outcome of their efforts at the Empire 
Exhibition in Glasgow will be to attract buyers. The Steel 
Industries Pavilion contains a most interesting display. 
and one which cannot fail to secure the attention of 
all who enter its portals during the six months that the 
Exhibition will be open. Consumers of steel material 
from all over the world are expected in Glasgow this 
summer, and it will be very surprising if the Exhibition. 
which was officially opened yesterday by Their Majesties 
the King and Queen, fails to give a fillip to British trade. 
Prices are steady, and the following are the current 
quotations :—Boiler plates, 11l. 18s. per ton; ship 
plates, 111. 8s. per ton; sections, 111. 0s. 6d. per ton : 
medium plates, 13/. per ton ; black steel sheets, No. 24 
gauge, in minimum four-ton lots, 15. 15s. per ton ; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
sour-ton lots, 18. 10s. per ton, all delivered at Glasgow 
tations. 

Malleable-Iron Trade.—Dullness continues to prevail 
in the malleable-iron trade of the West of Scotland, and 
there are few signs of any change for the better at the 








leum Technologists, Aldine House, Bedford-street, 
Strand, London, W.C.2. 
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rather difficult at present, and until the heavy stocks in 
hands of buyers are worked, off there is little pope 
of much fresh business. The re-imposition of © 
former scale of tariffs has checked heavy imports, but 
the arrivals during the early part of this year have still 
to be worked off before any buying movement can be 
expected. At present the local works are on short time. 
To-day’s prices are as follows :—Crown bars, 131. 5s. per 
ton, for home delivery or export ; re-rolled steel bars, 
121. 13s. per ton for home delivery, and 11/. 15s. per ton 
for export ; No. 3 bars, 12/. 15s. per ton, and No. 4 ‘bars, 
131. 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—There has been no change in 
the state of the Scottish pig-iron trade over the week, 
and while the demand is steady the output of the 16 
furnaces in blast is fully equal to all calls. Forward 
buying is of a limited nature, but some improvement is 
expected at no distant date. Prices are without change, 
and are as follows :—Hematite, 61. 13s, per ton, and 


basic iron, 5l. 7s. 6d. per ton, both delivered at the steel 
works ; foundry iron, No, 1, @. Os. 6d. r ton, and 
No. 3, 5I. 188. Od. per ton, both on trucks at makers’ 


yards, 

Shipbuilding.—Although the Scottish shipyards on 
the whole are fairly well supplied with work, there is 
still much room for improvement. as few contracts have 
come along in recent months to fill the berths vacated 
by tonnage launched. During the past month only one 
mercantile order was booked, a tanker of 500 tons 
deadweight to be built by Messrs. George Brown and 
Company. Greenock, but seven vessels were ordered b: 
thié.Admiralty. The output for the month of April 
consisted of 9 vessels of 42,953 tons on the Clyde, and 
+ vessels of 4,260 tons on the Forth, making a total 
of 12 vessels of 47,213 tons. 








NOTES FROM THE SOUTH-WEST: 
Carpirr, Wednesday. 


Welsh Coal Trade.—The decision of the French autho- 
rifies to reduce the coal import quota as from May 1, 
though not entirely unexpected, caused some surprise 
on the Welsh steam-coal market last week. It has, for 
some time past, been the policy in France to encourage 
the home production and to restrict imports as much as 
possible, and it will be remembered that it was recently 
reported that as a result of the agreement between owners 
and the men to work an extra day per month at the 
collieries, outputs had been considerably increased. The 
quota has now been fixed at 72-5 per cent. of the level 
of imports into France during 1936, plus a further 7-5 per 
cent. reserved for the operation of the French pitwood 
for Welsh coal exchange scheme. ‘This compared with 
a level of 95 per cent. (including provision for the exehange 
scheme) during last year, when, however, experts_to 
France totalled considerably more than in the datum 
period. At the present reduced rate of shipment, the 
cut in the quota was not expected to have much effect, 
as exports to France in the first three months of this 
year showed a decline of over 240,000 tons from last 
year’s level to 1,239,949 tons. The newly-concluded 
\nglo-Eire agreement was not expeeted to benefit the 
coal trade to any material extent. Practically the whole 
of Ireland’s coal requirements were already met in this 
country, but the market was awaiting details of the 
provisions relating to the import of foreign coals. Business 
for about 5,000 tons has been placed by the Bona’ Elec- 
tricity Works with German producers, who quoted prices 
about 2s. per ton below the Welsh. The Swedish Navy 
has purchased about 12,000 tons locally, while a similar 
amount has been ordered by the Latvian Railways. 
Demand has continued slow, but as most Concerns 
were still fairly well placed with contract business, the 
tone has been steady. Best large coals moved off satisfac- 
torily, and values were well upheld. Other large deecrip- 
tions could be easily secured and were dull. Demand 
for the small and sized sorts failed to record any improve- 
ment, and ample supplies were freely available, but 
prices were unaltered. Cokes were quietly steady, while 
patent fuel and pitwood came in for only a hmited 
support. 

Iron and Steel Trade.—Quiet conditions again ruled in 
the South Wales iron and steel and allied trades during 
the t week. New demand continued to mature 
quietly and works were again concentrating on completing 
orders already in hand. 
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BrRapFrorD By-Pass Roap.—A, mew road, over two 
‘niles long and 80 ft. wide, is being built on the south-west 
side of Bradford, as part of a scheme to relieve congestion 
in the centre of the City. 

De Havrttanp Ati-Merat Am Laivger.—In view of 
the. recent Cadman report on British Civil Aviation, in 
chi it was stated that there was ho medium-sized air 
|iger of British construction comparable with the leading 
| t. ‘ /The de 





a to a crew of . re of 
't are not at present a stated that the 
i ion will consist Bristol Perseus 


engines, each capable of developing 850 h.p. at 
take-off and driving de Ha’ _controllable-pi 

€ The sing speed will exceed 
200 miles per hour, and the rate of climb at sea level will 
be over 1,500 ft. per minute. 


NOTES FROM CLEVELAND AND 
THE. NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—-Prospect of material 
change in the disconcerting state of the Cleveland pig- 
iron trade is remote. |The intermittent output is trifling 
and as most of the meagre production is being stored 


restoration of regular employment of foundry iron-making 
t is not contemplated. Consumers of foundry 
qualities of pig are not absorbing their heavy stocks of 
Midland and Continental products at anything like a 
rate sufficient to inspire confidence of early resumption 
of normal use of Cleveland iron. Merchants can readily 
obtain command ‘of tonnage, ‘but report. no export 
inquiry and home customers.are o- di new 
business. ions for Cleveland pig are. fixed? to 
end of next month at.the equivalent of No. 3+ iy 
at 109s. delivered within the Tees-side zone, leas the’ Se. 
rebate to buyers who do not purchase Continental iron. 
Buyers. quite expect to secure price concessions in 


the year. 


Hematite.—Excessiye production of East Coast 
hematite pig has necessitated substantial reduction.:ef | 
output. The three furnaces at the Ayresome Iron’ 








out of action this week. The 1 
some 12,000 tons .of hematite @, month, ..mostly for 
Sheffield districts, but. customers. | not nl taking 
full supplies of late,.with the ; 

have pomp lp a 













Basic Iron.—The quotation for Tees-side basic iron 
remains at 100s... but is, nominal, the whole of the output 
being reserved for use at makers’ steel works. 


Blast;Furnace Coke.—Durham blast-furnace coke is 
plentiful and slow of sale. ‘Consumers are virtually otf 
the market, having “covered requirements for some 
months ahead. The fixed market price of good medium 
qualities stands at. 36g; delivered to: Teps-side works, at 
which figure sellers aré keen to do businéss. 


Foreign Ore.—-Trangactions in foreign of are confined 
to small edd sales for particular pprposes.\ Consumers 
are well placed as regards supplies over lengthy periods 
and imports continue regular and” adequate. April 
unloadings on Tees-side amounted to: 174,679\tons, as 
compared with 225,724 tons in March. 


Manufactured Iron and Steel—Demand for \semi- 
finished and finished iron and steel is ‘quiet...Makers of 
semi-finished material are turning out tonnage ample 
for requitements, some users having extensive stocks. 
Sheet makers are still very short of work and manu- 
facturers of several finished commodities are in need of 
ordets. While producers of light steel could deal with 
more work than they have on hand, producers of heavy 
sections are still running plant to capacity and report 
contanuéd pressure for delivery. Among the principal 
market quotations for home trade are : Common iron bars, 
131. 158.; steel bars, 117. 18s.; soft steel billets, 
7l. 17s. 6d.; hard steel billets, 91. 2s. 6d.; steel ship 
rivets, 151. 2s. 6d.; iron ship rivets, 171. 5e.; steel con- 
structional rivets, 16).cia:q. steelchoiler)plates, 111. 8s. ; 
steel ship, bridge, and tank plates, 111. 8s. ; steel angles, 
111. Os. 6d. ; steel joists, 111. 0s. 6d.; Tees, 121. 0s. 6d. 
heavy sections of steel rails, 101. 15s. 6d.; fish plates, 
141. 15. 6d. ; black sheets, No. 24 gauge, 151. 15s. ; and 
galvanised corrugated sheets, No. 24 gauge, 18I. 10s. 
For export, black sheets are quoted 141. and galvanised 
sheets, 161. 15s. 


Imports of Iron and Steel.—Substantial reduction in 
tonnage imported to the Tees from coastwise ports and 
from overseas is shown in the monthly returns of the 
Tees Conservancy Commission. Unloadings of iron 
and steel last month totalled erly 1,226 tons, compared 
with 6,052 tons in March, 2,400 tons in April a year ago, 
while they amounted to 4,164 tons in the pre-war month 
of April, 1914. 


steel from Middlesbrough and sub-ports last month 
totalled only 37,543 tons, of which 1,150 tons were pi 
iron, 1,408 tons manufactured iron, and 34,985 tons steel. 


only 465 tons were conveyed by sea to home buyers ; 
927 tons of manufactured iron went abroad and 
481 tons Goastwise... Of the steel shipped 20,604. tons 
went to distant destinations and 14,381 tons coastwise. 
Scotland was the largest, purchaser-of pig-iron, taking 
250 tons, Germany being, second with 240 


tons, Nether- 
lands third with 225 tons and Belgium next with 220 tons. 
Egypt, with an import of 661 tons, was the chief buyer of 
manufactured iron. Am the principal cust rs for 
steel were: Union of South Africa, 8,440 tons ;. India, 
3,018 tons ;. Northern Rhodesia, 2,217 tons :. Denmark, 
1,149 tons, and Straits, 1,077 tons. ; 


Scorap.—iron and steel scrap is abundant and in little 
request. Consumers are ey tae only smal! supplies, 











and in some cases have closed traffic entirely. 


arranging contracts for supply over the second half of | street, 


| odern 


windi 
a high level. 
that Government orders are Jess numerous are isolated. 
The special steel branches are actively employed, while 
tool makers have satisfactory order books. 


INsTIT 
6.30 p.m 
Meeting. 

INSTIT 
Centre : 


Park-place 
at_makers’ yards, movement. in the direction of the | Evolution of Electrical Power,” by Dr A, P. M. Fleming. 
Transmission Section : 
Savoy-place, Victoria-embankment, W.C.2. ‘* Centralised 
Control of Public Lighting and Off-Peak Loads by Super- 


Sub-Cent 


College, 


tions of Supply.” by Messrs. H. W. Clothier, B. H. Leeson 
‘and H. Ley 


6. p-m., 
Annual 


“ The Evolution of, Blectrieal Power,” by Dr. A. P. M. 


Fleming. 


Royat Instrrution.—-To-night, # p.m., 21, Albemarle 
W.1. 


by Dr. H 
Meeting. 


Institution oF Civny ByGuneers.—Tuesday, May 10: 


5.45 


of Messrs. Gjers, Mills and Company, Limited, are. going Annual 
firm: hes been Por Meetings of other Sovieties.and? of Junior Sections: 
see page 2 of Advertisements. 


ive tons Sonat ip <0. ie. gonel tel aeioorring’s 

| have been spent t ing firms. 
tite at 1338. to: ‘Some concerns have finished Tnotelihsemions, ast others 
rebate to loyal customers, y| are still .p ahead. Messrs, Darwins, Limited. 
heard of. manufa : steels, areto spend 90,0001. ont he 


installation of machinery and mills to produce what is 
claimed to be a new kind of steel for the manufacture 
of motor cars and aeroplanes. 


enlarged 


firm m) this area 


has erect 


less steel 

produced 

or abroad. 
wide. 
cohumns have been used in its erection. 
area ‘is 55,000 ey. ft. 
installed will have greater pOwer¢than any of a like nature 
operating elsewhere, 
and » horizontal tube draw bench of the triple-cylnder 


type, hy 


unit are the main items of the plant. 
trade generally have 
stocking last year -by_users of) raw and semi-finished 
materials has curbed forward buying to some degree. 
Inquiries at representative prodacing works, however. 
shows that large batteries of furnaces are still operating 
to capacity. 
is every 
eclipsed. The total for last quarter shows a rise over 
the same period of a year ago. 
reported in the heavy machinery and engineering branches. 
Recent i 
machinery has been maintained. 
for furnaces, rolling mills, hydraulic presses, and foundry 
plant for British and foreign users. 
abroad rely more.and more on, Sheffield for their supplies 
of equipment. : 
i inery,..pneumatic drills, coal-cutting 
gear, stéel pit tubs, and dredger plant reaches 


South Yorkshire Coal Trade. 
shows little improvement. 
circulating, actual business develops slowly. 
a fair call for steam coal,while best hards are in moderate 
request. 
With the exception of housecoal, most classes of fuel arc 
in strong request on inland account. 
are a strong market. ; 
Collieries have intimated to merchants their intention of 
hi : : 3 reducin 
Shipments of Iron and Steel.—Shipments of iron and May. ay 
ton in the case of best qualities, for which there is a 
ane steady request, and Is. 4d. to La. 8d. in other qualities. 


ad » coke ket i jet. 
Overseas customers took but 685 tons of pig-iron, and se Ete ed per = quic 


IMPROVEMENTS AT CARNFORTH SrTaTion.—'Lhe Loudon 
Midland and Scottish Railway Company will shortly 
commence an extensive programme of alterations at 
Carnforth station, the junction connecting the main 
line from the south with the Furness area. and a large 
part of the Lake district. on 
include a new platform 890 ft. in length, the raising of 
other platforms, replacement of No. I and No. 2 signal! 
boxes, and the provision of new carriage sidings. The 
gene accommodation of the station will also be 
improved. Thé total cost of the work, which is part 
of the programme undertaken by the Company. under 
the Government loan scheme, will he about 53.0004, 
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UTION OF MECHANICAL ENGINEERS.—To-night, 
-, Storey’s-gate. Westminster, S.W.1. [nformal 
Exhibition of Industrial Cinematograph Films. 
CUTION OF ELreTricaL ENGINneEers.—-Scottish 
To-night, 7.30 p.m., Training College Hall, 
Dundee. The Faraday Leeture: ‘“ The 


Wednesday, May 11. 6 p.m.. 


Ripples,”” by Mr. H. P. Barker. Hampshir: 
re: Wednesday. May 11, 7.30 p.m., University 
Southampton. “ Safeguards Against Interrup- 


May l12, 
W.C.2. 


Lecture : 


urn. Institution : 


Savoy-place,» \ 


Thursday, 
Jictoria-embankment, 
ge The Faraday 


“The Nature of Chemical Reactivity." 
. W. Melville. Monday, May 9, 5:p.m. General 


- Great George-street, Westminster, S8.W.!. 
ral Meeting. 
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Existing works will be 
25 per cent., or over 31,000 sq. ft. Another 
xevialising in the production of tubes 
ed a new building for the manufacture of weld- 
products of a size and weight never before 
y the same process either in this country 
The new buitding.amensures 660 ft. and 150 ft. 


The total glazed 
The tube-making plant to be 
A vertical billet piercing. press 
drawically operated, and a hydraulic power 
Conditions of 
change. Over 


undergone little 


Outputs have been maintained, and there 


indication, that, last year’s record will be 


Steady progress is 


buying of steelworks and ironworks’ 
Orders are on hand 


Mining enterprises 


Phe’ demand for grinding and ernshing 
machines 


Armament makers are busy. Complaints 


The position at present 
Though more inquiries are 
There is 
Bunker coal is quiet, and cokes, are neglected. 


Industrial steams 
Smalls are readily disposed of. 


prices of household coal from the beginning of 
1e pit-head cut will vary from 8d. or 1s. per 


Blast -furnace coke is steady 
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British STANDARD Wroveut-lRoN CHarIn SLINGS. 


95.0 Over Arches — - 


given are referable to the nominal size of the corre 


Che latest addition to the series of specifications relating | sponding short-link chain and enable the tables of dimen 


to terminal fittings for wire rope and chain has now been 
publishod by the British Standards Institution, 28, 
Vietoria-street, London, 8.W.1, under the title 
Wrought-Iron Chain Slings and Rings. The specification, 
which is designated No, 781-1938, also refers to links 
alternative to rings, egg links and intermediate links. 
Che formula, proportions and dimensions for these various 
eon 


by the engineering staff of the National Physical Labo- | 3s. 8d., 


ratory, who were actively associated with the Mechanical 
Industry Committee which was reponsible for the drawing 
up of the specification All proportions and dimensions 





ments not 
The publication is 


sions to be extended to cover special com 
tabulated in the specification. 


of | limited to slings and components up to, and including, 


1} in., the material specified is special grade wrought 


| iron to a new specification, No. 762, and the slings 


specified are single-leg, two-leg, three-leg, and four-leg 
hook and ring, and reevable and non-reevable single 


ments were originated and worked out in detail | collar types. The publication, the cost of which is 


post free, contains 43 pages and includes dimen- 
of the 


sional tables of all components. and wey 
etails of 


standard slings. The latter face tabulated 
each assembly 
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STRESSES DUE TO IMPACTS. 


Stxce 1849, when a Royal Commission was 
appointed to inquire into the use of iron in railway 
structures, an increasing amount of attention has 
naturally been given to investigations into the 
stresses induced by impact loading. The sig- 
| nificance of this matter in connection with modern 
|railways was emphasised in the Report of the 
Bridge Stress Committee, published ten years ago. 
What is essentially the same question, however, is 
‘encountered in other spheres of engineering, such 
| 88, for example, the effect of heavy seas on break- 
| waters and piers, which then vibrate like an elastic 
beam, or the hull of a ship in similar circum- 
stances. The real difficulty that arises is that of 
estimating the extent to which the disturbing 
forces in such cases approximate to an impulse, 
since that would, strictly speaking, involve the 
instantaneous application of a finite force. Although 
this condition is rarely met with in ordinary 
practice, it is well exemplified in the bombardment 
of forts by shells. Mention of the foregoing will 
suffice to indicate the several forms in which impacts 
may enter into questions of design, in both civil 
and military engineering. 

Due to the limited amount of experimental] data 
available, students of the subject will no doubt 
welcome the paper recently presented by Dr. 
R. N. Arnold to the Institution of Mechanical 
Engineers, under the title of “‘ Impact Stresses in a 
Freely Supported Beam.” This contains an inter- 
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| standard American 112 Ib. rail, freely supported at 


esting account of tests conducted with a length of 


| the ends 8 ft. apart, by rigidly fixed bearings. The 
impacts were transmitted to the mid-length of the 
| specime n by dropping strikers having weights 
| ranging from 50 Ib. to 470 Ib., from heights which 
‘were varied so as to result in velocities of impact 
|up to 14-50 ft. per second. In order to simulate 
| the conditions on a railway track, the relevant 
surface of the striker was machined to a radius 


the weight was caught on the first rebound. Of the 
two methods used in estimating the stresses thus 
produced on the material, the first consisted in 
inserting a very thin sheet of paper between the 
striker and rail and measuring the area of the 
ellipse impressed on the paper. Repetition of the 
operation under known static loads, gave an in- 
dication of the maximum loads due to impact 
In the main, however, the work was carried out 
with the aid of a more accurate device, consisting 
of a small scratch-extensometer in which the 
deflections were recorded on a polished metallic 
surface by fine emery paper. In this way graphs 
were obtained representing the strains at various 
points on the rail, but the time was not automatically 
measured on them, so that the time rate of change 
of the strains had to. be computed on the basis of 
certain assumptions. Nevertheless, the apparatus 
yielded a record of the strains, and this information 
constitutes some addition to our knowledge. As an 
indication of the maximum strain induced on a 
gauge length of 2 in. by a weight of 470 lb., it may 
be st ted that the figure was sensibly equal to 
0-004 in, due to bznding on the lower flange when the 
velocity of impact was 11-35 ft. per second ; and 
it was 0-0027 for the vertical strain in the web 
when a striker of the same weight impinged on the 
rail with a velocity of 14-50 ft. per second. The 
maximum load on the specimen occurred, as would 
be expected, during the early part of a blow. 

When a broad view of the subject is taken, it 
will be seen that the consequences of sudden loading 
on a structural member depend not only on the 
velocity with which the force is applied, but. also, 
among other things, on the dimensions of the 
member, the nature and magnitude of the con- 
straints at the ends, and the elastic properties of 
the material. In applying the theoretical results of 
Dr. Arnold’s work to railway tracks in particular, 
due attention should therefore be given such 
points as the relative degrees of stiffness of the 
foundations of a track on the one hand, and the 
type of bearing implicated in these experiments 
on the other; and the extent to which the results 
are influenced by the limited length of the experi- 
mental rail. Only very short intervals of time 
were involved in the disturbed motion of the 
specimen, and for this reason it is to be regretted 
that photographic means of recording the time 
were not available. Notwithstanding this lack, 
Dr. Arnold claims an accuracy of + 6 per cent. 
for graphs that extend over a time interval not 
greater than 0-002 second, and considering the 
chief factors in the problem, the practical value 
of the paper would have been greatly enhanced 
had the author described his method of measuring 
on the experimentally determined graphs such 
short intervals as these. Presenting the point in 
another way, it may be said that the principal 
want in this class of work is an instrument capable 
of recording sharp shocks, as is recognised by 
investigators who have attempted to construct 
a seismograph for engineering purposes. The 
obstacle which presents itself is not surmounted 
by the simple process of enlarging a record, since 
this also magnifies the errors, though these cannot 
be estimated from Dr. Arnold’s graphs which give 
no information as to the intervals of time they cover. 
The absence of these data would seem to make 
it difficult to justify the supposition of a freely- 
supported beam, as vibrations in the ordinary 
sense are almost absent from some of the graphs. 
The shortness of the specimen would contribute 
to this result, and also to the fact that in some of the 
tests the beam was executing motion which closely 
corresponded to the third mode, and not the funda- 
mental mode implied in the equation due to H. Cox. 
It is therefore rather remarkable that the maximum 
bending moments given by the Cox equation should 
agree within 20 per cent. with Dr. Arnold’s experi- 
mental data. This agreement does not elucidate, 
in particular, the inference drawn by Dr. Arnold 
as to the manner in which the striker rebounded 
and so made a number of *‘ sub-impacts.”’ . In view 


of the statement that the striker was caught.on the 
first rebound it might be supposed that these sub- 
impacts involved very small vertical displacements 
of the striker, but, on the author’s hypothesis, 
some of the records would seem to indicate sub- 





of 164 in., and the apparatus was arranged so that 
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impacts of a magnitude comparable with that of 
the initial blow, in which circumstances the striker 
should rise a considerable distance, and it is not 
plain why the weight was not then caught and held. 

The introduction of these sub-impacts into the 
analysis has enabled Dr. Arnold to use, in the latter 
half of his paper, the equation formulated by 
Professor 8. Timoshenko, as that relation is based 
on the assumption of forced vibrations. Under 
eonditions of impact, forced oscillations are, of 
course, possible in the case of large structures and 
buildings, but it still remains to be shown that this 
type of motion would in general occur with a beam 
of relatively short span. Moreover, if these sub- 
impacts actually take place, account must be taken 
of the possibility of resonance in at least the first 
three modes. Hence it is manifest that, apart 
from the verification of a formula which may or 
may not hold in the present case, a solution of this 
problem cannot readily be effected without a record 
of the time rate of change of the resulting stresses. 
A properly arranged device for the purpose would 
throw light on the most obscure part of this subject, 
namely, the way in which the stress is propagated 
in the material. This physical process is here of 
first importance, as it evidently causes the initial 
stress to spread in the course of time, and it thus 
may lead to stresses which are appreciably less 
than the intensities calculated on the supposition 
of an ideal material. 

\s this aspect is not covered by the paper, it 
should be remembered that in a large mass of homo- 
geneous material a sudden shock within a finite 
volume should theoretically generate two well- 
known types of disturbance, each of which would 
travel with its characteristic velocity and take a 
finite time to pass over a given point on the 
material. When the pulse has passed a particular 
place the material there should return to rest, 
but this does not commonly happen with actual 
materials, for each pulse, instead of coming to an 
end and allowing a recording instrument to return 
to rest, is followed by a train of waves which is 
sometimes comparable in extent with the pulse 
itself. In as far as the phenomenon interests 
engineers the problem to be solved is that of demon- 
strating how, in prescribed conditions, a single 
pulse is transformed into a train of waves. This 
follows from the fact that there is evidence in 
support of the opinion that the physical mechanism 
implicated in the transformation affects the crystal- 
line structure of a metal, and, @ fortiori, the stress 
produced on the material. An engineer would 
naturally expect high stresses to ensue from an 
impulsive load, but he may not unreasonably 
question the values given by Dr. Arnold’s calcula- 
tions, of, for instance, a total load of about 90,000 
tb. for a weight of 50 Ib. striking the rail with a 
velocity of 12 ft. per see. This question might, 
perhaps, be best illustrated by investigations 
mto the damage done by shells, and, to a less 
degree, by an examination of the condition of rails 
after their usual period of service, seeing that the 
unbalanced forces associated with locomotives are 
applied in a harmonic manner, and not instan- 
taneously. 

A knowledge of the phenomena involved in the 
transmission of stress would help to explain some 
of the characteristics Dr. Arnold has shown 
graphically in his paper. For example, he re- 
marks ; “ It appears that for equal impact velocity, 
weights in excess of 300 Ib. do not affect appre- 
ciably the maximum reactive load set up by this 
particular elastic system.” That is to say, the 





| the initiation of such cracks generally occurs when 


the impulse is so great as to cause the disturbed 
particles to move with a velocity greater than that 
with which sound travels in the material. If the 
implications of that theory hold in Dr. Arnold’s 
tests, it is the velocity of shift of the particles, and 
not the velocity of impact, which determines the 
limiting consequences of a blow. This point 
of view deserves further notice, as it brings under 
review the elastic and the plastic properties of a 
material, as should be the case, in a general theory 
of impact. A noteworthy addition to our know- 
ledge should, therefore, result from a properly 
arranged series of experiments with beams made 
of materials having different mechanical pro- 
perties, such as are well exemplified by steel, 
concrete, and copper. 








THE RAILWAYS OF IRAQ. 


THe name Mesopotamia has vanished from the 
modern atlas but its memories remain, and will be 
recalled by the publication of the first administration 
report of the Iraq State Railways, for the year end- 
ing Merch 31, 1937. “ The existing railway system,” 
says the Director General of Railways, “has been 
formed out of the debris of the Great War,” and it 
may be worth while to look for a moment a little 
more closely at these debris before glancing at the 
report itself. 

The Mesopotamian campaign was only a side 
show of the war and the Mesopotamian railways a 
side show of the campaign, for the Tigris and the 
Inland Water Transport were the mainstay of the 
line of communications, as it was simpler and easier 
to assemble river steamers and organise the river 
service, than to improvise a complete railway system 
at a time when neither railway material nor transport 
to carry it was readily forthcoming. However, there 
were occasions and areas where the I.W.T. could 
not meet the requirements, and so a patchwork 
railway grew up in separate sections, inadequately 
found and far from easy to operate. 

A request for railway assistance was made soon 
after the occupation of Basrah, but it was not till 
the beginning of 1916, when the Kut tragedy was 
nearing its climax, that efforts to provide it began 
to bear fruit. There had been no German railway 
construction below Baghdad, but one very valuable 
asset had been left to the British, a wharf at which 
an ocean-going steamer could berth, furnished with 
two steam cranes. This was an immense help and 
dealt with the whole of the railway material im- 
ported. 

The original request had been firstly for a line to 
connect Basrah with Nasiriyah and the cultivated 
area of the Euphrates valley, as navigation on thot 
river was barred by the shallow waters of the 
Hammar lake, and, secondly, for one to parallel 
the difficult 70 miles of the Tigris between Qurna 
and Amara known as the Narrows. The first 
provision made was hardly calculated to afford 
serious assistance to the main communications, as 
it comprised the Military Reserve railway from the 
Punjab, a 2-ft. 6-in. gauge line with 21-lb. rails, 
3-ton capacity wagons, and engines which could 
pull 50 tons gross in favourable circumstances. Put 
down between Qurna and Amara it proved utterly 
inadequate, but it did valuable service elsewhere, 
firstly, in connection with the strengthening of the 
Shaiba bund, which had been built to protect the 
low-lying ground between Basrah and Shaiba from 
flood water, and, secondly, and much more import- 


maximum impact-load caused by a weight of 50 Ib. | antly, from Sheik Saad, beyond which the Turks 
is mot very much smaller than that caused by a| defending Sannaiyat and Kut commanded the river, 


weight of 470 Ib. 


“This indicates,” the author | t© Sinn and ultimately to the Hai. 


Some 30 miles 





and of a good many other things. Conversion of the 
Qurna-Amata to metre gauge was well in hand, and 
plans for a line from Amara to Sheik Saad were 
going forward, when at the end of February, 1917. 
the Turkish resistance broke, and in three weeks the 
British troops were beyond Bagdad, necessitating a 
complete revision of communication. schemes. 

The I.W.T. with a falling river rapidly making 
navigation more difficult, suddenly found their 300 
miles of water-way extended by another 200-winding 
miles, just twice the road distance from Kut to 
Baghdad, and said frankly that they could-only carr) 
on for a limited time. Orders went out that a railway 
from Kut to Baghdad must be built as quickly as pos- 
sible. It was located on the left bank and included 
one important bridge across the mouth of the Diyala, 
about 500 ft. in length. Linking started at Kut on 
May 20, and on July 25, the Supply and: Transport 
depot at Hinaidiwas reached, 105-4 miles, ‘the Diyala 
being crossed temporarily by a low level bridge, re- 
placed before the flood season by one above flood 
level. Between Amara and Kut was a gap which the 
railway never filled, a distance by river of 153 miles, 
and on this the I.W.T. concentrated, though there was 
always a certain amount of river traffic over the whole 
distance between Basrah and Baghdad. Between 
Basrah and Qurna, however, the railway was put 
through, the main difficulty being to cross the mouth 
of the Euphrates at Gurmat Ali. The channel was 
60 ft. deep, too much for the bridging facilities avail- 
able, and recourse was had to a floating bridge, with 
adjustable shore spans to allow for the tidal varia 
tion of 3 ft. to 6 ft. Its length was 600 ft., carried 
on eleven pontoons, and it was found advisable to 
place three empty and three loaded wagons in front 
of the locomotive when a train was crossing. 

North of Baghdad the whole of the standard gauge 
German line was in our hands by the end of April. 
and this was extended southwards to Hillah to tap 
the fertile Euphrates valley, westward, temporarily. 
to Faluja and Dhibban to feed operations on the 
upper Euphrates, and on beyond the German rail- 
head at Samawa to Baiji and ultimately to Kaleh 
Shergat, 187 miles from Baghdad, though this last 
length beyond Baiji, constructed after the Armistice. 
was not favourably regarded by Whiteball.and wax 
hastily removed: On. the Diyala, the 2-ft. 6-in. 
gauge was brought into use as far as Baquba, to be 
replaced by metre gauge, as soon as the material 
was available, running up to Quairatu beyond the 
Persian frontier with gradients at its further end as 
steep as 1 in 50, a severe tax on engines and brakes. 
Later, a connection was carried to Kirkuk, while the 
long suffering 2 ft. 6.in, had its final task in linking a 
point on the right bank of the Euphrates opposite 
Hillah and Kifi, 21 miles away, which had been 
organised as a grain-collecting centre. Mention 
should be made of the bridge over the Diyala at 
Baquba, where it was found that the ordinary 
structure on timber piles could not be trusted to 
stand against the violent flooding to which that 
river is subject, and it was, therefore, replaced by a 
new bridge on masonry piers, with four 100 ft. and 
two 75-ft. spans. 

Of the whole system, only the 70 miles of the Get 
man line was fully equipped. The remainder as was 
natural was hastily constructed with such pet 
manent way as could be obtained, the rails ranging 
from 41} to 75 Ib. Curves were frequent, and it 
was said that the desert line to Nasiriyeh had been 
built on the principle that one good turn deserves 
another. Watering arrangements for the locomo 
tives were of the crudest type and in the winter of 
1917-18, silt in the boilers, due to the Tigris floods. 
very nearly brought the metre-gauge system to a 
standstill. Inspection pits were unknown, shed 


continues, “that a certain limitation is imposed | of line were operated here, mostly taking up ammuni- | accommodation almost non-existent, supply of 
by the impact velocity, irrespective of the mass of | tion and bringing back wounded, and, facilities for | stores a constant difficulty, while until the end of 


the striking body.” 
the metal on the completion of the tests would 


| had just about been run to a standstill, 


here have served the useful purpose of showing the | Kut fighting ended. 


extent. of the damage done to the material near the 
point of impact. It is quite conceivable that 
various sections of the rail would then have ex- 
hibited fractures in the form of hair cracks. 


According to a theory explained by Mr. D. Laug- | 


harne Thornton some years ago in World Power,* 





* Vol. 5, page 203, 1924 


| gauge was going forward. 











In the meanwhile, the supply of a more adequate | 
As India was the only | metre-gauge lines above Kut. 


available source, and it was considered that 5-ft. 
6-in. gauge material could not be spared, and would 


take too much space in the limited shipping accom- | 


modation if it were, metre gauge was decided on. 
By the end of 1916, the Nasiriyeh line was function- 


ing. sorely hampered by the lack of suitable water | 


A microscopic examination of | repair and maintenance being almost nil, the engines | 1917 the workshops comprised a Heath Robinson 
when the | collection of machines among the date palms at 


Ma’qil. The main works were then established at 
Shaiba, with auxiliary shops for the disconnected 
For the standard 
gauge the workshop left by the Germans in Baghdad 
was available. 

As for rolling-stock, in the earlier days, before the 
real facts of the position, entirely concealed by the 
censorship, were realised by India, some of the metre- 
gauge supplies were of a type and in # condition 
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which did not reflect any credit on the suppliers. 
Locomotives required boiler patching before they 
could be put into service and one set of old wagons, 
sent in pieces to save space, had been so roughly 
torn apart that many of them could never be re- 
erected. Some stock was returned as useless. The 
nominal standardisation of the older types of loco- 
motive, too, had not got beyond general design. 
Details differed considerably, and as there was neither 
time nor staff to go into the interchangeability 
of parts, separate spares had to be ordered for the 
engines of each railway. In 1918, twenty Mallet loco- 
motives of 0-6-6-0 type built by the American firm 
Baldwin’s for a 3-ft. 6-in. line in Russia were diverted 
to Mesopotamia after conversion to metre gauge, 
but seem to have had a relatively short life. Mention 
should be made of the excellent and admirably 
equipped ambulance trains which came from the 
Bombay, Baroda and Central India Railway. 

For the standard gauge India could give little 
help, though an ambulance train and 150 open 
wagons converted to that gauge were supplied. For- 
tunately, the German rolling-stock was consider- 
ably greater than the traffic had required, and the 
rapidity of the British advance prevented the 
thorough destruction, which would certainly have 
been carried out had more time been given to the 
retreating Turks. In addition, half-a-dozen little 
engines, which had been working for contractors in 
connection with Bombay harbour, were secured, and 
sixteen rather elderly goods engines from the London 
and South Western Railway were safely delivered 
in Mesopotamia. One of the greatest difficulties was 
the supply of staff. Combing the fighting forces 
provided a certain number of men, but India supplied 
the bulk and a system of short term recruiting, 
usually for a year only, was adopted. The period 
could be extended, but only a handful availed them- 
selves of the opportunity to do so, with the result 
that there was a continual and not very successful 
struggle to have suitable substitutes on the spot to 
take the place of time-expireds, the numbers arriv- 
ing and departing rising at one time to 3,000 monthly. 
Another difficulty was the practice adopted by 
India of giving only “ relative’ military rank to 
officers recruited for the railways. They thus had 
“no power of command or disciplinary authority ” 
over the many soldiers who were serving on the rail- 
ways, an absurd position. Still requirements were 
met and civil traffic was being carried before the 
military administration handed the line over. 

To-day, the system is entirely under the owner- 
ship of the Iraqi Government, the transfer from the 
British Civil Administration being completed during 
the year ending March 31, 1937. The Tigris lines 
south of Baghdad, were entirely removed at the end 
of the war, leaving river transport to carry on, while 
the materials were used to build a connection along 
the Euphrates from Ur, 10 miles short of Nasiriyah, 
to Hillah, beyond which the standard gauge line to 
Baghdad was converted to metre, giving a total dis- 
tance from Basrah of 352 miles, with branches from 
Ur to Nasiriyah and Hindiah to Kerbala. Above 
Baghdad the metre gauge line on the left bank to 
Kirkuk remains and the Persian section terminates 
at Khanaqin about six miles from the frontier, while 
the standard gauge ends at Baiji, the whole mileage, 
including a few short branches, totalling 750. The 
two metre-gauge sections are connected by a wagon 
ferry above Baghdad, but delivery of material for 
a bridge was awaited when the report was written. 

Above all, however, the year under review was 
marked by the decision to push the standard 
gauge railhead on to Mosul, and thence to meet the 
Syrian Railways at Tel Kotchek, thus completing 
the railway system from the Bosphorus to the 
Persian Gulf. Thanks to the foresight of the Admin- 
istration, the material for this purpose had been 
ordered before the recent rise in prices, and there 
seems every prospect of the completion of the line 
within two years of the delivery of supplies. No 
particular engineering difficulties have to be faced, 
though to reduce constructional costs, the ruling 
gradient has been stiffened from the 1 in 200 used 
between Samawa and Baiji,to 1 in 125. Apart from 
linking up with the railway system to the north, 
tapping the valuable Mosul grain district should 
produce a very useful addition of traffic. At present 


mentions that the Iraq Railways conveyed .over 
two thousand passengers by car from Kirkuk to 
Tel Kotchek during the year. A Syrian company is 
also developing motor transport from the Tel 
Kotchek railhead. 

From the traffie standpoint generally the, report 
is decidedly encouraging. The Iraqi seems to have 
readily taken advantage of the additional facilities 
provided and to be acquiring habits of travel, while 
the improved world situation produced a marked 
increase of trade. As a result, instead of the gross 
earnings just about equalling the expenditure, as 
was anticipated, there was a surplus of 93,000/., 
though this does not allow for 25,0001. taken from 
reserve to meet the amount by which working costs 
had exceeded the budget provision. Every effort 
has been made to stimulate traffic by reducing fares 
and freights and providing more comfortable and 
quicker trains, with reduced mixed train mileage ; 
while savings have also accrued by abandoning the 
16-year-old agreement with an Arab contractor, 
through whom cartage and through booking arrange- 
ments had been made, though the attempt to work 
with a number of small contractors has not suc- 
ceeded, and the railway is now arranging to run its 
own delivery services. The two District Traffic 
Offices have been closed and the work concentrated 
in Bagdad thus reducing correspondence, while it 
is interesting to read that the locomotive running 
branch has been transferred to the mechanical 
department. 

As to the future of the Iraqi Railways, however, 

undue optimism would probably be mistaken. 
Road competition has already made itself felt, and 
the Director General’s argument, that it can never 
meet the full requirements of the country, because 
sufficient motor transport is not available, does not 
sound entirely convincing. Given “ pukka ” roads, 
Iraq, with its miles of flat country and ample oil 
supplies, seems ideal for road transport development, 
and there is no heavy mineral traffic to complicate 
the question. On the other hand, the capital position 
of the railways is still indefinite. Much writing off 
of assets seems to have been done, but much 
expenditure has obviously to be faced. The track 
is still mainly composed of the heterogeneous mate- 
rial of the war period, the locomotives and rolling- 
stock are still almost entirely of pre-war origin, much 
temporary construction still remains, and station 
buildings and equipment are largely as the military 
left them, while the connection to the important 
city of Kerbala is carried across the Euphrates by 
the Hindiah barrage, which has been closed for 
the passage of locomotives. Conversion of the metre 
gauge to standard also seems inevitable in the fairly 
near future, remembering that the Persian railways 
like the Syrian are standard gauge, and, in fact, 
almost complete reconstruction and re-equipment 
appears necessary, involving heavy capital expen- 
diture. 
In conclusion, it may be mentioned that the effort 
to staff the railways with indigenous labour has been 
most successful, the figure having reached 98-3 per 
cent., and an endeavour is being made to train 
Iraqis for technical appointments, graduates from 
the Government technical schools having been 
admitted as apprentices in the railway workshops 
to this end. 








NOTES. 
CHANCE AND PROBABILITY IN SCIENCE. 


Tue twenty-ninth Kelvin Lecture was delivered 
before the Institution of Electrical Engineers on 
Thursday, April 28, by Professor Max Born, 
Tait Professor of Natural Philosophy in the Univer- 
sity of Edinburgh. Taking as his subject ‘‘ The 
Statistical Laws of Nature,” the lecturer said that 
as engineering consisted in the application of physical 
laws, it was appropriate to draw attention to one 
of the most important changes which the inter- 
pretation of these laws had recently undergone. 
This consisted in the introduction of the conceptions 
of chance, probability and statistics into physics. 
It had been found that laws of nature which appa- 
rently had the character of necessity were really the 
outcome of a very high probability; and to-day 
physicists were convinced that all laws of nature 


enabled the properties of the metals, with which the 
engineer had chiefly to do, to be explained, and elec- 
tric discharge tubes, rectifying and magnifying 
valves, and other instruments to be understood. 
To determine what chance meant to the scientists, 
it. was necessary to consider how probability was 
used practically, and thus the general conception 
could be approached step by step. It was easy 
to illustrate the matter by repeating an experi- 
ment under equal circumstances and thus obtaining 
an ever-increasing number of cases, the proba- 
bilities of which could be mathematically computed 
from simple rules which expressed the relations 
holding between the various conditions, It was 
important, however, that force should be excluded 
if chance was to have free play, for force was a 
cause, and cause and chance were incompatible 
conceptions. This raised the question, “‘ when did 
the casual processes of motion cease and yield to 
secidental distribution” ? The domain in which 
this transaction occurred must be that of very 
small forces and if the particles acted on were also 
very small, the range of the domain would be 
extended. This showed that the most interesting 
investigations about the reign of chance must be 
expected from the investigation of the smallest 
particles. Atomic physics had, therefore, contri- 
buted the most fundamental laws to the theory of 
chance and probability, such as the observation of 
our common world could never have revealed. 
Nevertheless, wherever phenomena concerning 
great numbers of cases had to be considered, there 
was a possible field for the application of the laws 
of probability. This happened frequently in 
social and economic life; in biology, as regards 
the fundamental facts of genetics ; in astronomy ; 
and, above all, in classical physics and in wave 
mechanics. Though engineers should, by profession, 
be disinclined to accept accident as a principle of 
nature, physicists were .not so fatalistic and did 
not discontinue making predictions. They had 
only learned that these were never absolutely reliable 
and had studied their fluctuations and deviations. 
These were negligibly small in the domain of the 
engineer. But they existed and the observation 
of them had led to a deeper understanding of the 
fundamental laws of nature. 


Ventcrxe Ferry with Vorrd-SCAHNEIDER 
PROPELLERS. 


On Sunday last, May 1, the somewhat primitive 
barge-and-tug service which has transported vehicles 
for many years between Lymington, on the Hamp- 
shire mainland, and Yarmouth, Isle of Wight, was 
superseded by a new Diesel-driven ferry-boat of 
a novel type. The new vessel, which is named 
Lymington, has been constructed to the order of 
the Southern Railway Company by Messrs. William 
Denny and Brothers, Limited, Dumbarton, and is 
a double-ended craft, 148 ft. in length overall by 
36 ft. 8 in. in extreme breadth and 5 ft. 8 in. 
maximum loaded draught, with end loading- 
gangways for vehicles and side deck-houses for 
the accommodation of the 400 passengers she is 
licensed to carry. The novelty lies in the 
method of propulsion adopted, which consists of two 
Voith-Schneider propellers driven at a speed of 
180 r.p.m. to 200 r.p.m. by two six-cylinder Allen 
four-stroke trunk-piston engines, each capable of 
developing 200 brake horse-power at 530 r.p.m. 
The designed speed in open water is 11 knots. 
No rudder is fitted, all mancuyring being per- 
formed by means of the propellers, which can be 
adjusted together or indépendently to drive and 
steer the vessel, to turn her in her own length 
without movement ahead or astern, or, if necessary, 
to move her directly sideways. During a demon- 
stration trip from Lymington to Yarmouth and 
back, on April 29, all these manceuvres were 
performed, the last-mentioned being utilised to 
bring the vessel broadside into her berth at the 
termination of the run. All the operations are 
controlled directly from the bridge, the duties of 
the engine-room staff being mainly supervisory. 
No clutch or other disengaging mechanism is intro- 
duced between engine and ,propeller, the idling 
engines continuing to turn the propellers when 
the ferry is moored at the quayside; the six 








communication is by car and lorry, and the report 


had a more or less statistical character. This had 
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so that no propulsive reaction is produced. The 
passengers are embarked and disembarked at upper- 
deck level, but to enable vehicles to be driven on 
and off the main deck, stone slips have been 
constructed in the harbours of Lymington and 
Yarmouth, on to which the end gangways can be 
lowered. The winches for operating the gangways, 
together with the mooring capstans and the various 
pumps in the engine room, are electrically driven, 
using current supplied by one of two generators 
coupled to three-cylinder oil engines. It is antici- 
pated that the advent of the new ferry will induce a 
considerably increased use of this route to the 
Isle of Wight, as has been the experience with the 
Fishbourne ferry at the other end of the island, 
where improved facilities have increased the 
vehicular traffic more than twelve-fold in nine 
years. 

Tue Insrrretion or MrntnG aND METALLURGY. 

When proposing the toast of the Institution of 
Mining and Metallurgy at the annual dinner of that 
Institution, held at Grosvenor House, Park-lane, 
London, on April 28, Sir Cecil H. Rodwell, G.C.M.G., 
referred to the prominent part which the Institution 
had played in the reorganisation of the Royal School 
of Mines and also in connection with the foundation 


of the Empire Council of Mining and Metallurgical | 


Institutions, established at the conclusion of the 
first Empire Mining and Metallurgical Congress in 
London in 1924. Highly successful congresses had 
subsequently been convened by the Council in 
Canada and in South Africa. In connection with 
commercial and economic matters, he felt that there 
was a strong case for the establishment, in London, 
of some organisation which would exercise, on 
behalf of mining interests, functions similar to 
those performed by the Federation of British In- 
dustries. In reply to the toast, Mr. Robert Annan, 
the acting president, said, that Dr. C, Gilbert Cullis, 
the President, had been seriously ill for some weeks 
past, and although he was now well on the way to 
recovery, it would be some weeks before he could 
resume his activities. The Institution was deeply 
interested in the training of young men and, in this 
connection, he would like to remind student- 
members that two prizes were available for papers 
submitted by them. Unfortunately, however, no 
awards had been made for some years. In recog- 
nition of his services in technological education the 
Institution had awarded its Gold Medal, the highest 
distinction in its power to bestow, to Emeritus 
Professor S. J. Truscott, who had been Principal 
of the Royal School of Mines for sixteen years. The 
Consolidated Gold Fields of South Africa, Limited, 
Gold Medal had been awarded to Professor H. V. A. 
Briscoe in recognition of his researches on the 
sampling and properties of industrial dusts, while 
the Consolidated Gold Fields premium of 40 guineas 
had been awarded conjointly to Dr. J. W. Matthews, 
Mr. P. F. Holt and Miss Phyllis Sanderson, in recog- 
nition of their work in association with Professor 
Briscoe. The toast of the guests was happily 
proposed by Mr. E. D. McDermott and wittily 
acknowledged by Lord Rayleigh, F.R.S., and by 
Mr. 8. B. Donkin. 


The AVAILABILITY OF LNFORMATION. 
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possibly even a Newton, had a working knowledge 
of all the science of his time, there supervened a 
period when the scientific worker might find most 
of what he required in the standard text-books. 
| That day was now past and the data of modern 
research and modern advance*were to be found 
only in the pages of current technical journals 
and in the proceedings of scientific societies. The 
mass of material presented in this way could not 
be dealt with by any individual. It appeared, 
however, that the advance of the future was becoming 
dependent more and more on team work and on the 
specialist, and with proper organisation a scientific 
team could deal with a situation in which the most 
brilliant individual would be swamped. This is 
now widely realised and apart from the many 
|research organisations, both public and private, 
| which have grown up in this country in recent years, 
| very many information departments and services 
|have been created. In some cases, these form 
| part of a research organisation. In others, they 
j}are independent. Further, there is an increasing 
| tendency for information services to co-operate, 
|a striking example of this being furnished by the 
| greatly extended series of abstracts which is now 
being published by the Institution of Civil Engineers. 
This service was referred to by Sir Clement Hindley, 
who also spoke at the lunch and who stated that 








by co-operation with still further bodies it was hoped | colonies, 


that both electrical and welding abstracts would 
be co-ordinated with the service. In spite of all 
| this activity, there are apparéntly, as we said 
at the beginning of this note, still many scientific 
| workers and firms lacking any adequate information 
| service. To them, membership of the Association 
lof Special Libraries and Information Bureaux 
| may be commended. The purpose of this Associa- 
| tion is not to supply information, but to act as a 
| guide to sources of information. It forms a meeting 
| ground for information officers and its proceedings 
| are directly planned to assist those conducting 
information services or those who desire to use them. 





THE EMPIRE EXHIBITION 
| AT GLASGOW. 


| 


Tue British Empire is a group of nations bound 
| together by the ties of sentiment and common 
interest, and including units of the most diversified 
| races, languages and creeds, all in very widely 
| Varying stages of industrial development. The 
| task of bringing the characters, interests and indus- 
| tries of all these nations into focus by the holding 
|of an Empire exhibition is therefore a formidable 
one, and has not been attempted since the British 
Empire Exhibition at Wembley in 1924. With 
improving trade, however, manufacturers are looking 


| Empire are of particular significance in this connec- 
tion in view of the unfortunate restrictions which 
hamper developments in so many foreign markets. 
The decision to hold a further Empire exhibition in 
Glasgow this year is, therefore, particularly timely, 
and it may be hoped that the opportunities which 
it will afford for an interchange of views and infor- 
| mation between those representing the various 
|units of the Empire, in combination with the 





|for new markets, and the potentialities of the | 
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and products of the Empire. In view of the progress 
that has been made in so many directions since 
the Wembley exhibition, that at Glasgow should 
prove of even greater interest. 

The site of the exhibition in Bellahouston Park is 
within three miles of the city centre, and as the 
park itself is one of great natural beauty, the 
organisers enjoyed an obvious advantage of which 
full use has been made. There are trees along the 
main avenues, while a number of the buildings 
| are actually surrounded by woods, and in the 
| centre of the grounds there is a well-wooded hill 
; surmounted by a 300-ft. tower, from which very 
| extensive views of the surrounding country can be 
| obtained. As a result of these features, it has 
|happily been possible to avoid the somewhat 
| sterile appearance which characterised parts of the 
| Wembley exhibition for some considerable time 
after the official opening. The Glasgow exhibition 
| is, in fact, remarkable among those of outstanding 
importance in recent years, in that it was to all intents 
jand purposes completed before the opening day. 
| As regards its broad characteristics, as the name 
| Empire Exhibition implies, an endeavour has been 
| made to display the resources of the whole Empire, 
and apart from a large British pavilion, each of the 
leading Dominions has its own pavilion, while 
| Malaya, the West Indies, and a group of the smaller 
protectorates and dependencies are 








: . 
| grouped in the Colonial Court, round a central 


| exhibit illustrating their trade with Britain. Among 
| this group are Ceylon, Cyprus, Malta, British North 
| Borneo and Sarawak, Hong Kong, the Falkland 
| Islands, Somaliland, Bechuanaland, and others. 
Scotland, as the country in which the exhibition is 
| actually being held, has a special display in the 
|form of two pavilions and a village transplanted 
|from the Highlands for the occasion. As in the 
| case of Wembley, apart from the various national 
| pavilions, there are others specially devoted to 
| various aspects of art and industry, outstanding 
| among which are the Palace of Arts, the two Palaces 
| of Industry, and the Palace of Engineering. In all, 
there are well over a hundred pavilions of various 
sizes. The tower has already been referred to, 
land mention may also be made to a concert hall, 
with seating accommodation for 2,000 people, 
}and of the amusements park. Before dealing with 
|the buildings or exhibits in any detail, a word 
|may be said about access to the exhibition. The 
| site, shown in the plan opposite, is an island one, 
and it will be seen that there are main roads on 
the north and south sides; and as it is anticipated 
that many visitors will arrive by road, parking 
accommodation is provided for 10,000 cars. Two 
main-line railways also run past the grounds, 
a special exhibition station has been built, and 
numerous special trains will be run while the exhibi- 
‘tion remains open, from all parts of the country. 
Access is readily available from Glasgow by tram, 
‘bus, or underground railway, and a ‘bus service 
will connect Renfrew airport, three miles away by 
road, directly with the exhibition. To those arriving 
from overseas, the exhibition can be reached by 
rail from Greenock in 30 minutes, and Leith in an 
hour. 
| The great majority of the buildings are of a 








The large numbers of enquiries, on a variety of | improved prospects of extra-imperial trade arising | temporary nature, and are steel frame structures 


scientific and other subjects, which are received by 
technical newspapers suggests that, even in these 
days of special libraries, information departments 
und abstract journals, very many scientific workers 
and engineering firms do not know where to look 
for information bearing on any new problem with 
which they may have to deal. There was a time 
when a working knowledge of the whole scientific 
sphere might be possessed by a single individual, 
but not even a scientific Macaulay could aspire 
to a corresponding position to-day. None the less, 
the interdependence of all scientific knowledge 
is such that the specialist in any field should know 
how to set about finding information relating to any 
other. Speaking at a lunch of the Association of 


| from negotiations with foreign nations, will give a 
| marked fillip not only to our home manufacturers, 
|but to those of other Empire countries. It is 

clearly essential that to be successful, an exhibition 

of the type visualised must be on an extensive 
| scale, and the Glasgow exhibition, which opened on 
| Tuesday and will remain open until October 29, 
| covers an area little less than that at Wembley, 
lof which the great extent will be remembered by a 
| large proportion of our readers. Actually, the area 
|eovered by the Glasgow exhibition is 175 acres, 
| against 216 acres for Wembley, but the chief effect 

of this difference is to make the present exhibition 
| slightly more compact. It may be said that while 
| full advantage has been taken of the developments 


Special Libraries and Information Bureaux, held| in exhibition technique since 1924 to display the 
at the Café Royal, London, on Wednesday of last | exhibits in a more attractive manner, and particu- 
week, the President, Sir Harry Lindsay, referred | larly to utilise the experience recently gained in the 
to what he called “ the appalling mass of material” | construction, lighting and heating of buildings, 
with which the scientific worker of to-day is con-|}the two exhibitions are closely comparable in 
fronted. Following the days when a 


Bacon,| their manner of demonstrating the art, culture 





| covered with asbestos cement sheeting. Two, how- 
lever, the Palace of Arts and the City of Glasgow 
| pavilion, are definitely permanent structures, while 
we understand a decision has not yet been reached 
as to whether the tower will constitute a permanent 
feature or not. The Palace of Arts, which will be 
used after the exhibition closes, by the Corporation 
of Glasgow, to house part of the City’s art collection, 
| is a square building with an open courtyard in the 
centre. The City of Glasgow pavilion will be 
utilised as a sports centre. The 300-ft. tower is a 
striking structure, with base dimensions of only 
26 ft. by 24 ft. It is founded on a solid block of 
concrete weighing 3,200 tons, embedded in a pit 
measuring 48 ft. long, by 52 ft. wide, and having a 
depth of 21} ft.; it is claimed that this is the 
largest single block of concrete in the country. 
The tower was designed by Mr. Thomas 8. Tait, 





F.R.1.B.A., in association with Mr. James Mearns, 
}M.L.Struct.E. The chief problems involved in the 
| design were the stresses caused by wind pressure, 
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the dead load of the structure, and the dead load of | height of 80 ft. 
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[t consists of a central bay, 165 ft,| with stoep, loggia, and high ornate gables. The 


the spectators on the observation galleries, which | wide, flanked by two smaller bays, each 60 ft. wide. | north Palace of Industry is an all-timber building, 


have accommodation for 600 people. 


to these dead loads, the live load of the two elevators | wide. 
had to be taken into account, together with the 
whip caused by the very large flag at the top. The | front of the building. 
structure is of Ducol high-tensile steel, of which|is the second largest building in the exhibition, | purposes. 
600 tons were used, covered by Robertson’s pro- 
tected metal Mansard pattern sheets, aluminium- 


painted on the outside. 


covering an area of 2} acres. The palace is built 
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ing galleries, served by two Waygood-Otis lifts, each 
carrying 18 passengers, and a steel staircase. The 
lifts travel at 500 ft. per minute, and are stated to 
be the fastest public lifts in the country. The base 
of the tower accommodates restaurants and offices, 
raised on columns to a height of 12 ft. 

The Palace of Engineering is the largest building 
in the exhibition, covering an area somewhat 
greater than that of Trafalgar-square. Over 8,000 
tons of earth were excavated for the foundations, 
and over 1,200 tons of steel are embodied in the 
steel framing. As previously stated, this building, 
in common with the majority of the other pavilions 
is a steel-frame structure, and also in common with 
the majority of the others, it is of unit construction 
that is to say, all the steelwork was prepared in 
advance, so that no work was necessary on the site 
other than the actual erection. The building has a 
frontage of 470 ft., a breadth of 330 ft., and a 


the plan. Over 1,000 tons of concrete were used in 
the foundations, and the excavations involved the 
removal of about 5,000 tons of earth. This building 
is also a steel-framed structure, and it is interesting 
to note that although it is curved and vaulted, no 
curved members were employed in the framework. 

Of the remaining buildings, some are of particular 
interest from the fact that they do not employ 
steel-frame construction. Two of these, the Palace of 
Arts and the City of Glasgow pavilion, have already 
been referred to. The Burma pavilion embodies the 
characteristics of the architecture of that country. 
The double roof is low sweeping, shingled with teak 
and decorated with intricate carvi The walls 
and porch are finished in red, blue and gold, and 
the roof is also coloured, each shingle being oiled 


In addition | and surrounded on three sides by an annexe 30 ft. only a little smaller than the west palace. This 
e. A restaurant, raised on columns to command | pavilion is 60 ft. long, 25 ft. wide, and 33 ft. high, 
a view of the forecourt, occupies one third of the | and is designed to illustrate the suitability of timber 
The west Palace of Industry | for large-scale buildings for industrial and other 


One of the features is a plate-glass 
window, 32 ft. long, with a single timber girder 


on an unusual plan, being in the form of an arc of|over it. The 25-ft. span of the timber trusses 
There are three overhang-!a circle, with three radiating wings, as shown in supporting the roof is effected without interior 
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supports. This roof is supported at the front 
solely on two 30-ft. poles of home-grown fir. The 
whole building was completed in six weeks by ten 
workmen. 

One of the directions in which there has been a 
marked advance in technique in recent years is 
that of lighting, and it may be recalled that at the 
time of the Wembley Exhibition neither discharge 
lamps nor neon signs were available to produce 
lighting effects and colour floodlighting had not 
been developed. The lighting at Glasgow has been 
planned on a very extensive scale, and an ample 
supply of current was assured by the fact that the 
20,000-volt underground feeder cables from the 
Dalmarnock power station for the Glasgow Cor- 
poration already ran through the park. A main 
substation has been erected on the southern slope of 
Bellahouston Hill, and this feeds 10 sub-stations 
located.at various points in the grounds, The main 
sub-station has a capacity of 12,000 kW to 
15,000 kW, and 16 800-kW transformers to step 
down the current to 440 volts are housed in the 
other stations, together with the necessary high- 
tension switchgear. The complete installation 
involves some 240 miles of wiring and about 20 miles 
of underground cables; 1,500 floodlights are 
employed in all for general illumination and for 
spectacular effects. 

Although the majority of the exhibits of engineer- 
ing interest are located in the Palace of Engineering, 
or in the fifty odd pavilions taken by private firms, 
many such exhibits are to be found in the various 


and stained with red ochre in accordance with local | national pavilions. Some of these may be briefly 





custom. The South African pavilion is an enlarged | referred to before considering the individual engin- 





version of an early Dutch settler’s house, complete ' eering displays. The British Government Pavilion, 
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which is the largest of the national] pavilions, first 


calls for attention in this connection. This pavilion THE WORKS OF MESSRS. ABERDARE CABLES, LIMITED. 


stands behind a lake, and access is given to the 
main entrance by a wide bridge. The entrance hall 
is over 80 ft. high, and leads to four long galleries, 
the purpose of the exhibits throughout being mainly 
educational. In the first gallery, for example, is 
staged a “ Fitter Britain exhibit, with a giant 
robot to illustrate the working of the human body. 
Every aspect of health, child welfare, and public- 
health service is represented by working models. 
The second gallery contains the coal exhibit, in 
whieh the story of coal is told from primitive times 
until the present day. A working model of a coal 
mine, and sections dealing with the uses of coal 
ind its by-products, are the chief exhibits in this 
gallery. Steel is shown in a similar way in the 
third gallery, which is built round a 30-ft. blast 
furnace, while the exhibits in the fourth gallery 
are representative of shipbuilding, with a very 
complete display of navigational instruments. One 
of the chief features of this gallery is a working 
model of the Yarrow tank at the National Physical 
Laboratory, and there is also a second tank con 
taining a model hull and propeller, and fitted with 
the usual instruments employed in tank researches. 
\ third exhibit is a small tunnel for experimental 
work on propellers. A revolving globe of the world, 
20 ft. in diameter and made of steel and glass, is a 
conspicuous feature of the exit hall. Apart from 


the coal gallery in this pavilion, the many modern | 


uses of coal in the home and workshop are shown in 
a separate Coal Pavilion, adjacent to the Palace of 
Engineering. ‘Two unusual features of the country’s 


railways are illustrated by working models in the | 


New Zealand Pavilion. The first is the Otira 
tunnel, which is the longest in the Empire, and the 
second the Spiral, where the North Island Main 


Crunk railway doubles back and climbs the moun- | 


tain-side in a series of helices. The Shannon power 
scheme is represented by a model in the Irish 
Pavilion, and although Ireland is chiefly known as 
an agricultural country, one of the features of the 


display in this pavilion as a whole is the emphasis | 


yiven to the great progress made in industry in 
recent years. Electricity, textiles, and civil aviation 
ire three of the leading industries illustrated. A 
large-scale model in the Australian Pavilion shows 


the Sydney Harbour bridge, and among many | 


other exhibits of the same type, mention may 
be made of those in the Northern Ireland Pavilion 
designed to illustrate the shipbuilding, milling, and 
rope-making industries. 


(OPENING CEREMONY 


The exhibition was opened by H.M. the King, 
who was accompanied by H.M. the Queen, on 
Tuesday, May 3, with all the ceremonial, which 
long tradition has perfected for such Royal occasions. 
The actual ceremony took place in the adjacent 
Ibrox Stadium, where guards of honour were 
mounted by the three fighting Services and the 
various youth organisations were fully represented. 
Their Majesties were received by Lord Elgin, the 
president of the exhibition, who, after a short 
religious service, presented ar. address of welcome on 
behalf of the Committee of Management. He 


described the exhibition as an example of active | 


goodwill and unity of purpose which was inspired 
by a desire to focus thought and effort on construc- 
tive rather than destructive endeavour. It sought 
to promote the better understanding of communi- 
ties and individuals through personal contacts, and 
to contribute to peace and prosperity through 
expanding trade and commerce. 

In declaring the exhibition open, His Majesty 
praised the enterprise, enthusiasm and hard work 
that had made it possible. The task had been 
shared by many people, all of whom he congratu- 
lated. The exhibition was an Empire under- 
taking, though it owed its origin, and, to a great 


extent its execution, to the people of Scotland. It 


was significant that it was prepared at a time when 
Scotland was still under the cloud of a great indus- 
trial depression, The fact had also to be faced 
that it would challenge comparison with those held 
st Wembley, in New Zealand, and South Africa. 
Scotland believed, however, that new enterprise 


was the safest insurance against the return of | 
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depression, and it was in this spirit, with the generous 
help and support of the rest of the Empire, that 
the exhibition had been built. It now stood to 
testify to that willing co-operation which was the 
hall mark of the British Commonwealth of Nations. | 
| On the conclusion of the opening ceremony, their | 
Majesties left the Stadium and drove to the exhibi- | 
tion, where they made a lengthy inspection of the 
various pavilions. 
(To be continued.) 














Brrrisu STANDARD Barriers ror Gas APPLIANCES.— 
A specification, No. 766-1938, for bafflers or draught 
diverters on gas appliances, which includes recommen- 
| dations for flue terminals, has been issued, price 2s. 2d. 
|} post free, by the British Standards Institution, 28, 
| Vietoria-street, London, 8.W.1. The specification con- 
tains tests to determine the strength, and the resistance 
to corrosion, of the baffler primary and secondary to the 
| products of combustion. The recommendations for flue 
terminals include sections on their strength and corrosion 
resistance, wind effect, and the prevention of the entry 








of rain, birds and foreign matter. 
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THE WORKS OF ABERDARE 

CABLES, LIMITED, SOUTH WALES. 

In the early part of last year the Government 
appealed to industrialists to assist the relief of the 
Special Areas by establishing new factories in them. 
As a result, an interesting addition has been made to 
the electric cable making resources of this country by 
Aberdare Cables, Limited, whose registered offices 
are at 40, Chancery-lane, London, W.C.2. This 
company has Mr. George C. Usher, managing director 
of International Combustion, Limited, as its chairman, 
and is supported by a number of electricity supply 
undertakings. After several possible locations had 
been considered, a site for a factory was selected at 
Aberdare. This, until a few years ago, 
the most prosperous towns in South Wales, but has 
recently, unfortunately, been hard hit by the depression. 
In making this selection, regard was had to the Govern 
ment view that assistance might well be given to 
existing towns rather than to one of the new trading 
estates. Moreover, Aberdare has the advantage of 
being close to four of the greatest industrial valleys 
in South Wales, and railway and road communication 
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thermostats. The stranding machines, to which: the 
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between it and the rest of the country is easy. 
further important decision made by the new company 
was that they would specialise in the manufacture of 
all classes of paper-insulated cables up to a working 
voltage of 11 kV only. In this way it was hoped to 
obtain a high degree of efficiency in production at a 
low working cost. 

The new factory, which we recently had an oppor- 
tunity of inspecting, consists of a steel frame building 
450 ft. long by 150 ft. wide. The frame is filled with 
concrete and glass panels, and the design of the struc- 
ture is such that extensions will be easy. The site 
acquired occupies about 30 acres, so that there is plenty 
of room for expansion. The building is surrounded 
by a concrete road and there is a siding connection 
with the Great Western Railway, the traffic entering 
or leaving the works by this means being handled by the 
tirm’s own Diesel locomotive. As regards lay-out, a 


two-storey office block is placed at one end of the 
main building while adjoining one of the longer sides 
are two annexes, one containing the test room and 
laboratories and the other the wood-workin 


shop, 


PAPER-LNSULATING MACHINE, 


substation, from which a supply of electricity is 
drawn on the three-phase system at 11 kV, from the 
mains of the South Wales Electric Power Company, 
Limited, is in a separate building, as is the boiler 
from which, as described below, heat for process and 
general purposes is delivered to the works. 

The factory proper is entirely self-contained, and the 
process of production is such that the material passes 
from the unloading dock at one end, along the whole 
length of the building and then back along the other 
flank to the dispatch department, which lies adjacent 
to the unloading dock. Each of the bays into which the 
shop is divided is served by an overhead crane. 
Electrolytic copper is delivered in the form of }-in. 
rod, and is drawn down on two drawing machines, 
being carefully checked on completion of the process 
for tensile strength, elongation, conductivity and 
gauge. It is afterwards annealed in two 75-kW 
furnaces, which are first electrically heated to a tem- 
perature of 380 deg. C. and then allowed to cool 
gradually to 180 deg. C. The cooling process is sub- 
sequently accelerated by water coolifig to room tempera- 





The 


in which the cable drums are manufactu 





ture. Control is effected throughout by means of 





| Specification. 


and are equipped with the Tatest pre-twistitig device. 
| The wood-pulp paper, which is used for insulation, is 

delivered in rolls and is cut into strips of appropriate 

width on a multi-blade cutter and rewound. It is 
lapped over the copper core on machines of recent 
| design, which are fitted with variable-speed tangential 
heads, so that it is possible to obtain very accurate 
| tight lapping and registration. The smaller cables are 
similarly dealt with on high-speed lapping machines. 
as shown in Fig. 4. The laying-up machines, to which 
the lapped cores pass next, are fitted with a micrometer 
adjustment on each flyer to ensure that the pre-twisted 
cores are correctly set in position, both before and during 
the process of laying up. A view of one of the core 
laying-up and paper lapping machines appears in Fig. 2. 
| "The machines just mentioned are situated at the end 
of the’shop farthest from the reception stores, and the 
insulating cable now begins to make its return journey 
down. the other bay. At this point are placed the 
drying ovens and impregnating plant, The latter is 
operated on the closed system, so that the compound 
is never in contact with the air. No oxidation can 
therefore take place, and perfect impregnation is. 
therefore, it is claimed, ensured. The actual process 
takes place at atmospheric pressure, though it can, it 
desired, be effected at a pressure of 80 Ib. per square 
inch. This is, however, unusual for the class of 
cables which the firm proposes to manufacture, The 
im ting vats themselves are heated by super 
hea hot water, and a vacuum of 1 mm. ual 
pressure is obtained. All the vacuum valves are oil 
sealed. An interesting point about this plant is that 
the oil is brought in by road direct from the refiner) 
in 12-ton heated tankers, instead of, as is usual, in 
40-gallon casks. Immediately it arrives the oil is 
de-hydrated and filtered. A view in this section of the 
works appears in Fig. 3. 

The lead presses installed are capable of extruding 
a lead covering up to a diameter of 4 in. The die blocks 
are electrically-heated and thermostatically-controlled. 
and the melting pots are of the twin type. One of 
these pots is slightly higher than the other, the two 
being joined by a sealed channel. The arrangement is 
such that the dross rises to the top of the first pot 
and only pure lead is drawn off into the second pot. 
which in turn feeds the press. Finally, armouring 
is carried out either on steel tape or wire armouring 
machines, which are arranged so that both jute and 
hessian servings can be applied. 

An interesting point is that practically all the parts 
on each machine are interchangeable, while the bobbins 
throughout are of one size and are common to all the 
machines. Complete equipment is provided for testing 
both the new materials and the finished product. The 
lead-covered finished cable can be coiled for testing 
in either a wet or dry tank, and there subjected to the 
| appropriate tests laid down in the British Standard 
The current and voltage used for thik 
purpose are controlled from a desk in the test room, 
from which a clear view of the tanks is obtainable. In 
addition to the testing transformer, the test rooms 
also contain a small but well-equipped chemical and 
metallurgical laboratory. 

In conclusion, it may be mentioned that the hot 
water required for heating and process work is drawn 
from a high-pressure boiler of the La Mont type. This 
boiler, which was constructed by Messrs. The Ivor 
Power Speciality Company, Limited, Kings Langley, has 
a capacity of 9,000,000 B.Th.U. per hour and a heating 
surface of 1,785 sq. ft., which is provided by 1} in. 
cold drawn tubes. The combustion chamber walls aré 
completely protected by the furnace tubes, except for 
a small section immediately above the stoker retort. 
A large percentage of the heat generated is therefore 
absorbed by radiant heat to the furnace tubes. A 
convection surface is provided as a separate system, 
the convection tubes giving a staggered gas flow, so as 
to obtain the most efficient rate of heat transfer in the 
convection bank of tubes. The inlet and outlet headers 
of the furnace and convection tubes are arranged in 
parallel, and are connected on the outlet side to the 
main storage drum. 

The hot water is circulated by a main pump, 
the flow being controlled by nozzles at the inlet end 
of the tubes, so that each receives the correct amount 
of water in proportion to the heat absorbed. There is a 
large independent storage drum to which a second 
boiler can also be connected. Firing is effected by a 
Robot stoker supplied by Messrs. The Riley Stoker 
Company, Limited, and Powell Duffryn coal with a 
calorific value of 14,520 B.Th.U. per pound is used. 
This coal is drawn from a separate store by a U-link 
conveyor, which delivers it into a small bunker in the 
boiler house, where it falls into the stoker hopper, The 
plant is automatically-controlled, Radio-Visor equi ip. 
ment being fitted so that the conveyor starts when the 








coal falls below a pre-determined point and stops when 
the bunker is filled. 
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PROTECTOVENT AIR FILTER. 


Tue ventilation of an occupied room, using the 
term “ ventilation” in its modern connotation of a) 
supply of purified air as distinct from a supply of un- | 
created air from an outside source, has now been made | 
possible for rooms fitted with the ordinary sash window, 
without involving any structural alterations, by the 
apparatus shown in the accompanying illustration. The | 
apparatus, known as the Protectovent air filter, has | 
been recently introduced by Messrs. Vokes Limited, 
95-105, Lower Richmond-road, Putney, London, | 
S.W.15. It consists of a casing which occupies the | 
space between the window sill and the raised lower sash 
and containing a motor-driven fan. Externally, the | 
casing projects from the window and is formed with 
solid top, sides and front, the latter being sloped. The 
bottom, however, consists of a removable wire oer 

| 
| 











panel to intercept large air-borne debris, such as pieces 
of paper, leaves, and so forth, The back of the casing, 
as will be clear from the illustration, is solid except for 
the fan inlet, The motor has been designed with two 
special characteristics in view, namely, silence in 
running and non-interference with wireless reception. 
The filtering medium is carried in a hinged screen in 
front of the fan, and is of the dry-fabrie type, the air 
being forced through the fabric. A hinged cover pro- 
tects the filter, and this may be supplied to open like 
a flap, that is, carried on horizontal hinges instead 
of vertical ones, as shown, It is claimed that the 
filtering efficiency is such that, in addition to ordinary 
dust, such fine air contaminations as pollen, bacteria, 
&e., are also intercepted, a property likely to be of 
service to occupants subjects to hay-fever, asthma, or, 
other respiratory troubles. The filter is constructed 
however, with a secondary object in view, viz., gas- 
protection in view of an air attack. A different filter- 
ing medium is, of course, required for this adaptation, 
but this, it is stated, can be rapidly substituted, so that, 
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In the above diagrams the figures plotted for tin and copper are the official apg, Tops quotations 


of the London Metal Exchange, for “fine foreign” and “ standard ” metal, respectively. 
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provided the windows are adequately protected against 
breakage from splinters, work in the rooms fitted with 
the filters can be carried on without interruption. 








Forres pe Paris.—The machinery section of the Paris 
International Trade Fair, to be held at the Pare des 
Expositions, Porte de Versailles, from May 21 to June 6, 
has been materially extended this year. An area of 
6,000 ag. m. is being devoted to this purpose 


Britisn Giass CoNVENTION.—As already announced 
in our columns, the fifth British Glass Convention will 
be held at Norbury House Hotel, Lvroitwich, from May 18 
to 21. The meeting opens at 5.16 ¢.m., on May 18, when, 
after a mayoral welcome, the President, Mr. H. 8. 
Williams-Thomas, will deliver his address on “‘ Crafts- 
manship in Industry." At 10.30 a.m. on May 19, Mr. 
Ronald Cartland, M-P., will speak on “ Recent Industrial 
Legislation,’ and in the evening, a civic reception will 
be held by the Meyor in the Winter Garden. At 10.30 
a.m. on May 20, Dr. V. E. Yarsley will give an address 
on “ Plastics, and their Relation to the Glass Industry,” 
to be followed by a general discussion on ‘‘ Glass Fire 
Finishing Processes,’’ opened by Professor W. E. 8. 
Turner. At 2.30 p.m., Mr. Harold Macmillan, M.P., 
will speak on “ Industry and the Trade Cycle,” and at 
8 p.m. the Convention dinner will be held. The last day 
of the Convention, May 21, will be devoted to social func- 
tions. The honorary secretary of the Convention is Mr. 
Geoffrey Marchand, Norwich House, 13, Southampton- 
street, London, W.C.1 





for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both for No. quality. The price of 
quicksilver is per bottle, the contents of which vary from 70 Ib. to 80 Ib., and the price of tin-plates is per 
standard box, but in all other cases the prices are per ton. Each vertical line in the di Tepresents 
a market day, and the horizontal lines represent 11. each, except in the case of the diagram relating to 


tin-plates, in which they represent ls. each. 


ENGINEERING TRAINING AND 
EDUCATION. 


Graduate Fellowships in Traffic Engineering.—The 
Bureau of Street Traffic Research, Yale University, 
U.S.A., offers 15 graduate fellowships in the field of 
street and highway-traffic control, economics and 
administration, and planning of facilities, which will 
be available for the academic year 1938-39, commencing 
on September 26 next. Applicants must have an 
engineering degree representing four years’ work in 
an accredited college or university and must be between 
23 and 30 years of age. Preference will be given to 
applicants who hold a position in traffic engineering 
or a closely related field. The selected applicants will 
be expected to be in residence for the full academic 
year and to devote their time exclusively to the training 
programme of the Bureau. Each fellowship will carry 
a stipend of 1,200 dols., plus an additional sum, not 
exceeding 200 dols., for travel and field investigation. 
= the successful completion of their course, students 

ill be eligible to receive a Certificate in Transporta- 
tion, subject to the approval of the Committee on 
Transportation of Yale University. Application forms, 
which must be returned not later than June 1, and 





further particulars may be obtained from Mr. Maxwell 
Halsey, associate director, Bureau for Street-Traffic 
Research, 315, Strathcona Hall, Yale University, 
New Haven, Connecticut, U.S.A. 

Busk Studentship in Aeronautics.—A vacancy has 
arisen for the Busk Studentship in aeronautics for the 
year 1938-39, and the trustees hope to make an appoint- 
ment during July. The Studentship has been estab- 
lished in memory of Edward Teshmaker Busk, who 
lost his life in 1914 while flying an experimental aero- 
plane. It is of the value of 150/., and is tenable for 
one year from October 1, but a student may be 
re-appointed on the same terms for a second year. 
The Studentship is open to any British subject who 
has not attained the age of 25 years on October I. 
and its object is to enable the holder to engage in 
research, or preparation for research in aeronautics. 
The student will be expected to devote his whole time 
to research on a subject approved by the trustees, and, 
at the close of his studentship, to make to them and 
to the University of Cambridge a report on his work. 
Forms of application, which must be returned before 
June 1, and further particulars may be obtained from 
Professor B. Melvill Jones, Engineering Laboratory, 
Cambridge. 
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905-H.P. NINE-CYLINDER SLEEVE-VALVE AERO ENGINE. 


CONSTRUCTED BY MESSRS. 


THE BRISTOL AEROPLANE 


COMPANY, ‘LIMITED, ENGINEERS, BRISTOL. 
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Fie. 1. Front View. 


THE BRISTOL-PERSEUS XII 
SLEEVE-VALVE AERO ENGINE. 


Tue photographs reproduced in Figs. 1 and 2, on 
this page, illustrate the first of the new Bristol sleeve- 
valve aero engines to be put into quantity production, 
this engine having recently passed the 100 hours Air 
Ministry type test with excellent results. The engine, 
which is known as the Perseus XII, is a moderately 
supercharged nine-cylinder radial unit, having an 
overall diameter of 52 in. At 6,500 ft. it develops 
a maximum of 905 brake horse-power, the international 
rating at this altitude being 715 to 745 brake horse- 
power, while the power at take off is 795 to 830 brake 
horse-power. 

In general design, the new engine resembles previous 
Perseus models, but we understand that many detail 
improvements have been made especially with regard 
to equipment and installation arrangements. One 
of these improvements is the provision of an accessory 
gearbox which enables the large number of engine- 
driven accessories required for modern aircraft to be 
mounted on the bulkhead instead of on the engine 
itself. This not only greatly simplifies the work of 
installation but is also an important step towards the 
realisation of the standardised interchangeable power 
unit which the makers, Messrs. The Bristol Aeroplane 
Company, Limited, Filton House, Bristol, have long 
advocated. The gearbox is driven from the rear of the 
engine by an enclosed flexibly-jointed shaft which can 
be supplied in various lengths to suit different installa- 
tions. Another improvement which may be mentioned 
is in connection with the magneto-timing control. A 
variable-timing device is interconnected with the 
throttle in such a way that the best ignition setting is 
obtained automatically for every throttle position. 

The carburettor employed is of the Claudel Hobson 
tully-automatic type, and is provided with a controllable 
hot and cold air intake of improved design. The chute 
for collecting cold air is integral with the main body 
of the intake and projects downwards behind the rear 
cowl-support ring, as shown in the front view of the 
engine, Fig. 1; its rear face is tapped for the attach- 
ment of a streamlined fairing. Two hot-air collectors 
are mounted, one on each side of the intake body, and 
project forwards towards the two lower cylinders ; 
these are clearly shown in the rear view of the engine, 
Fig. 2. Two spring-loaded shutters, operated by a 


admitted to the intake. A standardised Bristol-type 
low-drag cowl unit, complete with controllable gills, 
is available for use with this engine. We illustrated 
and described this form of cowling on page 182 of 
our 142nd volume (1936). An efficient aerodynamic 
entry is afforded by an annular pressed-steel exhaust 
manifold having a single outlet and located between 
the engine and the airscrew. Exhaust manifolds of 
this form have, of course, been used on Bristol poppet- 
valve engines for many years. Inter-cylinder baffles 
are fitted and we understand that the shape of the 
sleeve-valve cylinder and the fact that overhauls are 
rarely necessary with this type of engine have greatly 
facilitated the design of the baffles, which, it is stated, 
are efficient in action and simple in construction. 

The Perseus XII engine is approved for use with a 
controllable-pitch airscrew, and a 13-ft. diameter de- 
Havilland-Hamilton airscrew of this type was in 
use for 40 hours of the official type test. In addition 
to the type test, one of these engines is now undergoing 
extensive trials in flight. We understand that over 
200 hours of hard flying have already been completed 
with the production-type installation, which included 
the accessory gearbox above referred to. In these 
tests, it is stated, the considerable reduction in servicing 
requirements that has been apparent in previous 
endurance trials of Bristol sleeve-valve engines, has 
again been evident, in spite of the fact that the flights 
have been made under very adverse weather conditions 
and that tests have intentionally subjected the engine 
to severe treatment. The Perseus XII engine is 
scheduled for the regular production equipment of 
several important new Service aircraft types, and we 
are informed that a civil-rated version will be available 
in the near future. 








THE TREND OF DESIGN OF 
ELECTRIC LOCOMOTIVES. 


A PAPER entitled “‘ The Trend of Design of Electric 
Locomotives,” which was read before the Institution 
of Electrical Engineers on Thursday, April 7, by 
Mr.C.E. Fairburn, was based on a survey of main-line 
locomotives put into service during the last decade. 


Technical information for this purpose was obtained 
from 10 railways in eight different countries and 





single control lever, regulate the proportion of hot air 


from 12 rw Pegg beng companies in five countries, 
supplemented by data 


rom the technical Press. This 


Fie. 2. Rear View. 


information was summarised in the paper in detailed 
tables covering respectively, direct-current, single-phase 
and converter -type locomotives; pressure on our 
space prevents us reproducing these. The search for 
tendencies, said the author, was difficult because out- 
look and methods varied not only from country to 
country, but from railway to railway in the same 
country. Both circumstances and personal preference 
seemed to play a part, and the same experience led 
to widely different conclusions. 

Taking 1925 as a starting-point, the outstanding 
feature of recent mechanical design has been the 
adoption of the individual axle instead of the side- 
rod drive. This is due to the facts that commutation 
in the smaller sizes of single-phase motors is now 
satisfactory and good gears can be obtained. To-day 
there are various types of individual axle drive which 
ean be used with equal facility on either alternating or 
direct-current locomotives, and no definite preference 
is being shown for any one type, even on locomotives 
having similar duty. There have been few innovations 
in the wheel arrangements. Where running speeds are 
not above 60 m.p.h. and the tractive effort required is 
not too great, the four- or six-axle double-bogie loco, 
motive with nose-suspended motors is still favoured. 
The size is limited by the maximum weight, which is 
fixed by the permissible axle load, and although there 
is some tendency towards higher s , the maximum 
still does not exceed 65 m.p.h. It would seem that 
this type is capable of considerable development when 
it is remembered that similar bogies are used on 
Diesel-electric locomotives at speeds up to 110 m.p.h, 
Larger locomotives, whether of the rigid-frame or of 
the articulated type, are usually fitted with frame. 
mounted motors, the general aim being to reduce the 
dead weight on the driving axles. The success of 
high-speed Diesel-electric locomotives in the United 
States is, however, making designers wonder whether 
the advantages of the frame-mounted motor have not 
been over-estimated in comparison with the much 
cheaper and simpler nose-suspended motor. 

The simplest individual axle drive is the “ gearless,” 
with the armature mounted on the axle and a bi- 
polar-field system mounted on the frame. The dis- 
advantages are the relatively large unsprung weight, 
the poor utilisation of the material, and the low centre 
of gravity. It seems improbable that any more units 





of this type will be built. Though the power : weight 
ratio of the nose-suspended motor is good, the unsprung 
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weight is high and the centre of gravity low. In other 
arrangements the whole of the motor weight is taken 
from the axle by mounting the motor on the main or 
bogie frame. The motor is generally above the axle, 
to which the torque is transmitted through a flexible 
member, some types of which depend on springs, 
while others are based on link systems. Of the link 
drives, the Buchli has been fitted to the largest number 
of locomotives. In this the motor is mounted with 
its shaft vertically above and parallel with the axle, 
and the drive is taken through a spring pinion, a gear 
wheel, and a link system mounted outside the driving 
wheels. It is more suitable for high-speed than for 
low-speed units, as the need for adequate clearance 
hetween the motor shaft and the driving wheel imposes 
« close relationship between armature speed and road 
speed. This limitation is usually reduced to a small 
extent by mounting the gear wheel eccentrically with 
regard to the driving wheels, and it can be overcome 
completely by mounting the link mechanism between 
the driving wheels. The spring drive used most in the 
last few years is the Westinghouse or Kleinow quill- 
and cup drive, and, like the Buchli, it is more suitable 
for -speed locomotives. A good example of this 
drive is provided by the Pennsylvanian locomotives, 
in which twin-type motors are used. The two pinions 
drive on to one gear wheel and thence by way of the 
quill and spring cups to one driving wheel. In other 
cases there is a drive on to both wheels of each axle. 
The Sécheron drive is a modification of the original 
Westinghouse drive in that instead of all the springs 
being either in compression or tension, half are 
compressed and the other half extended. It can be 
used with wheels of smaller diameter. In the Win- 
terthur universal drive there are two separate motors 
per driving axle; these are mounted with their arma- 
tures in lines parallel to and vertically above the axle. 
Each motor drives through a skew pinion on to one 
of two gear wheels, These are mounted on an inter- 
mediate shaft which also carries a central ight- 
tooth pinion driving a gearwheel mounted on a short 
sleeve concentric with the dri axle. The flexible 
coupling between this sleeve and the axle is formed 
by an intermediate floating member, which is attached 
to sliding blocks on the inside of the sleeve and on the 
axle. An arrangement due to Zweigbergk and the 
author employs vertical spindle motors and in its 
most recent form consists of a twin armature motor 
with separate gears for each armature, the transmission 
being through a spline shaft on to a bevelled pinion. 
This pinion meshes with a gearwheel, which is carried 
on a quill shaft, the latter being coupled to the driving 
wheels by helical springs, Vertical-spindle motors 
have also been used on the Austrian railways. 
the many other types of drive suggested and tested 
are the oy and spring design of Bianchi, used in Italy 
and the link drives evolved by Oerlikon, Skoda, Linke- 
Hoffmann, and others. In general, the aim of the 
designer has been to secure a fairly high centre of 
gravity with the lowest possible unsprung weight on 
the driving axles, but recently there has been a ten- 
dency to reduce the actual maximum axle load without 


necessarily keeping the unsprung weight low or main- | 


taining a high centre of gravity, There seems to be a 
growing opinion that a design can easily incorporate 
too many springs. 

The success of the individual axle drives depends, 
in some measure, on the development of gears small 
enough to fit into the spaces available and yet of 
sufficient durability to avoid high maintenance costs. 
In recent years there has been no appreciable increase 
in the horse-power handled per set of gears, though 
increased motor speeds and high train speeds have 
involved a corresponding increase in gear speed. 
Metallurgical improvements have been used to secure 
a longer life rather than to wcrease the tooth loading. 
Nose-suspended motors with a single gear drive are 
usually fitted with solid gears, but the new South 
African locomotives have cushion gears. Helical 
teeth are not widely used, the most common case 
being where twin gears are employed and where the 
axial thrusts cancel out, thus avoiding the need for 
special thrust bearings. 

Each individual railway and manufacturer has 
tended to develop a particular arrangement of carrying 
axles, so that it is difficult to establish comparisons 
between the various types in vse. Most railways, 
with the exception of those in Switzerland, have, 
however, built symmetrical units, In general, the 
choice between the single-axle truck and the two-axle 
bogie depends upon the total weight of the locomotive. 
Single-axle trucks of the class in which the driving 
axle adjacent to the truck axle is allowed to move 
under the control of the truck axle tend to depart from 
steam locomotive designs. Many of the Kraus- 
Helmholtz type are, however, in use in Germany, 
where a modification has been introduced to enable them 
to be used on locomotives with a quill drive. In this 
design, the driving axle associated with the carrying 
axle can only move at right angles to the locomotive 
frame, while in the designs used in Austria and Czecho- 


Among | 





slovakia, the carrying axle and driving axle are mounted 
on a common frame which rotates about a pivot. 
In a design introduced by a Swiss company, the pivot 
is placed outside the truck wheelbase behind the 
driving axle. In all these designs the movement of the 
truck is restrained by spring mechanisms or the action 
of rollers on inclined plates. These show a general 
tendency in favour of articulation on double bogie 
units, as the drawbar pull and buffing shocks are not 
then borne by the frame, and the riding qualities are 
improved. They have the disadvantages that the mini- 
mum radius of curvature through which the locomotive 
can run is restricted. So far as high-speed locomotives 
are concerned the rigid frame type with guiding wheels 
has been most widely used, but the demands for 
increased power have, in some instances, made it 
necessary to increase the number of axles which can be 
accommodated in a rigid frame and articulated units 
have been built. Recent tests on the Pennsylvania 
Railroad suggest that the articulated design should 
receive careful consideration even when a rigid frame 
unit could be used. 

Most railways have fitted air-operated brakes to 
electric locomotives, irrespective of whether the train 
brakes are air or vacuum operated. The reciprocating 
compressor is standard almost everywhere, but ex- 
hausters are generally of the rotary type. There is 
no accepted practice in regard to the number of wheels 
braked. The brake-shoe pressures generally lie be- 
tween 75 per cent. and 100 per cent. of the adhesive 
weight on the axles, but in view of the maximum brake 
yee up to 300 per cent. now being employed on 

igh-speed Diesel trains in America, these figures could 
in many cases be increased with advantage. Clasp 
brakes are fitted to all the wheels on the latest German 
express locomotives, those on the driving wheels being 
operated by eight cylinders coupled in four pairs, while 
each truck carries two coupled cylinders. The air 
pressure in these cylinders is controlled by a centrifugal 
overnor, which, in conjunction with a regulator valve, 
imits the pressure to 50 lb. per square inch at speeds 
below 34 m.p.h., while above that speed it can rise to 
118 Ib. per square inch. On the leading truck only one 
of the two air cylinders is used, and air at the reduced 
pressure only is admitted at all speeds, giving a maxi- 
mum braking pressure of 41 per cent. On the trailing 
truck both cylinders are used. The driving wheel 
pressures are 72 per cent. and 180 per cent., and the 
trailing truck pressures 63 per cent. and 153 per cent. 
at low and high speeds, respectively, giving total 
braking values of 66 per cent. and 158 per cent. In 
European practice, tyred wheels are used, but in 
North America, where axle loads and tractive efforts 
per wheel are high, there is a tendency to employ solid 
wheels wherever possible. About half the locomotives 
designed during recent years have roller bearings on 
the motor armatures, but in only a few instances are 
they fitted to axle boxes. The only explanation for 
this slow adoption is that the advantages in reduced 
maintenance and in lower fractional losses are insuffi- 
cient to justify the increased first cost. 

Except in America, the built-up plate type of main 
frame and bogie frame is practically universal. Welding 
is tending to replace riveting, and much of the 
shaping of the components is done by gas cutting. 
The result is a stronger unit for lighter weight. In 
America, the cast-steel frame predominates. It is 
strong, but has the disadvantage of being heavy. 
Welding has also been applied with success to the 
construction of locomotive bodies, which are now 
almost universally of steel. On the Pennsylvania 
Class P5A locomotives, aluminium panelling is used. 
Welding gives a lighter body of better appearance, due 
to the elimination of rivet heads, and the mounting of 
components inside the body is facilitated by the use of 
welded racks and brackets. Body shapes have not 
reached a marked degree of standardisation, but for 
high-speed working there is a tendency to use the box 
cab with projecting sloping ends. This provides 
protection for the driver and facilitates streamlining, 
but the accommodation for the electrical equipment is 
reduced and the cost is higher. Speed indicators are 
fitted on electric locomotives almost as standard 
practice. This is not merely desirable, but necessary, 
as it enables speed reductions to be enforced within 


| narrow limits and the average running speed to be 








safely improved. 

The arrangement of the electric equipment is deter- 
mined to some extent by the type of drive which fixes 
the positions of the motors. The nose-suspended 
motor leaves the whole deck free of apparatus, while 
frame-mounted motors project above the deck and 
restrict the space available. In all cases it is desirable 
to dispose the gear so that the centre of gravity is 
maintained over the centre of the track. A single 
side passage, two side passages and a central passage 
are all used with nose-suspended motors. With the 
central passage, the balance of the locomotive is good 
and the front of the apparatus can be easily inspected. 
It is, however, difficult to inspect the back unless the 
outside of the locomotive is fitted with removable 
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panels, and this is not altogether desirable. The 
single side passage gives better accessibility, though 
the weight distribution is poor. The double side 
passage gives good balance and accessibility, but 
cramps the apparatus. The present tendency is to 
use the whole space between the bulkheads for appara- 
tus leaving space between the components, but not 
necessarily a straight gangway, for the men to pass 
through. The same general tendencies are noticeable 
with frame-mounted motors so far as these project 
above deck level. Where the cabs are set back and 
the body has sloping ends, the space in these is used to 
house equipment. 

During the period under review the weight per 
horse-power of single-phase motors has been reduced 
and the commutation has been improved. This has 
extended the interval between commutator turnings. 
This change has been achieved by improvement in 
design and in materials, particularly of the brushes. 
The direct-current motor has not undergone so marked 
a change, except that the weight per horse-power of the 
smaller train and trolley-’bus motors has been reduce«! 
to less than half since 1925. On both alternating- 
current and direct-current locomotives the totally- 
enclosed motor has disappeared, and almost without 
exception a separately-driven blower is used either 
alone or in conjunction with an internal fan. Class B 
insulation is general, so 2 apap Airy 00h 
ts) ing tem tures are ible. It is stated that 
an poe Jeaign and otastol, no deterioration 
occurs at 200 deg. C. 

Of the various main control systems which have been 
used on direct-current locomotives, the electro- 

neumatic type has achieved the greatest success, and 
foe become the standard equipment on new loco- 
motives on the great majority of railways. Unit 
contactors are generally fitted in all itions where 
circuits have to be made or broken under load, but the 
field reversing contactors, which operate only when 
the main circuits are broken, are often coupled in sets 
each controlling one motor and operated by a single 
pair of ai~ cylinders. pneumatic camshaft as an 
alternative to unit construction has been used on a 
number of locomotives, but the motor-driven camshaft 
and magnetic unit contactor appear to have lost favour 
and have been little employed in recent practice. In 
the control of auxiliary circuits there is a less decided 
preference for pneumatic gear, and magnetic contactors 
are often adopted. For protection against overloads 
and to deal with fault conditions, it is normal practice 
to use live switches operating in conjunction with 
relays. In some instances, circuit-breakers either of 
the high-speed or low-speed type have been fitted in 
addition. There is some difference of opinion as to the 
advisability of using high-speed breakers, as it has 
been suspected that the rapid interruption of fault 
currents is liable to set up dangerous surges on the 
line, and thus cause a fault on one locomotive to affect 
others. The more common arrangement now is to 
rely on locomotive line switches in conjunction with 
high-speed feeder breakers in the sub-stations. In a 
very recent design of locomotive, a current limiter, as 
distinct from a circuit breaker, has been fitted. This 
consists of a resistance inserted in the circuit as the 
current rises, the circuit being then opened by line 
switches. The limiter is rapid in action, so that the 
fault current is prevented from rising to a high value. 

The speed control of single-phase locomotives with 
commutator motors is always effected by varying the 
applied voltage by means of tappings on the main 
step-down transformer. Except in one case these 
tappings are always on the secondary. The tap- 
changing mechanism is either of the sliding contact or 
contactor type, though the latter is becoming more 
usual. Electro-pneumatic operation is widely em- 
ployed, though magnetic and camshaft contactors are 
each standard on an important railway. The number 
of running positions is double that of the tapping 
positions owing to the use of preventive chokes, while 
further intermediate positions are sometimes provided 
on the more powerful locomotives. The device most 
usually employed for this purpose is the “ buck and 
boost ” transformer, which multiplies the number of 
running positions by three. To obviate the high main- 
tenance cost of the contacts due to the heavy current, 
a special system has been installed on trial units in 
Switzerland and Germany. In this the main trans- 
former consists of two separate single-phase trans- 
formers wound on two links of a three-core limb. One 
is a tapped auto-transformer connected to the contact 
line, and the other is a fixed ratio step-down transformer 
with the primary wound for the line voltage. The 
step-down transformer is fed from the auto-transformer 
through the tap changes, and its secondary is con- 
nected to the traction motors. The tappings on the 
auto-transformer cover a voltage range from low value 
to full-line voltage, and it is thus possible to change 
the output of the step-down transformer over @ corre- 
sp nding range. As the tap changer is on the high 
tension side of the step-down transformer it has only 
to deal with low currents, and is of light construction. 
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THE BELLMAN TRANSPORTABLE AEROPLANE HANGAR. 


CONSTRUCTED BY MESSRS. HEAD, WRIGHTSON AND COMPANY, LIMITED, 
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This makes it possible to have a relatively large number 
of tappings, so ing any supplementary control 


gear unnecessary. 
_ Oil-cooled transformers have been used almost exclus- 
ively in Europe of recent years, generally forced. cooled, 
= al pin the air-blast type has predominated. 
nerally pubis , changes in electric equipment has 
consisted of detailed improvements, and little basically 
hew apparatus has appeared. The exceptions to this 
are the Hungarian State Railways and the German 
State Railways, where equipment using single-phase 


current at 50 cycles, thus enabling energy to be drawn 
from an industrial distributing system, has been 
introduced. On the Hungarian Railways, a scheme 
due to Kando* is ok tie this a phase convertor is 
supplied with single-phase current from the line, and 
in turn gives a three-, four- or six-phase supply to an 
induction-type motor. In Germany, four locomotives 
of similar mechanical construction have been built, 
two of which are equipped with mercury rectifiers from 








* See ENGINEERING, yol. cxxxv, page 58 et seg. (1933). 
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, (625.6) 
which four standard series motors are supplied, while 
the other two use motors designed to operate on a 50- 
cycle supply. On one rectif er locomotive starting 
and speed control are effected by varying the rectifier- 
output voltage by a tap-changing switch on the high- 
tension side of the transformer, while on the other they 
are effected by grid control supplemented by series- 
parallel and field-weakening switching in the motor 
circuits. On the third locomotive there are two 50- 
cycle series-wound commutating motors per axle, eight 
in all, and the control gear is similar to that standardised 
on the 16j-cycle lines of the German railways. The 
motors, which operate at a low voltage per commutator 
segment, are connected permanently in pairs, and each 
have 14 brush holders carrying four brushes. The 
fourth locomotive is fitted with a phase converter and 
a three-phase induction motor per axle, again eight 
machines in all. The phase converters have wound 
rotors and stators between which there is a free inter- 
mediate rotor excited with direct current. This pro- 
vides the rotating field necessary for phase conversion. 
During starting, and when running at reduced speed, 
the phase converters act as motors, There are three 
machine arrangements. In the first, the converters 
and motors are in cascade, thus comprising eight 
driving motors. In the second, the converters act 
alone as motors, and in the third the motors are fed 
from the stators of the converters, which then develop 
no driving torque. Intermediate speeds are obtained 
by electrolytic rotor resistances, and regenerative 
braking takes place automatically in all the i 
ments if the speed rises above synchronism. T 
experiments clearly show the interest which is being 
taken in the use for traction of the standard frequency 
of a country. 








THE BELLMAN TRANSPORTABLE 
AEROPLANE HANGAR. 


THE provision of suitable hangars forms an important 
element in the development of both civil and Service 
aviation. In many parts of the world, the facilities for 
the construction and erection of such hangars are of a 
very primitive nature, and in such cases, it is desirable 
to utilise a design which is made up of readily-trans- 
portable units, which does not require elaborate 
foundations, and which can be erected by ‘unskilled 
labour with simple tackle, To meet these requirements, 
the commercial rights of the Bellman hangar have been 
acquired by Messrs. Head, Wrightson and Company, 
Limited, Teesdale Iron Works, Thornaby-on-Tees. 
One of the great advantages of this hangar is that it 
is equally suitable as a transportable or permanent 
unit, and it is interesting to note that in face of compe- 
tition, the Bellman hangar has been adopted by the 
Air Ministry as their standard type. The hangar is 
built up on the unit system, the units being composed 
of standard rolled-steel sections, and being of such a 
size as to be easily transportable. No foundations or 
guys of any description are needed, nor is any timber 
used in the construction. The hangar can be rapidly 
erected, and is extremely light, being only about one- 
fifth to one-tenth of the weight of those of normal ; 
so that, if necessary, it can be easily and qui 
moved from one site to another. Before adoption, 
the hangar was thoroughly tested by the Air Ministry, 
and was proved satisfactorily to meet all requirements. 
It was recently put to an exceptionally severe test in 
the North of England, where an example withstood 
the severest winds and blizzards which had been 
experienced in the neighbourhood for the past sixty- 





seven years. 
The hangars can be made to any size up to 95 ft. 
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span by 25 ft. high, and up to any length, the various 
sizes being all construc from the same units. A 
typical example is illustrated in Figs. 1 to 12 on page 
504 and 515, the hangar shown being one erected at the 
Thornaby-on-Tees aerodrome. It is made up of four- 
teen bays spaced at 12 ft. 6 in., giving a total length 
of 175 ft. The span is 96 ft. over the arches, the height 
of the walls is 27 ft. 4} in., and the height to the top of 
the ridge is 34 ft. 3 in. As shown in Fig. 5, each of 
the 15 transverse frames is made up of standard 
unite, the 16 units shown in detail in Figs. 2 and 3 
being used for both the columns and the roof, and 
being united at the corners by two units of the type 
shown in detail in Fig. 4. The frames themselves 
are united by a series of longitudinal rolled-steel 
sections, as shown in Figs. 7 and 8, with about 4 ft. 
spacing on both the sides and the roof; the ends of the 
hangar are closed by canvas curtains laced to vertical 
rods, as shown in Fig. 9, these rods hooking on to an 
overhead track, as shown in Figs.5 and 12. These rods 
run on a guide at the bottom. Both the side and roof 
mem bers are provided with diagonal bracing throughout, 
as shown in Figs. 10 and 11. 

The necessary plant has been laid down in Messrs. 
Head, Wrightson’s works for the rapid production of 
the standard units. As shown in Figs. 2 to 4, these 
units are made up from Tee and channel sections, the 
corners being strengthened by gusset plates and the 
joints throughout being welded. Each unit is joined to 
those adjacent by turned bolts, and the longitudinals 
are similarly bolted to the outside member. The Tee- 
members forming the outside of the frame are made 
up of two angles welded together throughout their 
length. The sides and roof are covered with No. 24 
S.W.G. eorrugated sheeting, held in place by hook 
bolts, and lined with oiled cotton fabric, while the end 
curtains are made from 18-0z. cotton canvas, made in 
4-fb. 1-in. strips, six strips being sewn together to 
make a quarter curtain. Every part of the hangar is 
easily transportable, and is of such a size and weight 
that it can be loaded into railway trucks or motor 
vehicles, aeroplanes, pack mules, &c., without any 
special lifting tackle or loading facilities. 

The steelwork for the hangar was delivered on the 
site in units, and the time taken for the complete 
erection, including levelling the ground for bases and 
bottom door tracks, erection of steelworks, sheeting, 
oiled canvas and doors, was 500 man-hours. The 
erecting gear employed for the Thornaby hangar con- 
sisted of two light jib derricks made of poles, as shown 
in Figs. | and 6, the jibs being long enough to 
erect the vertical or side members of the trusses. 
The vertical portions of the derricks were used to 
lift the roof spans after they had been assembled on 
the ground. It was found much quicker to assemble 
the side members and roof spans on the ground and 
then lift them into place, rather than to erect by 
units. For hoisting the side members and roof spana, 
two portable petrol winches were employed, each 
capable of lifting 5 owt. direct pull on the barrel. In 
the most recent examples, this operation has been 
performed entirely by hand. The average number of 
men employed was twelve, including the foreman. It 
may be mentioned in conclusion that although the 
type of construction employed has been referred to 
specifically in connection with hangars, it is equally 
suitable for any store or workshop where a light, 
quickly and easily erected, and economical building is 
required. If paar Bow to the canvas doors of the type 
described, steel doors can be fitted, these doors being 
of similar construction to the rest of the structure. 








CUTTING TOOLS RESEARCH : 
CARBIDE TOOLS.* 


(Concluded from page 432.) 


No records have been found of tests to determine 
the performance of cemented-carbide tools when 
operating with and without a cutting fluid. That there 
is no need to use cutting compounds with carbide tools 
is the opinion of Field, who states (1935-36) that 95 per 
cent. of the users of carbide tools in this country are 
using no compounds for steel cutting. Against this, 
Judkins and Uecker (1933) hold that the selection of a 
suitable cutting fluid is often the deciding factor in the 
suocess or failure of a metal-cutting operation. Recently 
Boston, Gilbert and Krauss (1936) carried out inter- 
esting tests in the United States to determine the 
influence of cutting fluids on cutting speed and tool 
life when using a high-speed steel tool on 8.A.E. steel. 
They found maximum benefit with a cutting fluid 


com of 0-153 per cent. by weight of colloidal 
ore ite in a mineral oil and reported that for a given 
tool life this solution allowed an average increase of 


20 per cent. in the cutting speed ; alternatively, for a 











* Report of the Sub-Committee on Carbide Tools 








given cutting speed, the tool life increased from 400 per 
cent. to 600 per cent. In the Manchester experiments 
with high-speed steel tools on steel it was found that a 
cooling medium (soap and water) permitted an increase 
of about 12 per cent. in the s for a given tool life 
or an increase of about 150 per cent, in the tool life 
for a given speed. It is reasonable to suppose from 


the above that the life of cemented-carbide cutting | 
tools may be extended considerably by the use of a 


suitable cutting fluid, but the nuisance created by its 
use may more than offset the advantage gained. 
Greatly increased machining _ een have been 
accompanied by high rate of chip formation and the 
control of the shavings is a serious problem. With 
such metals as brass or cast iron, strong sheet-metal 
chip guards are sufficient, but when long unruly 
cuttings, such as steel turnings, are coming off the 
work at a high speed, they may be a source of great 
danger. A step may be ground in the top of the tool, 
the side rake extending for only a short distance 
behind the cutting edge and leaving a portion of the 





tip as a shoulder parallel to this edge. The object is | 
to form a barrier which will : 

cause the shaving as it flows Fig.3. 
across the tool face to form into 
close coils and break. Although 
a tool ground in this way may 
give good results with a given 
material, cut, &c., it may not 
do so when. one or other of 
these variables is changed. A 
second method which is capable 
of adjustment is to use a separate 
deflector which may be clamped 
down along the top of the tool (see Fig. 3). The 
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deflector may be made of carbon steel faced with | 


stellite. The front face of the deflector is set at a 
steep angle and the arrangement has the advantage 
that the deflector can easily be adjusted in relation to 
the cutting edge of the tool. Good results have been 
claimed for this device, although chip guards may be 
necessary as well. The chip breaker developed by 
Messrs. J. Lang and Sons is shown in Fig. 4. This 
consists of a piece of high-speed steel held to the tool 
by a screw. The distance between the cttting edge 
and the chip breaker can be adjusted to suit the quality 
of the steel being eut, this distance being smaller for 
soft than for hard steels. 

While the preliminary tip tests previously men- 
tioned may be of assistance in forming an estimate of 
the characteristics of a carbide, there appears to be no 
satisfactory method of determining its cutting capa- 
bilities other than by an actual cutting test. Further- 
more, a given carbide tool is not uniformly good on all 
materials, so that the cutting tests themselves, which 
can usually be carried out on only a few materials, do 
not give complete data, although they will yield valu- 
able information. No published records have been 
found of experimental work in this country to deter- 
mine the relation between tool life and cutting speeds, 
feeds, or cuts using carbide tools. But some work has 
been done in the United States and mention should 
be made of tests by T. G. Digges, reported to the 
American Society of Mechanical Engineers about six 
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the carbide tool and the time required to restore the 
cutting edge when badly worn or grooved have led to 
the practice of withdrawing it for redressing long before 
the cutting edge is destroyed. It would, therefore, 
seem that some other means of determining the end of 
the tool life should be adopted, in which case a different 
cutting speed-tool life equation may be found. 

There is little doubt that the shape of the tool and 
material of which it is made have a pronounced effect 
on the cutting speed-tool life relationship, and in this 
connection, Boston, Gilbert, and Kraus in their report 
on the performance of high-speed steel tools have drawn 
the following conclusions :— 

(1) A change in tool shape, by altering the nose radius, 
side cutting angle, side- or back-rake angles, will change 
both the slope of the cutting speed-tool life curve and 
its vertical position on the scale. 

(2) The cutting speed-tool life curve may be changed 
in slope or in elevation on the scale by substituting one 
brand of high-speed steel for another, other conditions 
remaining the same. The order of performance will 


change as cutting conditions are changed, so that one 


Fig.4. CHIP BREAKER 
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Fig. 5. SINGLE-POINT TOOL(A.S.M.E. TESTS) 
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tool 1 be inferior on one job, but superior on another. 

(3) The analysis of the material cut influences the 
nature of the cutting speed-tool life curve. Different 
structures produced by heat treatment also cause 
similar changes. 





| | 
| } 
Depth of | 


Feed. 


| 
Cutting | 








Hardness : ean iain | | Cutting 
Material No. | —. | Foches per | poet per | Duration. Tool. Remarks. 
n hes Revolut on. A 
| inute 
| t s t : i oS ee | _ 

34 per cent. nickel-chrom- - 0-082 o-013 | 277 5 days Cutanit Tool in apes condition 

ium steel. ' ' (2 regrinds). 
Cast-iron | 0-119 0-02 119 4hours | | Tool satisfactory, 

| | planing. 
Cast-iron eccentrics 0-237 0-035 lat | 1 hour | Tool satisfactory 
Cast-iron (planing) — 0-25 ' 0-062 | 380 — | so Daily practice. 
Bronze (planing and boring) . 0-1 0-031 380 — - | je 
Cast-iron Intermittent 0-187 0-016 200 1 week Wimet | Satisfactory. 
cut | } 
99 - 0-187 | 0-011 } 200 1 week » 

Chilled cast-iron .. = _ | — } — |} 10-20 — a at 
Cast steel wheel centres 0-125 0-016 450 — Cutanit | Daily practice. 
Cast-iron (planing) | 0-3 0-062 220 — * | ” al 
Steel gearwheels | 0-055 0-005 440 8 hours | Tool in good condition. 
Welded boiler drum 0-129 0-015 117 4} hours Tool slightly snipped. 
No. 4 carbon steel .. 0-125 0-003 335 22 hours Tool dull 
Annealed nickel-chromium 0-1875 0-003 428 12 hours ™ 

steel } 
18 per cent, tungsten high- 0-25 0-011 136 44 days Tool in good condition. 


speed steel hob 


years ago* in which the tool shown in Fig. 5 was used. 
An account of somewhat similar experimental work has 
been given by Judkins and Uecker (1933) of the Firth- 
Sterling Steel Company, who are the manufacturers 
“ Firthite ” carbide tools. In these tests, cutting has 
continued to the breakdown of the cutting edge as is 
usual in trials with high-speed steel tools, and it may be 
due to this that the - ay relationships are so 
similar for both kinds of tools. But the costliness of 


~® Trans. A.S.M.E., 1930, vol. lii, Part 2, M.S.P._52-13, 





presented to The Institution of Mechanical Engineers, | page 155 


on Friday, April 8, 1938. Abridged. 


t American Machinist, vol. ixxvii, pages 325, 364. 


‘ 
' 


(4) For a given size and shape of cut, using a single 
tool material and test log, each cutting fluid produces 
a characteristic equation representing the relation 


of | between cutting speed and tool life. The exponent 


as well as the constant of the equation may be varied. 
(5) Fer a given area of cut, other factors remaining 
constant, the results obtained with a shallow cut 
differ from those of the deep thin cut. 
(6) The use of oils on the shallow thick cut caused 
the log log curves to bécome steeper, but when used on 
the deep thin cut the curves became more horizontal, 





indicating opposite tendencies. 
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(7) In all tests reported, the same exponent in the 
cutting speed-tool life equation is obtained when 
cutting dry and with aqueous solutions and emulsions, 
but characteristic values of the constant are obtained. 

(8) Maximum benefits in cutting speed or tool life 
are obtained with a cutting fluid of 0-153 per cent. 
by weight. of colloidal graphite in mineral oil. For a 


TABLE VII.—Some PEerRFrorMANCE Data. 


and a depth of cut depending on the capacity of the 
machine. On mild steel a good carbide tool can 
operate at a speed of from 600 ft. to 1,000 ft. per 
minute when taking a cut # in. deep with ;4, in. feed, 
and from 300 ft. to 400 ft. per minute when taking 
a cut } in. deep with ,4-in. feed. One prominent 
maker asserts that the best results can be obtained 



























































| | 
Cc Pio Feed. 
Work Depth of Duration Tool Make 
Material. | Speed. | Speed ad eat. | — ts. | “ae and 
| R.p.m. min. | Inches. | Revolution. Minutes. Top Rake. 
| ! 
ey —deah—to~d ath ——- : = — 
(} 0 (Sy 4 //Bdgerdun Ardoloy. 
Chromium-molybdenum steel hexa- a1 | 175 0-313 | 0-0045 <| 4 } : ry 
gonal bar | ) 35 sa 
| 31. | Edge dull | Ardoloy. 
Chromium-molybdenum steel hexa- | 441 161 0-320 «| 0-0045 4 87 - | ‘oe. 
gona] bar } 1 44 | ” € 
| 72 | Edge dull 196. 
40 Tons per square inch 5 per cent. 1,350 178 0-057 «| «(0-0035 ¢ | br pe tg 
nickel-stee] round bar | | ao | sa | Sdeg. 
40 Tons per square inch 5 per cent.| 1,350 178 0-057 60-0035 =| 9 | Edge dulled | Ardoloy 8. 
nickel-stee] round bar | | | | | Top rake, 
| | 8 deg. 
} € i pitt y, 
40 Tons per square inch 5 per cent. 1,350 | 178 0-057 0-0035 J = | ial | aan G 
nickel-steel round bar | i 6 ome | Ardoloy 8 
40 Tons per square inch 5 per cent. 1,350 | 182 0-057 0-0035 2 ‘ a a. 3 8 
nickel } (| | 8 deg.” 
i ! } | 
TABLE VIII. Cast Iron CYLINDER QUALITY. 
] 
7 Cutting | Feed. 
Ref. hine Work Size, | Speed, Speed. Dest of Inches 3 
. Mac bol J Inches } Remarks. 
No. Diameter ~~ Feet per i. oe 
| | 1 Minute. Revolution, 
| 
+t 3 | 
1 | Herbert No. 9 | 5 257 340 | 0-020 0-006 
2 [Pth aKr @ 103 163 440 0-015 0-010 
3 | Ward 10-in. 15 75 | 205 | 0-125 0-008 
+ | &ft. Richards — _ | 130 7 0-027 
boring mill 
5 | Ward 10-in. 52 293 | 440 0-125 0-0065 
6 | Herbert No, 20 16 74 } 310 | Variable 0-020 
| | “* } 
7 | Ward 10-in. 6 230 360 0-0085 
8 | uu | 64 195 310 0-012 Roughing cut. Ardoloy Mo. 
| | 2 tool. Actual cutting: one 
| hour between grinds. 
9 6 195 | 300 0-005 0-012 Tiptshing eut. Actual cutting : 
| 2 hours between grinds. 
i { | 
TABLE IX.—Mepium CarRBon STEEL, 30 To 40 Tons per Sq. IncH. 
ET ee alee Clee ta , ae } oS ie 
Ref. | Work Si speed, | “Speed” | Depth of! Tiche 
ef. ‘hi ork Size. peed, Speed. | . nches ‘ in 
No. Machine ] Inches. r.p.m. Feet per Phe ‘ per Remarks. 
| Minute. nenes. | Revolution. 
| 
ST PEEPS SST GSES 1 a ee Me Sn ENE — 
10 Ward 3A .| 1-3 (hexagonal) | 1,225 440 | 0-312) | 0-0045 | 
11 a ng } (diameter 1,366 270 «=| 0-062 | 0-0045 
12 | Ward 10-in. ..| 12 to 93 290 0-375 | 0-006 
13. | Ward 16-in. ..| 254 49 330 0-625 0-032 | 
14 | “s ..| 254 91 610 | 0-625 0-010 — | 
15 Ward 10-in. ..; 4} 300 330 |} 0-25 | 0 -0075 
16 | # -*} 12 300 900 «6©| «(0-125 0-005 | 
17 | Ward 161i. ..| 28 91 670 | 0-031 } 0-015 | Cutanit tool. Intermittent cutting. 
18 - .-| 22% 91 540 0-062 | 0-013 
19 | Ward 10-im | 4 (bore) ”” 300 313 | 0-030 0 -0095 | Cutanit tool, 4 in, by 4 in. Roughing 
| | | cut ; . Tool edge dull after 30 
| | minutes’ actual cutting. 
20 4 (bore) 470 491 | 0-005 | 0-004 | Cutanit tool, } in. by } in. Finishing 





TABLE X.—Curomium-MoLtyBDENUM STEEL, 





SQuARE Inc H. 
’ a Te TUT T gD Mees peasy aod bite Ths Wy 

Work | | Cutting | Depth a | "swe 
Ref. | . Size. Speed, Speed. | of nches 
No. | Machine | Inches rpm. | Feetper| cut. | per | Remarks. 

Diameter. minute, | Inches. Revolution. | 

' 
te a «ee. ae coo ee ee | partis \ idw using onidjull_ous to gayle 

21 Ward 8B | 3} 125 106 | 0-25 | 0-008 Cutanit tool, 1 in. x 1 in. * Cool- 

| } edge ” cutting compound. Tool dull 

| | } after 7} hours’ actual cutting. 
22 23 } 172 | 112 0-125 0-015 Ardoloy , lin. x? in. * Cool- 

' edge” cutting compound. Tool dull 

| after 2 hours’ actual] cutting. 
23* | Ward 16-in. 7 117 212 0-875 | 0-013 Ardoloy tool. Tool life about 30 minutes. 
Other Alloy Steels. 
24 | Ward No. 16 20 146 «(| 764 0-027 j 
25 | h: 19 225 1,120 i | 0-027, f| 3 Per cent. nickel steel 
26 Ward 2A .. 14 735 216 0°062 | 0-007 Stainless steel. 
| 








Uctmmate TENSILE StrENGTH Not Less THan 55 Tons PER 


| cut; dry. Tool edge dull after 45 
| minutes’ actual cutting. 
' 














* This work was also turned with a high-speed stee] tool. At 


given tool life, an increase in cutting speed under 
these conditions averaged 20 per cent. For a given 
cutting speed the tool life increased 400 per cent. to 
600 per cent. 

The economical cutting speed varies with the type 
and condition of the machine, the grade of cemented 
carbide, and the material machined. Assuming the 
machine to be in first-class condition, ordinary cast- 
iron can be rough-machined at a speed of about 
250 ft. per minute with a feed of 4 in. per revolution 





48 r.p.m., 40 cuts per inch, the tool life was about 5 minutes, 


by using the tools on machines which will provide 
cutting s s of 1,000 ft. per minute for cast-iron and 
steel and up to 2,000 ft. per minute, or even more, 
for non-ferrous metals and free-cutting materials. 
The cutting s and feed may be regulated by 
the quality of finish desired. The time to finish a 
manganese steel blank with Cutanit was 20 seconds 
at a speed of 794 ft. per minute, while finishing by 


scratches in the ground surface were 0 -0004 in. deep. 
More specific information which has been furnished 
by makers and users, together with some performance 
data, are given in Tables VI and VII. 

The data given in Tables VIII, [IX and X represent 
typical examples of the performance of carbide tools 
in day-to-day workshop use by a leading Manchester 
firm. It will be seen that these show a good deal of 
variety as between one another; this is due not so 
much to limitation of the tools as to the speeds available 
on the machines, the skill of the turner, and the fact 
that at certain speeds vibrations are sometimes experi- 
enced. The life of the tool under these operating 
conditions was — to several hours’ actual cutting, 
although this, of course, would not be continuous 
cutting. The tool is not run to destruction, but to a 
point of dullness from which it can be easily refreshed 
by a few minutes on special grinding wheels. In some 
cases, however, the length of time the tool has actually 
been cutting between grinds is given. Generally no 
cutting compound is used when operating on cast-iron, 
but there appears to be no such rule when steel is 
machined, both dry and wet cutting being employed. 

There is a reluctance on the part of makers of 
cemented-carbide tools to supply information other 
than that given in their catalogues. Some users, 
while adopting tungsten-carbide tools for machining 
cast-iron and malleable iron, have had no success with 
such tools on steel. Professor Boston maintains that 
tungsten carbide has not proved itself superior to 
high-speed steel when cutting medium or soft steel with 
a hardness number below 220 Brinell. A claim is 
advanced that certain carbide tools consume less power 
than others when operating under identical conditions. 

So far as turning is concerned, failure of cemented- 
carbide tips may be brought about by the stalling of 
the machine, loose machine slides, play in the bearings, 
torsional oscillation of the spindle or work, incorrect 
speeds, hard spots in the material being cut, and 
failure to maintain a keen cutting edge, or to prevent 
the cut material from building up a false cutting edge 
and thereby accelerating grooving on the top face 
and causing an early breakdown of the tip. Apart 
from the ill effects resulting from bad grinding, there 
is the possibility of injury to the tip by careless brazing, 
which may result in the production of minute cracks, 
only detectable by microscopic examination, and 
cracks produced by local heating and cooling due to an 
intermittent supply of cooling medium. 

So far as the total or entire life of the tip is con- 
cerned, one practitioner engaged in locomotive work 
states that provided no accidental chipping or breakage 
occurs, # well-tended tip should last for twelve months 
on ordinary work. With regard to the life between 
grindings, one user advances the opinion that this 
should be three times, while Becker gives the normal life 
at three to eight times that of high-speed steel. In 
another case the practice is to withdraw the carbide 
tools for regrinding at the end of each shift with the 
exception of specially set-up groups of tools as in the 
case of turret or automatic lathes. Apart from the 
cost of setting up a gang of tools there is the problem 
of the maintenance of dimensions within limits ; | in 
the case, say, of parting locomotive piston rings from 
a barrel casting, or machining the ring grooves in the 
piston head, it is found most economical, by one user, 
to adopt a speed of 120 ft. per minute with a feed of 
about , in. per revolution, in order that the tools 
may retain their width and have a life of from 16 
to 24 working hours. 

There appears to have been no study of the most 
cccemuiial life of cemented-carbide tools, that is, a 
study of the cost of the use of these tools in relation 
to the saving in the cost of machining, as compared 
with high-speed steel tools under various conditions. 
A member of the committee has put this in another 
way. He states that “ the committee should find out 
the performance of carbide tools when cutting standard 
and commonly used materials in such a way that, on 
ren — of a standard tool life, a series of curves 

roduced for various depths of cut; these 
ym should have feeds as abscisse, and cutting 
speeds as ordinates.” ‘‘ When a series of curves is 
available it would be possible to calculate the perform- 
ance of a carbide tool, which, when taken in relation 
to the cost of the tool, would show, quite definitely, 
what saving is to be obtained by the use of carbide 
tools.” This would mean ‘the establishment of a 
cutting speed-tool life relation. 

The Manchester committee, in their investigations 
with high-speed steel tools in 1903, adopted as the 
measure of the tool life the time ired to break 
down the cutting edge. This standard was employed 
by many other experimenters. When operating with 
carbon steel tools, Ripper and Burley* sought to 
determine the life by observing the bluntness of the 
cutting edgé when taking ordinary roughing cuts. 
This was done by means of a micrometer microscope, 
but necessitated the frequent withdrawal of the tool 








grinding took 2 minutes. The depth of the scratches 
in the tool finished blank was 0-00019 in., while the 





* Proceedings, I.Mech.E., 1913, page 1067. 
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for inspection. The withdrawal and re-entry of the 
tool would intensify the blunting effect, and the method 
of measuring the bluntness was not altogether ideal. 
E. G. Herbert, in 1910, introduced a tool steel-testing 
machine in which the vice carrying the tool was mounted 
on knife-edges in such a way that the angle of tilt of 
the vice was proportional to the tool wear. The cut 
was taken on a hard steel tube at a very fine feed, and 
the length of tube cut away corresponding to @ ;;};,-in. 
wear of the tool was taken as a m of indicating 
life. 

Smith and Hey,* when operating on steel with 
high-speed steel tools and using fine feeds (0-0013 in. 
to 0-037 in. per revolution), adopted an increase of 
10 per cent. in the initial vertical force on the tool as 
the limit of its life. This was stated to correspond to 
0-0015 in. wear of the cutting edge and to bear a 
distinct relation to the breakdown point of the tool, 
and was the stage at which a machinist would seek to 
regrind it. French and Diggest criticised the selection 
of the vertical force on the tool as a measure of tool 
life, as it completely ignored the axiom laid down by 
Taylor that “ no law can be established or formulated 
for cutting steel which expresses the relation between 
cutting speed and the pressure on the tool.” In their 
tests they used a — holder designed to carry two 
tools which could be clamped in the tool rest. The 
tools were mounted abreast about } in. apart and 
with their cutting edges exactly in line. The device 
was stated to depend upon the fact that the “ trailer” 
or following tool would not cut so long as the “ leader "’ 
or cutting tool showed no wear. The life of the leading 
tool terminated as soon as the trailing tool began to 
cut. It was found that this occurred when the wear 
of the leader was between 0-001 in. and 0-002 in. 
Among the advantages of this arrangement is the 
rigid support of the tool, and, by throwing the cutting 

ints out of line, a greater or less amount of wear can 

obtained to determine the life of the leading tool. 

Professor Schlesingert, using a dynamometer on the 
lines designed by Nicolson, found, with comparatively 
heavy cuts, that at a certain stage in the cutting pro- 
cess the vertical force suddenly increased considerably 
and he took this as marking the end of the tool life. 
Although in many of the tests referred to, cutting was 
continued until the cutting edge was destroyed, the 
opinion now prevailing is that in the case of carbide 
tools a standard method of determining the end of the 
life of the tool before the eutting edge suffers appre- 
ciable damage should be adopted. The need for 
standardisation applies also to the method of measuring 
cutting speeds. Some experimenters have calculated 
this from the diameter at the bottom of the cut, some 
on the outer diameter, as appears to be the accepted 
practice in the United States, and some from the mean 
diameter as in the case of the Manchester committee. 

For economical reasons routine testing can only be 
carried out on a few materials, but the latter, if suitably 
chosen, are of great assistance in estimating the cutting 
capabilities of a carbide tool. Dr. Karl Becker suggests 
that the following tests should be carried out on cast 
iron, manganese steel, and a soft steel with an addi- 
tional interrupted cutting test if it be required to test 
the strength of the tool :— 

(a) Testing on Grey Cast Iron of Brinell Hardness 
No, 250.—The cutting angle of the tool should be | 
74 deg., the clearance angle 4 deg., and the plan angle 
45 deg. (The angles given here and in what follows 
are only average values and they can alter appreciably 
with the hardness and toughness of the carbide tip.) 
At a speed of 260 ft. per minute, a feed of 0-01 in. 
per revolution, and a cut of 0-12 in., the blunting 
of the face should not exceed 0-006 in. in 3 minutes. 
(What this bluntness is or how it should be measured 
is not clear.) Higher cutting speeds up to about 
1,600 ft. per minute may be chosen, when the blunting 
will be correspondingly greater and in addition, a chip 
cavity may form. 

(b) Testing on Hard Manganese Steel of about 12 per 
cent. Manganese.—The cutting angle here should be 
79 deg., and the clearance angle 4 deg. At a cutting 
cutting speed of 46 ft. minute, a feed of 0-02 in. 
oa revolution, and a h of cut of 0-08 in., the 

lunting of the face should net exceed 0-008 in. and 
the chip cavity should not b+ deeper than 0-02 in. 
after 20 minutes cutting. Much higher speeds, up to 
130 ft. per minute, may also oe used, with a corre- 
spondingly shorter durability. 

(c) Testing on Mild Steel of about 40 Tons per Square | 
Inch Strength.—The cutting angle should be 72 be 
and the clearance angle 4 deg. At a speed of 400 ft. 
per minute, a feed of 0-01 in. per revolution, and a 
cut of 0-1 in., the chip cavity should not be deeper 
than 0-02 in. after 5 minutes’ cutting. The blunting 





* Transactions, Manchester Assoc., ENGINEERING, 
1923-4, page 201. 

+ Transactions, A.S.M.E., 1930, vol. lii, Part 2, 
M.8.P.-—62-6, 


poe 55. 
t 1936. ‘“ Die Werkzeugmaschine."’ Julius Springer, 








Berlin. 


with this material under the above conditions is very 
(d) Testing with Interrupted Cutting—The material 
should have at least two flutes of a breadth of about 
} in. to l in. With grey cast iron, an initial speed of 
260 ft. per minute should be used, and this should be 
reduced every half-minute by about 30 ft. per minute, 
until the tool breaks. A good cemented-carbide tool, 
suitable for grey cast iron, should withstand jolting 


tool | conditions at a speed of 100 ft. per minute. The test, 


of course, is only properly carried out when the lathe 
itself does not spring. 








INTERNAL GEAR-TYPE FLEXIBLE 
COUPLING. 


For reasons inherent in the design, the utility of the 
pin type of flexible coupling is restricted to compara- 
tively small powers; where large powers are to be 
transmitted, the size and weight of the complete 
coupling are liable to exceed the practicable limits, 
and the pressure on the bushes tends to prevent the 
flexure necessary to accommodate even a slight mis- 
alignment of the shafts. Some form of all-metal 
coupling is desirable for such applications, and there 
are many lighter drives, also, in which high speeds of 
revolution call for a more compact assembly than is 
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possible with pins and bushes. The coupling illustrated 
in the accompanying figure is typical of a range 
developed for such purposes by Messrs. Crofts (Engin- 
eers), Limited, Thornbury, Bradford, in which the 
flexible characteristic is obtained by the formation of 
the meshing parts, without the use of springs. The 
coupling is standardised in sizes to transmit powers up 
to 20,000 h.p. at 100 r.p.m, the smaller units ranging 
down to fractional horse-powers, with no limiting 
factor other than the capacity of the shafts on which 
they are mounted. 

The coupling consists of two solid hubs of steel or 
cast-iron, according to the requirements, enclosed in 
a floating shell formed in halves and joined by circum- 
ferential flanges at mid-length. Each hub is keyed to 
its respective shaft and has gear teeth cut in the 
periphery of a flange at its inner end. The teeth are 
machine-cut and, as seen in side elevation, have the 
tops turned spherically about a centre on the shaft 
axis. They mesh with teeth cut internally in the 
halves of the floating casing, which is supported on the 
spherical periphery of the gears and is free to align 
itself upon them to compensate for angular or axial 
displacement of the shafts. A hole and screwed plug 
in one of the flanges enables a charge of oil to be 
poured into the casing, leakage of the oil being pre- 
vented by an oil-tight joint between the flanges and 
by felt sealing-rings in the ends. The felt rings make 
contact with the periphery of the hubs behind the 
toothed flanges. Centrifugal force causes the lubricat- 
ing oil to spread to the driving faces of the gears when 
running. The hubs are keyed flush with the shaft 
ends, and are provided with tapped holes to facilitate 
removal. 

The couplings are machined all over and are accurately 
balanced. For especially arduous duties the gear teeth 
are hardened by a flame process. The standard cou 
lings are of steel construction, cast-iron being used only 
where the shaft diameters are large in relation to the 
power transmitted. Various modifications of the 
parent design have been developed also, such as a 
combination of an internal-gear coupling with a friction 
clutch ; and a sleeve extension coupling in which an 
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independent sleeve of any desired length can be inserted 
between two single-engagement internal-gear couplings, 
in order to provide greater torsional flexibility than is 
attainable in the close-coupled assembly. 








THE MODEL RAILWAY EXHIBITION. 


Tue annual exhibition organised by the Model 
Railway Club, Limited, was this year held from 
Tuesday, April 19, to Saturday, April 23, in the Central 
Hall, Westminster, two floors of which were found 
necessary to accommodate the exhibits. The chief 
difference in the display from that of last year lay 
perhaps in the greater number of track lay-outs which 
seem to be steadily growing in complexity and in 
fidelity to actual railway work. The aye o are, of 
course, operated electrically both as regards the move- 
ments of the rolling stock over them and the operation 
of the numerous points and signals. Judging from the 
wiring necessary, it would seem that the makers of 
the models must have acquired considerable facility 
in electrical technique apart from knowledge of railway 
working. The locomotives on these lay-outs are, 
owing to the small gauge, not in the strict sense of the 
term ‘“‘ working models,” but externally they and the 
rolling stock conform to the standards from which they 
are copied. 

The usual displays of large locomotive models made 
by apprentices of the French Railway companies were 
not on view on this occasion while the exhibit of the 
Association Frangaise des Chemins de Fer is on a much 
smaller scale than heretofore. We understand that 
there was some difficulty this year in completing the 
exhibits in time for the opening of the exhibition. 
A fair-sized model of an articulated four-cylinder com- 
pound 2-8-8-2 Mallet freight locomotive for the Santa 
Fé Railroad in the United States, suggests that more 
models of foreign engines might well be considered by 
members of the club, particularly as the big display of 
models grouped under the several British railway 
companies seems to indicate that the native types 
have been practically all covered. The interest in the 
section, inaugurated last year, of railway relics has 
been maintained this year. There was a good display 
of miscellaneous items, the London and Birmingham 
Railway, in particular, being well documented in 
various ways. Accustomed as people are to regard 
the Science and York Museums as containing most of 
the early railway material, it is rather surprising to find 
from the display at the exhibition how many interesting 
relics are still in private hands. 

The professional model maker was fully represented as 
usual, the exhibition authorities believing that it is a 
convenience to visitors from the country and abroad 
to be able to inspect such products under one roof, 
instead of having to cover a considerable area in 
search of them. Most engineers will be glad that the 
exhibition continues to give support to what is a 
rational and instructive hobby. 








NOTES ON NEW BOOKS. 


A stupy of the literature on the strength of materials, 
and of metals in particular, will suffice to indicate the 
value to engineers of Professor A. Haas’s small, but 
informative, book entitled The World of Atoms, the 
second edition of which has been translated by Dr. 
G. B. Welch. The reason for this is that the work 
is a non-mathematical explanation of the experimental 
and theoretical aspects of atomic physics, and in the 
preparation of this new edition an opportunity has 
been taken to include recent developments. Such 
revision was necessary from the fact that many labora- 
tories in all parts of the world are engaged on the 
study of atomic structures ; the excellent photographic 
reproductions in the volume refer to quite recent 
discoveries in this branch of physics. Any serious 
student of engineering will follow without difficulty 
the author’s survey of the subject, for it was originally 
given in the form of public lectures in the University 
of Vienna, and this no doubt accounts for the easy 
style used throughout the pages. A perusal of the 
twelfth lecture well illustrates this point, since it 
deals with the recondite subject of wave mechanics 
in a manner which can scarcely fail to engage the 
attention of an average reader of scientific literature. 
The book is published by Chapman and Hall, Limited, 
London, at the price of 10s. 6d. net, and it can be 
recommended to all students in search of a reliable 
introduction to its subject. 





A number of difficult questions can be simplified by 
the aid of tests in which transverse loads are applied 
to stiffened tubes having thin walls, for the results 
yield information throwing light on the flexural strength 
of built-upchimneys, of members. used in the construc- 
tion of aircraft, as well as on the stiffening effect of 
bulkheads in ships. This indicates the practical value 
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of a recent investigation by K. E. Hansen into this 
matter, a full account of which is given in Report No. 9 
of the Structural Research Laboratory of the Royal 
Technical College, Copenhagen, under the title of 
Bending Strength of Thin-Walled Cylindrical Tubes. 
The work included 13 bending tests with commercial 
tubes of approximately 10 in. diameter, on lengths 
which varied from 7 to 15 times the radius, and with 
the ratio of wall thickness to radius ranging from 
0-0025 to 0-008. Three of the experiments involved 
tubes fitted with transverse stiffeners, consisting of 
rigid bulkheads spaced at distances equal to the radius 
of the tube, and. it is to be inferred from the results 
that transverse stiffeners should be spaced at distances 
not exceeding the radius if failure due to folding is to 
be prevented. It was found that the cause of failure 
actually depends on the magnitude of the thickness- 
ratio, being due to want of stability for values less than 
0-006 and to plastic folding for greater values, though 
the yield-point of the material seems to determine 
failure when the thickness ratio is equal to 0-008. In 
the main, however, the experiments indicate that 
failure arises from want of stability, and that the 
carrying capacity may be affected to a considerable 
extent by slight differences in the diameter of a tube. 
If this is borne in mind, Mr. Hansen’s results will be 
seen to agree fairly well with the theory described by 
Mr. L. G. Brazier in the 7'ransactions of the Royal 
Society, volume 164, 1927. 





With the appearance of Volume XVI of A Compre- 
hensive Treatise on Inorganic and Theoretical Chemistry, 
by Dr. J. W. Mellor, F.R.S. (published by Messrs. 
Longmans, Green and yaw 2 Limited, of London, 
at the price of 63s. net), the author’s monumental work 
is complete as originally planned. However, the rapid 
developments which have taken place in chemical 
science in the sixteen years during which the 
volumes have been in course of publication have 
necessitated the preparation of three supplementary 
volumes, two of which will deal further with the ele- 
ments treated in the early volumes of the series, while 
one volume will be devoted to the borderland between 
organic and inorganic chemistry, particularly in con- 
nection with some of the carbon compounds of hydrogen 
and nitrogen. The first half of the present volume 
deals with platinum and the second comprises a general 
index of the whole series of volumes published to date. 
The history, extraction and purification of platinum is 
dealt with in a manner such that very few published 
facts can have escaped inclusion, and those who desire 
further knowledge on almost any aspect of the proper- 








ties of the metal need only to consult the adequate 
list of references which appear at the end of every 
section. The results of recent researches on colloidal 
platinum and the electrical and optical properties of 
the metal are well summarised and a comprehensive 
list is given of the platinous, platinosic and platinic 
ammines. The inter-metallic compounds and alloys 
of platinum have been the subject of considerable 
investigational work during recent years, and some of 
the results obtained are here discussed in the light of 
modern theories. The scientific world is deeply indebted 
to Dr. Mellor for the enormous expenditure of energy 
and patient effort which has gone into the preparation 
of such a work as this. 





One of the many interesting problems in soil mechanics 
is to be found in the study of land erosion, since in 
essentials it relates to the movement of materials 
which possess negligible cohesive properties in the 


preSence of water. By reason of this fact each case 
must be considered on its merits, as the effect of water 
| ores rise to two main classes of the phenomenon, 
surface and underground. An investigation into the 
latter kind of erosion, with its dangers of settlement of 
structures, has been undertaken by Messrs. G. Rodio, 
W. Bernatzik and J. P. Daxelhofer, who give an 
instructive account of their work in Bulletin No. 5 
of the Centre d’Etudes et de Recherches Géotechniques, 
Paris, under the title of Erosion Interne et Autres 
Phénoménes Singuliers A ffectant la Stabilité des Massifs 
Pulvérulents Saturés d’Rau. The fact that the experi- 
ments described in these pages were arranged with the 
object of finding the remedial res 1 ry to 
prevent underground erosion on the Algerian coast, 
at Mostaganem, has enabled the investigators to discuss 
their work in detail, from both the practical and 
theoretical points of view. In this manner the reader 
is given a well-illustrated description of the type of 
foundations which may be used in similar circumstances. 
A special interest is attached to the case examined, 
because at first sight it might appear that the trouble 
was due to a landslide along a certain plane, but 
research revealed a state of equilibrium in the region 
concerned. This noteworthy addition to the limited 
amount of literature on the subject is published by 
the Centre, at a price of 20 francs. 











The development of a great educational institution 
has always much significance for any nation, as it is 
one of the few ways in which the achievements of the 
past can be used as a foundation of belief in the abiding 








may, in these circumstances, be engendered by the 
enthusiasm of able men is happily described by Mr. 
H. G. Pearson in a volume entitled Richard Cockburn 
Maclaurin, who was President of the Massachusetts 
Institute of Technology during the important part of 
its history covered by the years from 1909 till 1920. 
The perspective of the picture presented is well preserved 
and many readers will welcome the vignettes of the 
several distinguished Americans who helped Dr. 
Maclaurin, by munificent gifts and other services, to 
erect and equip important buildings. Reference is 
made, as might be expected, to some well-known 
engineers, such as the late Dr. J. R. Freeman, who 
gave professional advice in connection with an exten- 
sion of the Institute which involved the driving of 
nearly 20,000 piles, Cambridge men, too, will find 
muck of interest in this biographical essay, since it 
relates to a former Fellow of St. John’s College whose 
circle of friends included, among many others, the 
late Lord Rutherford, General J. C. Smuts, and Sir J. 
Larmor. This is a record of advance made in the 
face of great obstacles, and it cannot be omitted 
from a complete history of technology, for in the 
ultimate analysis science depends on men of the 
calibre of Dr. Maclaurin, Sincere thanks are due to 
the author for this attractive delineation of a scientist 
and lawyer who devoted himself to the improvement 
of education in three continents. The book is pub- 
lished by Macmillan and Company, Limited, of London, 
at the price of 12s. 6d. net. 





In the third edition of Mr, Arthur W. Judge's 
High Speed Diesel Engines, published by Messrs. 
Chapman and Hall, Limited, London, at 18s. net, users 
of automobile and aircraft power units have a most 
useful modern guide. The first edition appeared in 
1933 and the issue of a third edition in 1937 shows 
how rapid have been the developments in this field of 
work, how keen the enterprising users of these engines 
are to keep abreast of new work and how very fully 
Mr. Judge’s book has met requirements. Many of the 
sections in the previous edition have been deleted, 
and the space so gained has been devoted to recent 
Continental and American practice. Four years ago 
experience in regard to cylinder and big-end wear was 
very unripe, but since then much has been published 
and a condensed review of this is provided in an 
appendix. The transition from novelty to experience 
and accepted practice is of much general interest. 





HYDRO-PNEUMATIC SQUEEZE 
RIVETER. 


A New type of portable squeeze riveter, shown in the 
accompanying figure, has recently been introduced by 
Messrs. Broom and Wade, Limited, High Wycombe, 
for use in aeroplane construction, and in sheet metal 
works and similar industries. Like the firm’s pneu- 
matic squeeze riveters, of which an example was 
described in EnouygErina, vol. cxliii, page 716 (1937), 
the new tool forms the rivet heads by a single powerful 
stroke of the piston, but it operates on the hydro-~ 
pneumatic principle, using an intensifier which enables 
the working pressure of the air supply to be increased 
36 times. The design results in a riveter of excep- 
tionally small weight ‘and size, the actual tool weighing 
only 11 Ib., and being only 9}.in. in length. .With an 
air supply at a pressure of 80 lb. per square inch, a final 
pressure of 4 tons is obtainable, so that the tool is 
capable of closing #,-in. diameter steel or }-in. diameter 
Duralumin rivets. The intensifier is mounted on the 
floor, as shown, and occupies a space of about 13 in. by 
12 in. in plan. It is connected with the riveter through 
a length of 7 ft. of woven-steel armoured hose, e 
control is by means of a foot-operated valve connected 
to the intensifier by two long pipes, so that it can be 
placed in any position convenient for the operator. 
The air pressure acts on the piston in the air cylinder 
of the intensifier, and is transmitted by a plunger to the 
oil contained in a smaller cylinder above the air cylinder. 
After the oil has been forced out from the intensifier 
cylinder and used in the riveter, the air is exhausted 
from the underside of the air cylinder to atmosphere, 
and the piston is returned to its original position. ‘The 
movement is facilitated by return springs, one in the 
intensifier and one in the receiver. The maximum 
speed is 22 strokes per minute, so that an unusually 
high rate of production is obtainable. We understand 
that the riveter also reduces the air consumption and 
effects uniform closing of the rivets. The outfit 
remains out of action until required, so that waste 
from high-pressure leakage is negligible. A small oil 
regulator is provided to make up leakages in the oil, 
and to bring the top snap of the riveter into the correct 
position before operating the pneumatic control valve. 
The snaps are easily detachable, and the yokes can be 
supplied in various forms. The tool can be supplied 
with a hand-operated control valve if required, and 
can also be arranged for bench mounting. 
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* ENGINEERING” ILLUSTRATED 
PATENT RECORD. 


SKRLECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

wm each case ; where none is mentioned, the Specification is not 


Where inventions are communicated from abroad, the Names, £c., 
of the Communicators are given in Ualics. 

Cc x Fy may be obtained at the Patent Office Sales 
» , 26, Southampton Buildings, Chancery-lane, W.C.2, at 
the wey of ls. 

The date of advertisement ept of a Compla 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed” is appended. 

A neh type eae phy ae ny EE 
‘tke odvertionnent e pt of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 

MACHINE AND OTHER TOOLS, SHAFTING, &c. 


461,462. Alfred Herbert, Limited, of Coventry, 
A. H. Lloyd, of Coventry, and E. W. Tipple, of 
Coventry. Lathe. (3 Figs.) February 12, 1936.— 

The invention is a lathe which has a length of stock 
intermittently fed through the chuck. The spindle of 
the lathe is hollow, and its end adjacent to the contractin 
collet chuck, the opening and closing of which is conteniek 
by alever 13, guides the adjacent end of an internal sleeve 
14, to the chuck end of which is detachably secured a 
spring collet 15 having a bore which eng es by friction a 
length of stock to be worked upon. When a length of 
stock of a different diameter is to be worked upon this 
collet may be detached and replaced by one to receive 
the different diameter length of » At its rear 
end the sleeve emerges from the spindle and from the 
headstock of the lathe, and is there connected to a 
reciprocating pusher 16 in which itis journalled. A lever 
18 is pivoted on the pusher, and in one position engages 











“ peripheral groove formed in a flange of the sleeve, 
and is held in this position by a pivoted catch. The 
sleeve can thus be removed as a whole when the spring 
collet 15 is to be replaced, The pusher slides on a sta- 
tionary bar 22 at the rear of the headstock beneath the 
sleeve, and is guided by @ farther bar 23 at the side. 
The pusher is connected to a cord which runs over a 
guide pulley supported at the rear of the headstock and 
thence to a rearward pulley carried on a stand 27, for the 
stock whence the cord is connected to a weight such 
that the pusher will be moved by the weight in the feeding 
direction. On its upper face the pusher is formed with 
a rectangular transverse groove 29 engaged by a slidin 

block ie to a pivotally-mounted arm provided with 
a handle 32. The operator moves the actuating handle 
to slide the pusher and sleeve back to a predetermined 
limit. When the set of operations has been completed 
it is only necessary for the operator to open the chuck 
whereupon the stock is fed forward as a whole by the 
weight. (Sealed.) 

MINING, METALLURGY, &c. 

452,204. British Furnaces, Limited, of Chester- 
field, and P. Hopkinson, of Chesterfield. Annealing 
Furnace. (6 Figs.) December 18, 1934.—This inven- 
tion is @ furnace for the heat-treatment of metal goods. 


The annealing furnace has a rectangular base provided 
with @ peripheral sealing trough into which a sealing 
rim depending from a remevable heating hood 4 di 

when the hood is placed in position. The material to Be 


annealed 5 is supported on piers on the base. The space 
within the heating hood 4 is heated by radiation from 
vertical banks of internally-fired heating tubes disposed 
horizontally within the hood and extending allel 
with the walls, The tubes of the banks 7 and 9 are 
shown as alternating in the vertical direction with the 
tubes of the banks 13. Each of the tubes extends 
through the appropriate walls of the hood and one end 
of each tube is provided with a burner, 15, while the other 
end is vided with an exhauster 16. The burners 15 
and ex ters 16 operate in such a manner that the 
combustion taking place within the heating tubes is 
delayed as compared with the combustion of a homo- 
geneous mixture of fuel and air. Due to the delayed 
combustion, the point at which the highest temperature 
is produced within each tube is considerably remote 
from the burner mounted on that tube. Any two 
adjacent heating tubes in the same bank are traversed 
by the heating im opposite directions. In Fig. 2, 


the left-hand a of the posting tute 31 and 32, which 
represent any two adjacent t in a bank, are each 
supported in a wall in a stuffing box. The outer end 
of the tube 31 comprises a tubular extension 35 having a 
flared mouth through which air flows into the tube for 
supporting combustion of fuel gas which flows from a 
fuel tube 36, having its outlet within the tube 31 at a 
point a sub tial dista inwards from the flared 
mouth. The inlet end of the fuel tube leads from a cham- 
ber 37 to which fuel is supplied. The chamber is formed 








in a body having radial arms 40, which, at their outer ends, 
are secured to the rim of the extension 35. At the other 
end of the tube 31, as is shown for the end of the tube 32, 
is an exhauster 41, comprising a Venturi-tube, which forms 


Fig. 
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(452,204) 





an extension of the tube 32. Air under pressure is 
delivered to the nozzle. By an exhauster of this type 
the degree of suction at the outlet end of the tube may 
be closely controlled. The air for supporting combustion 
of the fuel flowing from the fuel tube 36 is drawn in by the 
suction wedanel by the exhauster 41 at the other end 
of the tube. (Sealed) 


RAILWAYS AND TRAMWAYS. 

450,258. The Wellman Smith Owen Engineering 
Corporation Limited, of London, and S. Smith, of 
London. Coke Wagon. (4 Figs.) January 12, 1935.— 
The invention is a coke quenching wagon which is used 
to receive coke from a coke oven, convey it to a quenching 
tower where it is sprayed with water and, after allowing 
the coke to drain, to convey it to and discharge it at a 
desired point. The bottom slopes from one side to the 
other. It is constituted of a frame having a number of 
transverse rails 1 extending between and supported 
by side members. The rails each have a flange at the 
top and they are so positioned that the flanges stand a 
little above the sides of the frame. The rails are of the 
usual flat-bottomed bull-headed sections and are disposed 
with the flat bottom uppermost. A series of plates 3 


is supported at their sides on these transverse rails 
3a on its under face to engage the 
anges of the rails. 


and each plate has lu 


under faces of the Each plate 3 
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4 raso2se) 2° 4 
is formed with stiffening ribs 3b on its under face, those 
ribs 3b disposed along the edges of the plate adjacent 
to the rails 1 bearing on the upper surfaces of the flanges 
of the latter. The edges of the plates 3 which are to be 
disposed transversely to the raile 1 are rabbeted at 3c, 
so that one edge of each plate overlaps the edge of an 
jacent plate. At the ends of the wagon, the outer 
edges of the plates 3 are supported by means of channe!- 
section members 4 secured to the end wall of the wagon, 
the upper flanges of the members 4 serving the same pur- 
pose as the flanges of the rails 1. The plates 3 are readily 
slid into position or removed from the top or bottom 
edge of the wagon bottom and are held in position by 
gravity. They may be easily changed and are free to 
expand in all directions. The edges of the plates may 
be plane and not overlap. The rails 1 are secured 
a at points intermediate of their length by tie 
r each extending from one rail to the next and 
staggered somewhat with respect to the adjacent tie 
rod. Each of the plates 3 is formed with one pair of 
lugs adjacent to the lower edge, but those plates arranged 
at the extreme upper edge of the bottom of the wagon 
are each formed with an extra pair of lugs disposed 
adjacent to the upper edge. (Sealed.) 











STEAM ENGINES, BOILERS, &c. 


468,567. The Wellman Smith Owen Engineer- 
ing Corporation, Limited, and H. C. Wood, both 
of London, S.W.1. Coal Charging Apparatus. 
(2 Figs.) January 7, 1936.—The invention is a cou! 
charging apparatus for coke ovens and the furnaces of 
eoeegpesetng _inteseie which delivers coal! 
»y gravity, and by which jets of compressed air fcan 
be introduced into the eal at several points round 
the lower part of the hopper, to loosen and expel the 





(468,567) 
coal. A downward-tapering hopper, closed by a gate 4 
has air pi encircling it, particularly at the lowes: 


section adjacent to the . Holes in these pipes are 
connected to holes 7 in the wall of the hopper, which 
constitute jets for directing the air. The pipes 5 ar 
connected to an air-supply pipe 8. If the coal should 
bind during the discharge process at the lower end ot 


the hopper or in the throat, com air is admitted 
thro the pipes 8 and 5, and is blown into the mas~ 
of coal in the lower part of the hopper through the jets 7 


This disrupts and loosens the mass of coal throughout, 
so that free flow re-commences. (Sealed.) 


MISCELLANEOUS. 


461,446. Thos. W. Ward, Limited, of Sheffield, 
and T. R. Charlesworth, of Sheffield. Compressor. 
(4 Figs.) October 9, 1935.—The invention is an electri- 
eally-driven com ing system for air. A compressor 
B delivers through a non-return valve D and a controlling 
valve E to a reservoir. To relieve the compressor B, 
when at rest, from pressure trapped in the conduit 
between the compressor and the non-return ‘valve D «a 
bleed valve G is connected to the conduit of the system 
at the delivery side of the compressor B. An electri: 
motor is coupled to the compressor B by a belt through a 
torque motor K which acts upon the relief valve 4 
through an arm L. The torque motor has two main 
co-axial members, namely, a bush 10 and a belt pulley 11. 
The bush 10 is keyed to the shaft of the electric motor and 
\8 provided at one end with an interrupted flange 14. 
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(461,446) 





One face of each interruption of the flange is helically 
formed at an angle of 45 deg. to the axis, the said face 
forming a section of a helix extending along the exterior 
cylindrical surface of the bush 10. The other face of each 
interruption is likewise helically formed, but in the oppo- 
site sense. The belt pulley 11 is freely journalled upon the 
bush 10 and the end adjacent to the interrup flange 
is provided with two axial projections extending through 
the interruptions. Each of the projections is provided 
with diieal faces which co-operate with the helical faces 
of the interrupted flange. A sleeve 21 formed with a 
collar at one end is secured to the unflanged end of the 
bush 10. A compression spring 24 between the collar 
and the pulley 11 tends to move the latter towards the 
right. the relief valve G may be opened against the 
action of a spring by means of a plunger 26. The opera- 
ting arm L, for opening the valve G, is pivoted at 27 and 
fitted at its free end with a roller 30. When the motor 
is at rest, the pulley 11 is urged to the right by the spring 
24 and bears against the interrupted flange 14 and also 
against the roller 30 so that the relief valve G is held open. 
When the motor is started, the torque applied to the 
com r B is little more than that necessary for 
acceleration. As the motor A accelerates the pulley 
11 rotates on the bush 10 and moves away from the 
flange 14 against the spring 24. This movement of the 
pulley 11 frees the arm L and permits the relief valve G 
to close, and the com r B supplies compressed air 
to the reservoir. (Sealed.) 
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CORROSION BY THE IMPACT OF 
FALLING DROPS. 


By Proressor G. WELTER. 


1938.] 





In view of the fact that in practical work corrosion 
frequently takes place under conditions in which 
the corrosive media come into contact with the 
affected materials under conditions of impact, and 
that in such circumstances the corrosion may be 
rapid, a series of corrosion tests on various materials, 
reproducing these conditions, has been carried out 
by the author, in conjunction with Dipl.-Ing. 
Gockowski, in the Metallurgical Department of the 





Institute for Chemical Research in Warsaw. It 
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duced in Figs. 3 to 16, on page 522, and on Plate 
XXV, which show the actual surface effect on the 
specimen without any retouching or polishing. The 
surfaces are shown under small magnifications which 
are indicated below the figures. Figs. 3 and 4 
represent an aluminium-magnesium-copper alloy of 
Duralumin type, Fig. 4 showing the surface of the 
specimen after thirteen days’ drop-impact of the 
corrosive solution. As will be seen, it is locally more 
strongly attacked than the specimen illustrated in 
Fig. 3, which is the same material merely moistened 
with the same solution for the same period. These 
specimens were cut so that the surface is transverse 
to the direction of rolling of the material, and 








Fia. 1. 


was hoped in this way to obtain results which would 
show whether or not the velocity of impact of the 
corrosive medium had a decisive influence. Prac- 
tical examples of cases in which corrosive media 
and materials come into contact at high relative 
velocities are furnished by the impact of sea water 
on the floats of seaplanes and the hulls of steamers, 
and of atmospheric precipitation on the metal 
screws of aeroplanes. Such relative velocities may 
reach a fairly high value, amounting in some cases 
to as much as 50 m. a second. 

The tests were, in the first instance, carried out 
on a qualitative basis, a 3 per cent. sodium-chloride 
solution being chosen as the corrosive medium. 
The solution was brought into contact with the 
materials in the form of drops falling from a height 
varying from 1-5 m. to 5m. The effect produced 
in this way was compared with that obtained when 
the drops were discharged so that they merely 
kept the specimen moist and did not come into 
contact with it with any impact. The apparatus 
employed in carrying out the tests is illustrated in 
Figs. 1 and 2, on this page, the arrangement for the 
simple moistening test being shown in Fig. 1 and 
that for drop impact in Fig. 2. The solution was 
contained in eight-litre flasks with ground cocks, 
the cocks being adjusted so that about 20 drops 
per minute issued from the outlet tubes. In order 
to prevent too great a variation in the head of the 
solution in the flasks, they were filled-up twice 
daily, the rate of issue of the drops being checked 
each time. As the rate of fall and the size of the 
drops are functions of the temperature, this was 
maintained as constant as possible in the room in 
which the tests were carried out. The height of fall 
employed for the qualitative tests was 1-5 m., and 
for the quantitative tests, 5m. Tests were made on 
four types of aluminium alloy, a magnesium alloy 
of Elektron type, and a soft carbon steel. 

Photographs of the test-pieces showing the 
results of comparative corrosion tests are repro- 





APPARATUS FOR MOISTENING TEST. 











APPARATUS FOR DRop- 
Impact TEsT. 


Fie. 2. 


consequently the corrosive attack took place parallel 
to the direction of rolling. In order to bring out 
the differences in the two methods of attack under 
these conditions more clearly, discs 0-5 mm. thick 
were cut from Duralumin rods, transverse to the 
direction of rolling, and were subjected to corrosion 
by the two methods. In this case it was found 


TABLE I.—Loss or WEIGHT IN 


| penetration may be seen. The attack was again 
parallel to the direction of the grain of the material. 
In the case of the specimen subjected to the drop test 
for forty-five days, shown in Fig. 8, local corrosion 
reached a depth equal to about 60 per cent. of the 
thickness of the specimen as compared with the 
normal attack on the same material, when the depth 
of penetration was only about 30 per cent., as shown 
in Fig. 7. Other tests were made on this alloy with 
the surface parallel to the direction of rolling, so 
that the attack was transverse to this direction. 
The results are illustrated in Figs. 9 and 10, of which 
Fig. 10 shows the result of a dynamic test extending 
over seven days, the local corrosion being much 
greater than in the normal test shown in Fig. 9, 
which exhibits only a surface attack with no im- 
portant penetration. Similar comparative effects 


TaBLeE II.—Tensile T'ests of Corroded Specimens. 



































Average 
Cross- Breaking Value of 
Type of section of Toad Load in Breaking 
Corrosion. Test Piece | in Kg. “eA Load in 
in Sq. Mm. Sq. Mm. Kg. 
Sy. Mm. 
Dean Ph, ae 
f 7°21 175 24°3 
Drop impact 7-11 165 23-2 22-1 
\ 7-14 120 16-8 
(| 6-97 195 28-1 ) 
Moiste ning ; 7°03 187 26-6 26-9 
| -7*16 | 1386 26-0 
f 6-61 | 241 | 86-4 ) 
Uncorroded | 6-72 232 34-6 r 4-9 
6-72 |} 226 33-7 J 
| | 








were shown by an aluminium-copper-nickel-mag- 
nesium alloy of RR. type, the results of the tests 
being shown in Figs. ll and 12. After an eight-day 
drop test, deep local corrosion was found, as shown 
in Fig. 12, while the normal test, the result of which 
is illustrated in Fig. 11, gave only a surface effect. 

Somewhat different results were obtained with 
the two other materials tested. ‘These were a soft 
carbon steel, the test-pieces of which after the two 
methods of attack are shown in Figs. 13 and 14, 
and a magnesium alloy of Elektron type, shown in 
Fig. 15 and 16. In each of these cases the effect 
of the dynamic,test is shown in the latter figure of 
the pair. With both the materials, and with either 
method of test, the attack was confined mainly to 
surface effects, without any considerable penetration 
into the body of the material. The drop test, 
however, gave the more severe corrosion of the 
surface, particularly in the case of the Elektron 
alloy. 

4 addition to the qualitative corrosion tests, 
quantitative tests were also carried out by the two 
methods. Table I shows the comparative loss of 


CoMPARATIVE CoRROSION TESTS. 








Loss of Weight in Grammes per Square Decimetre. 
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. Type of ———— 
Materia). Corrosion. 
| After 9 Days. | After 18 Days. After 27 Days. | After 36 Days. 
f Moistening . . wal 1-20 | 2-38 3-76 5-01 
Soft carbon steel dé ane a eee al ~ 
| | Drop impact ++] 1-26 | 2°95 5-05 6-95 
|( Moistening.. ..| 0-925 1-95 | 3-06 4-12 
Soft carbon steel, as rolled 1s = 
|| Drop impact | 1-435 2-92 | 4-55 6-14 
Duralumin at right angles to| f Moistening . . | 0-0057 0-0127 0-0255 0-033 
the direction of rolling 1 - . : aan es -— 
Drop impact oof 0-023 0-034 05 
saihinnig a REnaenNanemeetl a —_ — 
Duralumin parallel to the|( Moistening.. .| 0-0018 0-0089 0-0196 0-0276 
direction of rolling .. Ca iS. 
|| Drop impact -+| 0-0356 0-064 0-082 0-0925 
ee ( Moistening.. ..| __0186 0-218 0-884 0-473 
Al-Cu-Zn alloy .. TE : staal 
| Drop impact ..| 0-186 0-298 0-485 0-615 











that after thirty-six days’ attack by the falling 
drops, the disc was perforated in several places, as 
shown in Fig. 6, while no such effect was produced 
with the disc subjected to normal corrosion by 
moistening. This disc is shown in Fig. 5. 

The same type of local attack was shown by 
thicker test-pieces subjected to the drop test, the 
material being corroded considerably deeper than 
was the case with the usual test. This is illustrated 
in Figs. 7 and 8, Plate XXV. These show two test- 
pieces, of the same Al-Mg-Cu alloy, broken across the 











centre after the tests in order that the depth of 


weight of disc-shaped test pieces of various materials, 
in grammes per square decimetre, after subjection 
to the two corrosion methods for periods varying 
from nine to thirty-six days. The test-pieces were 
2 mm. thick and 25 mm. in diameter. The altera- 


tion in the tensile strength of flat test-pieces after 
treatment by the two methods are given in Table IT. 
The test-pieces were 1 mm. thick, 7 mm. wide and 
100 mm. long on the portion subjected to corrosion, 
and were of the Al-Cu-Mg Duralumin type alloy. 
Each face was attacked for a period of three weeks. 
As will be seen, the average tensile strength of the 
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uncorroded was 34°09 ky. per square | 
millimetre ; for the specimens corroded by moisten- 
ing, 26-9 ky. per square millimetre ; and for the | 
specimens subjected to the drop test, 22-1 kg. per 
square millimetre. 


specimens 








THE ENERGY BALANCE SHEET 
OF THE GAS ENGINE. 
By F. W. Lancuzsrer, LL.D., F.R.S. 
(Concluded from page 410.) 


In a previous article an energy balance sheet was 
presented relating to an engine working on town | 
gas; we shall now take for analysis the case of an 
engine supplied with gas from a Dowson suction 
plant. A typical analysis of Dowson gas is given 
in Table IX, cols. l and 2. In cols. 3, 4, &c., the | 
formal procedure is exhibited by which the higher | 
and lower calorific values, also the density and | 
inherent contraction, are calculated. Following | 
this, in Tables Xa and Xs, the exhaust gas con- | 
stitution is evolved based on a mixture consisting 
of 40 per cent. Dowson gas and 60 per cent. air ; | 
this represents the theoretical exhaust gas analysis 
at full load. After a “cut out” there would be 
greater air dilution, but at full load the residuaries 
are of the same composition as the products of 
combustion. 

The next step is to calculate the deg.T/deg.H 
relation based on the exhaust gas composition, and 
for this new data must be imported into the 
discussion. Table XI, on the opposite page, is taken 
from the Journal of the American Chemical Society.* 
In order that the position may be better appreciated, 
the deg.T/deg.H relation for the four gases O,, N,, 
CO,, and H,O vapour has been plotted in Fig. 24 
including also the graph for hydrogen. In Table 
XII these data are shown, as applied to the exhaust 
gas analysis (40 per cent. Dowson), to give the deg.H/ 
deg.T relation required. The values in cols. 3 to 
13, Table XII, are derived by multiplying the 
figure in col. 2 by the value appropriate to the 
temperature derived from Table XI. The final 
division by 5 is to give the energy values in terms 
of deg.H. 

In Tables XIII and XII1s, thesé values are more 
fully set forth, irregularities having been smoothed 
out. The figures differ from those contained in 
Tables [la and IIs, page 116, ante, which correspond 
to the graph given in Fig. 8, page 115, ante. The 
extent of the difference will be better appreciated 
by a comparison of the two graphs plotted in Fig. 25. 
In this, the graphs show the relation of heat energy 
(in terms of deg.H) as related to temperature 
(deg. '¥). The straight line corresponds to constant 
specific heat. The lower of the two curves is as 
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calculations given in Tables IX, Xa and Xs, 
it may be noted that the contraction factor con- 
stitutes a useful check. 

The example now taken for analysis is founded 
on an indicator diagram, Fig. 26, page 524, taken 
recently from a gas-engine in the Mechanical Engin- 





TABLE IX.—Propvucer Gas. Dowson Suction Pianr. 
! 2 3. ‘ 5 6. 7 8 0) 10, 
! 
| 7 ‘ 
p Grams Cals Cals. Cals ! Cals Contraction 
| grams per per per per | per | per 
j H = 1 er cub. ft gram cub. ft. gram cub. ft cub. ft. 
| | cub. ft. of Gas (Higher) (Higher) (Lower) (Lower) of Gas. 
| 
He | 16 1 2-54 0-404 34,170 13,800 29,000 11,720 0-08 
co | 20 | 14 35-60 7-120 | 2,430 17,300 2,430 17,300 0-10 
CH, 1-2 8 20-32 0-250 13,200 3,300 11,810 2,952 . 
OO, | 6 22 55-80 3-350 - 
No | 66-8 4 35-60 20-200 _ — — 
| 100-0 | _— 31-324 — 34,400 1,972 0-18 cub. ft. 


Calorifie value of Dowson gas as above :- 





Cals, per cub. ft. 

Higher value 34,400 
Lower value 
* This higher value, 137 B.Th.\ 


31,972 


Compare Dowson and Larter Table XIII, page 138, higher values given 


B.Th.U 
given in Fig. 8, and is shown to be typical of a coal- 
gas mixture (compare Tables Ila and IB, page 116, 
ante). The upper of the two curves is typical of a 
Dowson mixture, in both cases after combustion 
(compare Tables XIIIa and XIIIs). A dotted 
graph is given showing the value of gamma as 
related to temperature. There is not the thickness 
of a line between the value of gamma as based on 
the upper and lower graphs respectively (compare 
Table I, page 116, ante). In the course of the 


per cub. ft. 








* Vol, 57, January to June, 1935, pages 612-14. : 


Ft.-lb. per cub. ft. 
106,600 


B.Th.U. per cub. ft 
137* 


127 


99,000 


per cub. ft., calculated from the analysis given, is in agreement with actua] determinations. 


135-3; and/or page 153, 139-7; and/or page 133, 136-2 
eering Department of the Birmingham University 
the particulars of which are as follows :—Otto engine 
bore 9} in., stroke 17 in.; compression ratio (as 
given) = 6-3. The cylinder constant (i.e., vol. 
in units of 12 cub. in.) = 100-5. In like units 
the combustion space volume v, = 19 and », 
119-5. Ind. m.p. (as measured) = 68 lb. per square 
inch. The diagram was taken with the engine 
working at full load on Dowson gas from a suction 
producer (coke). In Fig. 26, the actual diagram 
is given to scale in full lines, and the theoretical 
expansion curve, on a basis of no inherent change 








Fig. 6. Duratumin Disc arrer Drop-IMpPact 


TEsT. x 2. 


of volume (contraction) is given by the upper graph 
shown dotted. Fig. 27 is a logarithmic transforma- 
tion corresponding to Fig. 26, and showing the 




















TABLE Xa. 
1 - 3 4. 5. 6 | ‘ 
Per | . " | 
| cent. + Oo. No co | H20. | Total. 
on ated om ~~ — om 
H 16 8 — | 16-0 | 16-0 
co 20 10 — 20-0 _ 20-0 
CHg 1-2 - 2-4 — 1-2| 2-4] 3-6 
CO2 6 - . 60; — | 6-0 
No 56-8 » 56-8 idk ind 56-8 
100-0 | 20-4 56-8 | 27-2 | 18-4 |102-4 
120-4 — 102-4 18 per cent. of volume of gas ; 
inherent contraction. 
TABLE XB. 
1 | 2 3 4. > 6 
oo ! Pay Fe 
— ; : 
For le he ee 
150 ~20-4 oun Of Calculated 
yy O2.* Table Exhaust | Analysis. 
| =. XA Gas. 
| ] 
O2 31-5 11-1 + 0 11-1 0-0480 
No, &c 116-5 116-5 + 56-8 173-3 | 0-7470 
© 1-0 1-0 +27-2 28-2 |} @-1214 
H2O ..; 1:0 | 1-0 +18-4 19-4 | 0-0836 
150-0 129-6 102-4 232-0 1-0000 
* That which enters into combination (in Table Xa). 
Contraction 250 — 232 18 


theoretical graph (gamma = 1-20), representing 
the condition under which allowance has been 
made for inherent contraction; it is from this 
plotting that the dotted expansion curve in Fig. 26 
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is derived. From Fig. 27 the following ¢ data are 
taken :— 


Induction pressure 12-7 Ib. or, in. \ ¥ 


Compression ,, 150 “ ms 
Peak - 360 os ov Lae 6898 
Exhaust release 41-8 i 

t, Induction temperature ‘ 350 
t, Temperature at maximum compression 675 
t, Temperature at peak : 1,740 
ts Temperature at release 1,280 


The intrinsic contraction from Table IV, page 321, 
ante, and Tables Xa and Xs, is approximately 
7 per cent., on the basis of 40 per cent. mixture 
strength. Allowance for contraction on this basis 
will give a theoretical peak pressure = 387 lb. per 
square inch, as shown in the logarithmic plotting, 





Fig. 27. The expansion graph, as without contrac- 
tion, drawn after a few trials, shows a gamma value | 
= 1-20, the corresponding release pressure being 
43 lb. per square inch. A parallel graph is shown | 
in Fig. 27 (having the same index value) from the | 


Fig.24. 


— 


ae ee 


oO 
(6328.8) 


actual peak (360 Ib. per square inch), the release 
pressure being 40-2 lb. per square inch. This is 
the construction of which use has already been 








TaBLe xI.— —E;- Ey of Gases. 
| 
TemP- | Op. | No. CO>. | H.O. | Ho. | co. | 
| | ! | 
200 | 995 992} — | 1,192 965 | _ 992 
300 1,492 1,480 | 1,660 | 1,791 | 1,440 | 1,489 
400 | 2,004 | 1,987| 2,403] 2,409] 1,936 | 1,989 
600 | $3,086 | 3,006 | 4,135 | 3,687 | 2,936 3,017 
800 4,262 4,080 6,107 5,073 | 3,947 | 4,112 
1,000 | 5,509| 5,217| 8246| 6,577] 4,970 | 5,271 
1,200 6,814 | 6,424 | 10,500 | 8,200 6,044 | 6,487 
1,400 | 8,150 7,659 | 12,840 9,920 | 7,155 | 7.749 
1,600 | 9514] 8,920 | 15,220} 11,750 | 8,295 | 9,045 
1,800 | 10,920 | 10,220 | 17,680 | 13,670 | 9,478 | 10,355 
2,000 | 12,352 | 11,533 | 20,180 | 15,650 | 10,702 | 11,670 
2200 | 13,815! 12'860 | 22'680 | 17,710 | 11,945 | 13,007 
2,400 | 15,814 | 14,199 | 25,240 


19,780 | 12,283 14,354 


made in Fig. 16, page 320, ante. It will be seen 
on reference to that figure and by comparison with 











Fig. 27, that we are here inverting the process 
by which the chain-line graph in Fig. 16 was! 
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obtained. The first step will be to check the dia- 
gram area by calculation; this will give proof 
whether the expansion is fairly represented by a 
graph of constant gamma value = 1-175, also 
that no error of appreciable magnitude has crept in. 
Expansion— 
(360 x 19) — (41-8 x 119-5) 





0-175 
6,840 
— 4,995 
1,845 + 0-175 = 10,543 ft.-lb. 
Compression— 
(150 x 19) =a ah x 119-5) 
0-35 


2,850 
—1,517-7 





1,332-3 + 0-35 = 3,806 ft.-lb. 


6,737 ft.-lb. 






































Dividing by cylinder constant, 100-5, ind. m.p. = 











| 





and pressure for which densities are commonly 
tabulated)— 
= x 0-833 


Vol. = 350 * jac? 
= 0-673 x 0-833 = 0-561. 


One cub. ft. air at 0 deg. C. and 1 atmosphere = 36-7 


grams. 
36-7 x 0-581 — 20-6 grams. 
Specific heat of air (at low temperature, where deg. T. 
and deg. H march together) = 0-170. 
20-6 x 0-170 = 3-5 
or, 1 deg. H = 3-5 calories. 
Algebraically— 


12-7 


Calories = 3-5 deg.H. 
Ft.-lb. = 3-5 x 3-1 = 10-8 deg.H. 
Note.—The factor by which ene in ft.-lb. is expressed 
in terms of deg. H may be taken as approximately 
one-tenth of the cylinder constant, plus an addition of 
from 5 to 10 per cent. 


Taste XIII. Taste XIIIs. 


Calculated for Dowson Gas, Products of Combustion, 
40 per cent. Mixture. (Analysis as Given.) 


Deg. T. Deg. H. Deg. H. Deg. T. 
(C. abs.). 

2,200 2, 2,800 2,086 
2,100 2,747 2,700 2,045 
2,000 2,505 2,600 2,004 
1,900 2,443 2,500 1,938 
1,800 2,292 2,400 1,872 
1,700 2,141 2,300 1,805 
1,600 1,990 2,200 1,740 
1,500 1,845 2,100 1,671 
1,400 ,700 2,000 1,605 
1,300 1,559 1,900 1,537 
1,200 1,419 1,800 1,470 
1,100 1,281 1,700 1,400 
1,000 1,143 1,600 1,327 
900 1,012 1,500 1,256 
800 882 1,400 1,183 
700 760 1,300 1,112 
600 639 1,200 1,038 
500 526 1,100 966 
400 414 1,000 890 
300 309 900 810 
200 204 800 730 
100 100 700 650 
600 570 

500 475 

400 386 

300 291 

200 196 


The Balance Sheet: Preliminary Calculation.— 
Exhaust Heat Rejected, | Heat Injected at Con- 








at Release— stant Volume, vz— 

deg.T deg. H deg.T deg. H 

t, = 1,280= 1,531 |t, = 1,740= 2,200 

= 350= 361 lt = 675— 730 
| 

= 1,170 10-8 | = 1,470x 10-8 

= 12,600 ft.-Ib. = 15,900 ft.-Ib. 

| 








Taste XIV.—Balance Sheet. (Based on 40 per cent. 
Mizture Strength.) 




















Account I. 
Dr. Ft.-lb. Cr. Ft.-lb. 
Calorific value per (1) Area ~~ a re- 
c ex in presents -. 6,800 
ft.-Ib. .. 22,000 (2) ame heat 
rejec . 12,600 
(3) Jacket loss (B by 
difference) 2,600 
Total 22,000 Total ° “22, 000 
Account II. 
Ft.-Ib. Cr. Ft.-lb. 
Loss to a om. Flame radiation 1,300 
forward 2,600 Loss by convection... 1,300 
pig Pot 2,600 Total 2,600 
Acoount ITI. 
Dr. Ft.-lb. | Cr. Ft.-lb. 
Totai energy 23 (1) | as heat 
Less flame radiation at const, vol =r, 15,900 
(Bt. forward) 1,300 (2) Ene dormant 
(By difference).. 4,800 
Total . 20,700 | Total . 20,700 


| 
The energy dormant standing at 4,800 ft.-Ib. copra tna a 
































° ° mately 22 per cent. of the lower value of the fuel ; t may be 
67 lb. per square inch, against 68 measured from | observed is considerably lower than in the previous pad 
TABLE XII. 
Signet linia paneer neneemnreaay: fen 
1. 2. 3 a | 6. | 7 | 8 | 9 | 10. | 1i | 12 | 13. 
| | Temperature in degrees Centigrade absolute. 
Ex. gas ae 
Analysis | | | | ' 
400 600. | 800. 1,000 | 1,200 | 1,400 | 1,600 | 1,800 | 2,000 | 2,200 | 2,400 
| | i 
Q . 0-048 9% | 148 205 264 | 327 | 391 457 525 594 665 735 
No .. 0-747 | 1,462 2,240 | 3,049] 3,900] 4,810) 5,720] 6,670] 7,620] 8,610] 9,600 | 10,600 
CO. 0-121 415 500 750 | 1,000} 1,270] 1,555] 1,845] 2,140] 2,440] 2,745 , 
HO 0-084 202°4 310} 426 552 | 690 834 987} 1,150} 1,815 | 1,490] 1,660 
| 1-000 | 2,175 3,198 | 4,426 | 5,716 | 7,007 | 8,600 | 9,959 | 11,435 | 12,950] 14,500 | 16,055 
Divided by 5 =| 435 639°6 835! 1,143 | 1,419 | 1,700 at 1,992 al 2,287 dit 2,592 | % 2,900 | 3,211 
diagram. The total volume v, of the charge at| The balance sheet, Table XIV, is based on the 


induction pressure = 12-7 Ib. per square inch, and 
350 deg. C. abs. == 0-833 cub. ft. Reduced to 
0 deg. C 


C. and 1 atmosphere (i.e., the temperature 


assumption of a mixture consisting of 40 per cent. 
gas and 60 per cent. air. It would seem probable 
that this provisional estimate errs on the side of 
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being too weak. The maximum proportion of gas 
to allow of complete combustion is very nearly 
50 per cent., and corresponding to that the indicated 
m.p. is in the region of 80 Ib. per square inch. If 
we assume, which is not far from the truth, that the 
ind. m.p. is proportional to the quantity of gas 
in the charge (for gas of stated calorific value), 
the mixture strength may be inferred as equal to 
50 per cent. x 68/80 = 42-5 per cent. Again, 
comparing this engine with the previous example, 





| 

which is the gross energy such as would be developed | Summary :—This being the concluding article of 
if there were no inherent contraction, the loss as a | the series, the objects the writer has had in view 
590 may be summarised as follows :— 

7,390 (1) To give wider publicity to the method of 
cent. logarithmic plotting based on measurements of 
It may be pointed out that the proportional loss| temperature and pressure made from absolute 
is greater than the contraction factor (7 per cent. or | zero; not from 0 deg. C. and one atmosphere. 
7-2 per cent.) owing to the fact that the contraction | Any arbitrary datum of this character prevents 
factor is related to the pressure lost as measured | the direct application of the logarithmic method of 
from zero pressure datum, whereas its effect is | representation. 


proportion of the total is, therefore, = § per 
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. . . . . . . 4 | = 350 
using coal gas, a similar figure is reached. If this | measured in relation to the & 
figure be accepted, the total energy in the charge | positive part of the dia- 0 +—s00 
is 23,400 in place of 22,000 in Table XIV, Accounts| gram only. On the other 
Iand III. In Table XV, a balance sheet is pre-| hand, the return of a part 
sented, revised on this basis. It will be observed | of the lost area, as meas- 
that the jacket loss (taken by difference)in AccountI| ured by the extent to 
i whic . ; 2 /200 
Taste XV.—Balance Sheet. (Based on 42-5 per cent. which the actual graph is <i 
Mixture Strength.) higher than the graph 
Account I | whose peak is 360 (release 
Dr. Ft.-1b Yr. Ft.-Ib 40-2 k the ite - 
Calorific value per (1) Area diagram re- 2), 148 € opposit 1S 
charge expressed in resents 6,800 | effect. The actual loss is | 
. 23,400 2) Bs at re- ” 
oti “2 * ‘ected a thes 12.609 |cOmmonly about 10 or 15 p12 
(3) Jacket loss (By per cent. greater than given | } 
difference) 4,000 : | | 
oa : by the contraction factor. Bs | 
ea 23,400|More exact calculation ‘0. Ons 02 “OS 0405S OT OF DITO. 
Account II gives the loss of area due 
Dr. Ft.-lb. | Cr. Ft.-1b. : ag «% : : if 9) T ; . , » ra- 
lows to jacket (Bt. | Flame radiation S900 | *0 contraction as 630 ft.-lb. On this basis, if; (2) To express the relation of energy to tempera 
forward) 000 Loss by convection 2,000|there had been no contraction, the energy | ture in a more convenient form than that customary, 
Total G00 Total “000 | Fepresented in the diagram would have been 630/¢.e., in terms of deg. H. 
en eee = ———— | ft.-Ib. greater, and that jettisoned in the exhaust| (3) A more fundamental analysis of the energy 
Accov? aa . m ° ° ° . 
Dr Ft.-Ib rr. rt.-1b. | 630 ft.-lb. less. Thus items(1) and (2) in Account| account based on the jacket loss being reckoned 
Total energy 23,400 | (1) Injected as heat as that taking place prior to the instant of exhaust 
Less flame radiation at const. vol.—0, 15,000) Taste XVI.—Balance Sheet. (Based on 41-5 per cent eP P . : d 
(Bt, forward) 2,000 (2) Energy dormant Mizture Strength.) |release, the exhaust energy being calculated as 
7 (By difference)... 5,500 eoemh 8 that existing at the instant of release. 
Total 21,400 Total 21,400 | pr ruth . Gr vt.p, |. (4) With (2) as basis, the drawing-up of an energy 


' 
5,500 ~~ 
23,400 





Here the energy dormant 23-5 per cent. of total 


(lower value) 


is now 4,000 ft.-lb., and in Account II, on the con- 
vention of equipartition, 2,000 ft.-Ib. flame radiation 


= 84 per cent. of the total in place of 6 per cent. |~ 


when 40 per cent. mixture strength was assumed, 
Table XIV. If we deduce the mixture strength 
from the total jacket loss, taken as 15 per cent., 
we reach the figure 22,800 w the ft.-lb. equivalent 
of the total heat. This corresponds to a mixture 
strength of 41-5 per cent. anc cannot be far from the 
truth, Table XVI. 

Loss due to inherent contraction, as given by 
difference of area between actual expansion graph 


(peak pressure 387, release 43). Thus— 

(387 x 19) — (43 x 119-5) e 
— o-3 : = 11,150 
(360 x 19) -- (41-8 x 119-5) = 10,560 

0-176 

590 
Adding the measured area (ft.-lb.) 6,800 
= 7,390 


| balance sheet, in which the jacket loss (which cannot 
6,800! be actually measured) is derived as a difference 


Calorific value 


charge expressed in 


(1) Area diagram re- 
presents 


per 














ft.-Ib : 22,800 | (2) Exhaust heat re- ‘ 
jected .. . 12,600 when the diagram energy and the exhaust-release 
| ©) “Micrencey °* 3.400} @ReTZy are deducted from the total fuel energy, 
a — and in which the jacket energy is divided between 
__ Total 22,800 | __Total_..__.._ 22,800) flame radiation and convective loss, and, finally, 
: wp, Sgeoune It. _— in which the energy-dormant is given by a difference 
| Dr. 't.-Ib Cr rt.-Ib. ; : : 
| Loss to jacket (Bt. aemee snftattes 1.700 | between the heat added at constant volume 1,, 
forward) -» 8,400 Loss by convection.. 1,700] and the total heat supplied less the loss by flame 
Total ~ 3,400 Total ~~ 3,400 radiation. i 
Account III ‘ While recognising that the generally accepted 
ACOCOUN , ? ‘ 
| Dr. Ft-lb. * or Ft.1b, | method of analysis, based on measurements of 
| Totalenergy ..  .. 22,800 | (1) Injected as heat | jacket loss, and exhaust-gas calorimetry (after 
Less flame radiation at const. vol.=9, 15,900 disch : d f . 
(Bt. forward) 1,700 (2) Energy dormant charge), has its uses an or many purposes 
(By difference). 5,200/ jg necessary, the writer (without making any 
Total 21,100 Total _. 21,100| pretension to finality) contends that from the 


point of view of the thermodynamics of the internal- 
combustion engine, the method of analysis and 
| the drawing-up of the balance sheet herein presented 
| Gower vabanp. is of fundamental importance. 

| No. I, Table XVI (for example) would have been! Incidentally, the writer believes that in the 
7,430 and 11,970, respectively. Nothing else in| present articles the influence of inherent change of 
| the Balance Sheet would have been affected. On| volume is properly dealt with for the first time. 
‘this basis the contraction loss stands at about|In the examples given, the inherent change of 
| 8-5 per cent. volume is, in each case, a contraction, but when 





5,200 
~ 22,800 





Here the energy dormant 22-8 per cent. of total 
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applying the method to engines using liquid fuel, 
and more particularly heavy oil, the inherent 
change of volume is, on the contrary, an expansion, 
and will, therefore, give rise to an increase of 
efficiency. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Concluded from page 495.) 


THe concluding session of the meeting of the 
Institution of Naval Architects was held on the 
afternoon of Friday, April 8, and consisted of the 
reading and discussion of two papers, the chair 
being taken by Sir Stanley V. Goodall, K.C.B., 
vice-president. 


Launcn or Liner “ Nizuw AMSTERDAM.” 


The first paper was presented by Mr. G. M- 
Chambers, and was entitled “ Launch of the Twin- 
Screw Turbine Steamer Nieuw Amsterdam.” We 
reprint it in abridged form on page 549 of this 
issue. 

The discussion was opened by Mr. J. M. McNeill, 
M.C., who commenced by congratulating the 
Rotterdam Dry Dock Company on the successful 
launch of this vessel, the building of which was 
considerably in advance of anything previously 
attempted in Holland. The paper showed that a 
very careful study had been made of certain adverse 
factors. The main obstacle to be overcome was the 
shallow water at the end of the ways, this being 
only 5 ft. 5 in. and rendering necessary the choice 
of the steep declivity of }} in. per foot for the ways. 
A result of this declivity was a very high thrust 
on the launching triggers and a relatively large way 
end pressure of 15-8 tons per square foot. The 
triggers, in order to take the abnormally high 
initial forces down the ways, were of the mechanical 
type. It would be interesting to know for how long 
they were called upon to take the maximum thrust. 
The detailed arrangement of the eye-plates for the 
attachment of the drag chain ropes was efficient, 
but it seemed that withdrawal of the pin might 
have been more simply arranged for by block and 
tackle purchase than by the lever mechanism 
adopted. The temporary strengthening in the 
boiler rooms was arranged on sound lines and the 
permanent internal reinforcement in way of the 
fore-poppet was well distributed and economical. 
The fore-poppet itself might be criticised as being 
somewhat elaborate for the pressure to be taken 
and, in part at least, had its fixed members sub- 
merged after the vessel was afloat. Here, again, 
however, the abnormally shallow water at the end 
of the ways might be a determining factor. In 
considering the water resistance the low value of 
the coefficient K, viz., 0-0006, might be partly 
attributed to the fact that the vessel was launched 
without propellers, the Queen Mary, which had a 
K coefficient of 0-001, having had all her propellers 
in place. The low value might also be due to the 
absence of that “proximity of bottom effect” 
which had a bearing on the results of large vessels 
launched on the River Clyde. He wondered whether 
having regard to the considerable way end pressure 
in this case, any records of longitudinal or transverse 
stresses were taken. The latter would have been of 
paramount importance if the vessel had been 
launched on one way instead of two. He thanked 
the author for the appreciative references made in 
the paper to his own account of the launch of the 
Queen Mary. 

Sir Amos L. Ayre, O.B.E., said he wished to offer 
his congratulations to the Dutch shipbuilders on 
the way in which they had dealt with a problem 
which had difficulties of its own and which differed 
considerably in scale from previous experience. He 
was interested in the statement that it was possible 
that, should a similar vessel be constructed, it 
might be launched on one way instead of two. 
Without expressing a positive opinion, he doubted 
whether one way was really practicable for a vessel 
of this size, and hoped that if this type of launch 
were attempted full particulars would be available. 
He would not like to endorse the author’s opinion 
that the stresses expected in way of the boiler room 
during launching had not time to develop. The 
tearing up of the ground by the drag chains certainly 
upset any estimates that could be made as to their 





frictional coefficient, but the type of ground avail- 
able might not be altogether objectionable, for, on 
the other hand, he had met with launching 
difficulties from the ground being too hard so that 
the drag chains did not grip. 

Mr. Chambers, in a brief reply, said that the with- 
drawal of the pins for the drag chain release gear 
had been experimented with and it had been found 
that the frictional resistance was so high that the 
mechanical advantage provided by the levers was 
necessary to give a positive action. The full pressure 
had been on the launching triggers for a period of 
about 2 hours. 


ALUMINIUM IN WARSHIPS. 


The last contribution considered by the meeting 
was a paper by Mr. W. R. N. Hughes, R.C.N.C., 
entitled “ Aluminium and its Alloys with Particular 
Reference to their Use in Warships.” Mr. Hughes, 
said that under ordinary conditions aluminium 
and its alloys had an excellent resistance to 
corrosion as a very adherent film of aluminium 
oxide, impervious to most corroding influences, 
was immediately formed on exposure to the atmos- 
phere. Under marine conditions, however, most 
of the alloys suffered from inter-crystalline corrosion, 
the tensile strength was not greatly affected, but the 
elongation was reduced and embrittlement and 
loss of fatigue strength resulted. Alloys containing 
manganese alone (about 1-3 per cent.) and those 
having a high percentage of magnesium (up to 
8 per cent.), however, had relatively good resistance 
to the action of sea air and an excellent resistance 
to that of sea water. The aluminium-magnesium- 
manganese wrought, non-heat-treatable, alloy had 
a resistance to sea-water corrosion at least equal 
to that of the aluminium-manganese alloy, and its 
physical properties were superior, an ultimate 
tensile strength of 13 tons to 14 tons per square inch, 
with an elongation, on 6 in., of 22 per cent. to 23 per 
cent., being attained easily. The alloy was, 
therefore, extremely useful for marine applications. 

Although a number of small vessels, including a 
65-ft. and a 55-ft. motor cruiser, had been built 
almost entirely of aluminium alloy, this was not 
likely to become standard practice owing to the 
high cost of the metal. In general ship construction 
it would be found that practically no structural 
use was ‘made of the light alloys, their use being 
confined to fittings. The cost of the metal and its 
alloys has militated against their employment to 
any large extent in mercantile ships ; in the Navy, 
on the other hand, more extensive use has been 
made of light alloys. The ratification of the 
Washington Conference, which limited the displace- 
ments of new construction, gave great importance 
to economy of weight and led to the extensive 
employment of aluminium and its alloys for minor 
working fittings in 1924 and afterwards. In the 
Kent class, a saving in weight of nearly 200 tons 
per ship had thereby been effected, and the experi- 
ence gained in these vessels had been utilised in later 
ships. Aluminium sheet was used for cabin 
linings, kit lockers, bread lockers, ditty-box racks, 
coat and food cupboards and bins, shelves, racks, 
dressers and drawers. Light alloys were also used 
for making valve handwheels for deck pedestals 
of engine-room telegraphs and other instruments, 
and for electrical work, including parts of electric- 
light fittings, switches and fuse boxes not exposed 
to the weather. Another extensive use for alumi- 
nium was for heat insulation, for which Alfol sheets 
of 99-5 per cent. pure aluminium were widely 
superseding asbestos, cork, &c., for lagging pur- 
poses, owing mainly to its extreme lightness. 

The discussion was opened by Major F. A. Freeth, 
F.R.S., who stated that some very fine dyes, among 
them a bright-blue one, were now available for use 
with aluminium. Further work in this direction 
might make it possible to apply one of these highly- 
stable dyes to the surface of aluminium by painting, 
thus securing very efficient protection. 

Mr. I. D. Taverner said that, in aluminium 
alloys, by far the most important constituents 
conducive to improvement by heat treatment were 
copper, magnesium, and silicon, in the form of 
CuAl, and Mg,Si. Nickel was not nearly so 
important, but conferred strength at elevated tem- 
peratures. While, in the past, many of the heat- 





treatable alloys were susceptible to intercrystalline 
corrosion, research in the last ten years had shown 
this susceptibility to have been due to errors in 
technique. The modern heat-treated light alloys, 
while not so resistant to marine conditions as the 
magnesium-aluminium alloys, were not susceptible 
to intercrystalline corrosion, unless they had been 
subjected to precipitation heat treatment. For 
example, the alloy Duralumin “ H,” in the form of 
sheet, and when quenched at 520 deg. C. and aged 
at room temperature, gave an ultimate tensile 
strength of 18-5 tons per square inch, and an elonga- 
tion, on 2 in., of 20 per cent. After six months’ 
exposure to sea-water spray, the material gave an 
ultimate tensile strength of 18-15 tons per square 
inch, and an elongation of 14-5 per cent. Sand- 
blasting, since it resulted in a marked reduction 
of fatigue strength, was not to be recommended 
as a surface treatment for light alloys. The Ben- 
gough anodic process was easy and cheap of appli- 
cation, and, in the aircraft industry, it was regarded 
as an essential preliminary to all painting and 
enamelling schemes. 

A reference had been made in the paper to the 
fact that aluminium alloys were not “clean” to 
touch. This information was surely based on an 
experience of many years ago. The modern 
anodised light alloys appealed as excellent materials 
for bed berths, handles, and rails, since the vitreous 
coating imparted by the process was hard and clean. 
In addition, this film could be dyed in many pleasing 
fast colours. The author had stated that the cost 
of aluminium-silicon alloys, in sheet form, was 
about 1s. 7d. to 2s. 2d. per Ib., whereas the basis 
price at the present time was ls. 4d. per Ib. Similarly, 
the cost of castings in most alloys, quoted as being 
from 3s. to 3s. 6d. per lb., was in reality from 
1s. 6d. to 2s. 6d. per Ib. The author had said that 
commercially-pure aluminium contained about 
99-5 per cent. of the metal. It was now possible, 
however, to obtain aluminium of much higher 
purity than this. The price was high, but the 
material was finding interesting applications in the 
form of sprayed coatings. In conclusion, there 
were many heavy alloys containing small propor- 
tiens of aluminium which gave excellent: service, 
yet no mention of them had been made. Aluminium 
brass, an alloy containing 2 per cent. of aluminium, 
for example, was employed extensively for condenser 
tubes. Aluminium bronze was another important 
alloy. Furthermore, in the field of heat-resisting 
materials, aluminium was added to both cast-irons 
and steels and it had been found that the oxide 
film formed was particularly resistant to oxidation. 

Sir Harold Yarrow recalled an experience which 
his firm had had with aluminium in 1892. The 
metal had been used for building a torpedo boat for 
the French Government. The vessel measured 
60 ft. by 9 ft. 3 in., and seemed entirely satisfactory. 
One evening, however, the ship had been left 
moored to a vessel fitted with a copper bottom, 
and, next morning, the new ship had disappeared. 

Mr. J. F. Paige stated that it was probably true 
to say that many of the alloys which were commonly 
used in the heat-treated condition were more liable 
to corrosion than the 10 per cent. to 13 per cent. 
aluminium-silicon alloy which was not heat-treated. 
On the other hand, however, there had recently 
been developed certain heat-treated casting alloys 
which were equally resistant to corrosion, some of 
them probably more so, and which were very much 
superior in their mechanical properties, particularly 
their elastic properties. Where stressed parts were 
under consideration, designers were not limited to 
the figure for ultimate tensile strength of from 
10 tons to 12 tons per square inch, and proof stress 
of 3-5 tons, of the un-heat-treated silicon alloy, but 
could obtain a higher ultimate strength and a proof 
stress from two to four times as high, with no loss 
of resistance to corrosion, but, naturally, at some- 
what higher cost. He could not agree with the 
statement that the cost of aluminium castings was 
from 3s. to 3s. 6d. per Ib. ; the market price, to-day, 
for aluminium-silicon alloy castings was much 
nearer 1s. 9d. per Ib. From this it followed that, 
as compared with cast-iron, the cost of saving 4 
ton in weight by the substitution of aluminium 
would be about 601., instead of the author’s figure of 
from 1501. to 200I. 
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Mr. G. A. Bassett, R.C.N.C., emphasised that| 
the paper dealt with applications of aluminium in | 
shipbuilding, and added that some of the previous | 
speakers appeared to have lost sight of this fact. 
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In most shipbuilding operations the material could 
not be brought to the shipyard ready prepared, | 
but had to be fabricated on the site ; trunking, for | 
example, had to be built up of sheet aluminium at | 
the yard. The problem, therefore, resolved itself | 
into two alternatives. Either a materia] should be | 
produced which would not corrode, or the material | 
should be capable of being treated in such a manner | 
that, with ordinary usage on board ship, it would | 
give a reasonably long life. In this connection, Mr. | 





Taverner’s reference to spraying with pure aluminium 
was of distinct interest. A method of protecting 
aluminium alloys which could conveniently be 
carried out in a shipyard or on board a vessel was 
the need of the moment in shipbuilding. 


Mr. G. A. Anderson doubted whether enough | 
attention had been given to the importance of time | 
tests investigations | 
These had no doubt been con- | 


and scale in the corrosion 
cited in the paper. 
ducted over a relatively short period of time on 
small test pieces. Long-time experiments carried 
out on Duralumin in the United States had shown 
conclusively that the attack on large structural 
members was far less severe than would be antici- 
pated from the results of tests obtained on small 
pieces of sheet. When mentioning methods of 
protecting aluminium alloys from corrosion, the 
author might have included some allusion to 
rolled-on coatings of pure aluminium. This com- 
posite sheet gave excellent results, and was very 
widely employed by aircraft manufacturers for 
stressed skin coverings. ‘The effect was somewhat 
similar to that of sprayed-on coatings of pure 
aluminium. Attention might also be called to the 
anodic processes of special type which had been 
developed recently for use with aluminium reflectors. 
Unlike films produced by the ordinary anodic 
treatment, these gave a very high degree of reflec- 
tivity. They were also very durable. 

Mr. C. H. E. Ridpath said that the author had 
mentioned that the suitability of aluminium alloy 
for electrical conductors in liners had been investi- 


gated by the Institution of Electrical Engineers, but 


that they had recommended against it. He believed, 
however, that it was pure aluminium and not 
aluminium alloy which the Institution had investi- 
gated. In this connection, it might be of interest 
to note that aluminium cable had been put down 
in two large industrial towns in the north, the one 
in 1909 and the other in 1910, and they were still 
in service. The difficulty of joining aluminium 
cable had sometimes been referred to, and, in these 
two cases, the joints employed were of a purely 
mechanical type. 
for a considerable number of years and had proved 
entirely satisfactory. He wondered whether the 
author could tell the meeting the reasons why 
aluminium cables had been turned down by the 
Institution of Electrical Engineers. Aluminium 


"bus bars had been installed in the Aquitania in 1914 | 


and were still in service. It was somewhat surpris- 
ing that they were not used to a greater extent in 
ships. 

Mr. A. J. Murphy said that the main conclusion 
to be drawn from the paper was that the further 
extension of the use of aluminium, and the con- 
sequent saving in weight, were dependent on im- 
provement in the resistance to corrosion of the 
stronger aluminium alloys. He was sorry to see 
that the author considered the anodising treatment 
to be expensive, and he wondered whether this 
aspect had been studied sufficiently. It might be 
worth while to reconsider tae matter on the basis 
of anodising plant designed specifically to handle 
parts of the size and shape most in demand in naval 
construction. An interesting application of the 
dyeing of aluminium had recently been adopted in 
the aircraft industry. Rivets of three or four 
different compositions were employed and to dis- 


tinguish them, they were dyed in different colours. | 
Those of Duralumin might, for instance, be dyed red, 
those of magnesium-aluminium alloy green, and so | 


on. From the points of view of all concerned, 
namely, designer, operator, and supplier, it was well 
to emphasise that aluminium-alloy parts, when ex- 





These had thus been in service | 


| 
} 
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Fig. 31. Tractor Barrery Crane; MEssRs. 
posed to sea spray, were operating under difficult | aluminium for electrical conductors on board ship. 
| conditions. If tropical climate were also to be | Conditions at sea were different from those obtaining 
encountered, the problem was seriously aggravated. | in industrial towns. For example, conductors on 
| It would seem to be rational, therefore, to specify | board ship were exposed not only to sea-air corrosion 
aluminium alloys for parts in exposed positions on | but also to more vibration than was normally the 
board ship only when two conditions were met.|case on land. He quite agreed that there were 
The first of these was that there must be a serious | many valuable alloys, such as aluminium brass, 
demand for saving of weight, and, secondly, that | which contained small proportions of aluminium, 
provision must be made for frequent inspection and | but he had not included these in order to keep 
| renewal of damaged paint work. An extension of|the length of his contribution within reasonable 
the use of light alloys in the engine-room could be | limits. 

envisaged with greater confidence. In addition to| The Chairman then proposed a vote of thanks to 
pistons and inspection covers, there was scope for| Mr. Hughes for his paper, and further votes of 
aluminium alloys in Diesel-engine scavenger pumps, | thanks to the Council of the Royal Society of Arts, 
fuel-air and supercharger valves and levers, and in | for allowing the Institution to use its hall for the 
compressors and many auxiliary services. He did | meetings, and to the President, Lord Stonehaven, 
|not think that it could be maintained that alumi-| and the secretary terminated the proceedings. 
nium alloys, in general, were liable to intercrystalline 
|corrosion. This type of attack occurred in certain 
alloys when they had received a rather special form | 
lof heat treatment, but this danger was now well 
| recognised and could be avoided without much 
| difficulty. 

A brief written contribution to the discussion, 
sent in by Mr. H. E. Skinner, R.C.N.C., was read 
to the effect that the author had rightly laid stress 
on the behaviour of various light alloys, after having 
been exposed to sea air and sea water, but, | loading transport wagons, stacking, pulling loads or 
| strangely enough, he had not given figures for pure | shunting goods trucks. The crane illustrated in 
|aluminium, which, it was understood, showed | these figures has a load capacity of 11,000 Ib., 
| excellent results and would give a suitable basis for | and can be driven either by a heavy-oil engine, as 
| comparison. |shown in the second of these illustrations, or by 

Mr. Hughes, in a brief reply, said that the dyeing | storage battery and electric motor, as showr in Fig. 
lof aluminium had been mentioned. The trouble |31. The heavy-oil engines can also be replaced by a 
with many of the treatments suggested for alu- petrol engine if required. The total weight of the 
minium, however, was that they were expensive. | crane is approximately 18,000 lb., and the jib has 
Mr. Taverner and other speakers had criticised|a normal length between its outer end and the 
the figures he had quoted in the paper for the | fulcrum of 14 ft. 3 in. If required, however, the 
cost of aluminium sheet and castings. It should | jib can be fitted with a sliding extension, as shown 
be pointed out, in answer to this, that all the prices | in Fig. 31, this attachment permitting the unloading 
he had quoted had been based on the cost of the | of large crates from covered rail wagons, a process 
metal in 1933, which fact had been stated in the | which would not be possible with the normal jib 
contribution. It had also been said that his| hook owing to the lack of headroom. The loads 
figure for the first cost of saving a ton in weight | can be lifted and lowered at speeds varying from 
by the substitution of aluminium alloys for steel, | 14 ft. per minute to 33 ft. per minute, and a constant 
namely, between 150/. and 200/., was too high, | lowering speed is available of about 26} ft. per 
and that the figure should have been about 60/.| minute. The road speed of the crane ranges from 
In view of the arguments put forward, he was glad|24$ m.p.h. to 3} m.p.h. All the movements ar 
to accept this figure. In answer to Mr. Anderson, | derived from the engine or motor through a change- 
he would point out that he had indeed mentioned, | speed gear-box, and the controls are located within 
in the paper, the rolled material Alclad and Aldural, | easy reach of the driver when he is standing on the 
which he had pointed out consisted of a coating|rear platform. Steering is effected by a single 
of high-purity aluminium on each side of a sheet | castor wheel at the rear, controlled by a large: 
of Duralumin. He had also emphasised that the | hand wheel as shown, and the rapid turn rendered 
protection was more than purely mechanical, since | possible by this arrangement enables the crane to be 
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(Concluded from page 382. 

A RANGE of three-wheeled tractor cranes was 
exhibited by Messrs. Miag, Braunschweig. These 
cranes, of which two examples are illustrated in 
Figs. 31 and 32, above and on page 527, are suitable 
for a variety of services, such as loading and un 





the pure metal was anodic to the alloy, and so| employed as a slewing model. In effect, with the 
electrolytically protected cut edges, where the| castor wheel turned through 90 deg., the crane 
alloy was exposed. Mr. Ridpath had raised the | when slewing rotates about the centre of the front 
| question as to why the Institution of Electrical | axle. The batteries in the case of the electric 
Engineers had recommended against the adoption of 


model 
are totally enclosed. 
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Fie. 33. Etecrric-We_pinc Macuine; Messrs. Paut Knopp. 


special cases, the 
pressure can be varied 
within a few cycles 
by means of a pres- 
sure regulator in con- 
junction with an ad- 
ditional device. The 
lower electrode arm 
is adjustable in height 
by means of a hand- 
wheel operating a 
screw motion, while 
the upper electrode 
can be varied beyond 
the normal stroke by 
a hand lever when es- 
pecially bulky work 
is being dealt with. 
The pressure on the 
upper electrode is 
controlled by pedal, 
this pedal also opera- 
ting a switch which 
results in a change 
over from spot to 
seam welding. In spot 
welding, the electrode 
can be operated with- 
out actual welding by 
releasing the pedal in 
the event of the work 
not being in its cor- 
rect position. The 





between the period of the welding current and the 
interval. Fig. 33 shows a machine employed for a 
process known as “hump” welding, which is 
employed in certain cases where articles have to be 
welded in large quantities with a considerable 
degree of accuracy. In this process, small projec- 
tions are formed on the surfaces to be welded 
during the previous drawing or stamping operation, 
the projections forming the only points through 
which the current passes at the beginning of the 
welding operation. Heating up is effected with 
unusual rapidity, and the operation is actually 
carried out under a high electrode pressure. Up 
to twenty projections are welded at the same time 
and the process is adaptable not only to flat faces, 
but to cylindrical or curved forms which are held 
under high pressure between the electrodes until 
cooling has taken place, so that any tendency to 
distortion is eliminated. Owing to the short 
welding time and the localised heating effect, the 
work itself remains practically cold, and the life 
of the electrodes is increased. All the controls 
are centralised on the machine, and safety is ensured 
by the fact that it is necessary for the operator to 
use both hands outside the danger zone during the 
descent of the ram, 

The same firm exhibited the butt welder illus- 
trated in Fig. 34, annexed. This machine is 
specially designed for butt-welding tools of high- 
class material to shafts of inferior quality, or for 
thin-walled pipes which must be flush after welding. 
To ensure accurate alignment, the clamping jaws 
are serrated, the serrations engaging with each 


welding current is | other so as to clamp the components to be welded 
switched on by de- | | centrally, regardless of their different diameters 


pressing the pedal | 


land without exchanging jaws. Special attention 


Various types of electric welding machine were |an extra amount against a stop. The welding | is paid to the accurate guidance of the pressure slide. 
shown by Messrs. Paul Knopp, Berlin, one of these current can also be controlled by push button, or | This slide moves on adjustable anti-friction bearings, 
is designed for spot and seam welding of light metals, | automatically by cams. For seam welding, the|so that accurate location is maintained even at 
in which high power output over a short welding | electrodes are replaced by roller heads, the seams | highest upsetting pressures. The pressure screw 
time is necessary. The current can be varied | being produced either with a series of spot welds | spindle is supported in ball bearings, the pressure 
by steps and controlled both by the primary | spaced from 10 mm. to 50 mm. apart, or as con-| being transmitted to the upsetting slide without 
voltage and the voltage at the electrodes, the | tinuous seams. In the former case, the rollers are| any clearance or play. The slide can, therefore, 
exact voltage in use being shown on suitable | moved by steps with a cam control, while in the| be easily moved, and the upsetting pressure is 
instruments. The welding times are controlled | latter case, the rotation is continuous, the rollers | exerted without effort on the part of the operator. 
by a rectifying valve in combination with a remote | being positive ‘ly driven in both cases. A cycle | In the case of power-driven upsetting machines, the 
control system, and the pressure on the electrodes | selector is connected with the roller drive to permit | power feed is driven from a separate motor and 
is capable of fine adjustment by oil pressure. In| of adjustment of the welding time, and the ratio ' automatically engaged after the slide has travelled 
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4, respectively, and also by the photograph reproduced 
in Fig. 2. The complete chamber, which is lagged all 
over to reduce loss of heat, is composed of Meehanite 
castings, the upper section being formed with lugs by 
which the whole of the weight is transmitted through 
bearings to brackets secured to the steel frame. Below 
the upper section is a casting in the form of a ring 
in which are mounted 11 electric heating elements, 


a predetermined length of stroke. From this point, 
the welding process is automatic, the welding current 
being cut-off at the correct moment. The upsetting 
is performed under an exactly adjustable pressure, 
and the joint is kept under this pressure until 
it is cooled off and solidified. The table is entirely 
closed, preventing flashed particles from entering 
the interior of the machine frame. The trans- 
former has 24 steps, 12 of them being used for 
preheating, and the other 12 for welding. The 
preheating and welding current is controlled by a 
pedal, leaving the operator’s hands free for the 
operation of the machine. All operating and 
control members are centralised on the front side 
of the machine within a convenient reach to the 
operator. The lighting up of a red signal lamp 
indicates that the power drive is engaged. 


a total of 12-65 kW. This casting is formed with a 
central division plate in which a plug cock is fitted, as 
is most clearly shown in Fig. 3, and this cock enables 
the oil to be run from the heating chamber into a 
pressure chamber below. The lower part of the 
pressure chamber is formed by a plain ring, the object 
of which will be explained later, and below this is 
another ring carrying a perforated filter plate. On 
the latter a disc of asbestos cloth is placed, and this 
cloth supports a single sheet of filter paper, the periphery 
of which is clamped between the perforated plate and 
the ring above it. Below the filter-carrying ring is the 
end casting, but between them is clamped a conical 
plate, the centre of which is connected to the outlet 
pipe. This pipe passes out through an opening in the 
end casting, shown in Fig. 3, and leads the oil to the 
final steaming tank. 











REFINING PLANT FOR USED 
LUBRICATING OIL. 


_ Atruoven the used mineral lubricating oil drained 
from the crankcase of a petrol motor-car engine may be 





the loading of each element being 1,150 watts, making | 


| 


badly contaminated with petrol, water, carbon and 
metallic particles, acids, &c., the stable hydrocarbons 
of which the oil is mainly composed are not affected by 
its use as a lubricant, and it can thus be said that a 


The method of holding the parts forming the heating 
chamber and pressure chamber together, and also of 
enabling them to be separated for changing the filter 
paper, examining the heating elements, &c., is most 


good mineral oil will not wear out. If, therefore, the 
contaminants can be removed from the oil after use, | 
it should not only be fit for further service, but its 
lubricating properties may actually be improved. If 
the gummy products and sludge which result from 
the oxidation of certain hydrocarbons, present to 
some extent in the original oil, are once removed, 
these gummy products will not recur, to any appreciable 
extent, because the hydrocarbons from which they 
originated have been eliminated. From this it will 
be seen that if a used lubricating oil is properly purified 
by a re-refining process the resulting product can be 
at least equal, if not superior, to the original oil. 

in view of the important economies which may be 
effected by rendering dirty crankcase oil fit for re-use | 
as & lubricant, instead of burning it under boilers, as | 
is sometimes done, considerable interest attaches to|is open at the side, so that the pressure 
a plant designed, and patented, for the purpose by Mr.| can be swung round, as shown in Fig. 2, when the 
S. Bramley-Moore, M.C., M.I.Mech.E., M.L.A.E.,| nuts on the tubes are slackened off. 


clearly shown in Fig. 4. A pair of bridge bars at the 
top are mounted on a spindle passing through the two 
lugs on the upper casting of the heating chamber. 
A block is fitted between the outer ends of the pair of 
bridge bars and through these blocks tie rods extend 
downwards on each side to a single bridge bar which 
bears against the bottom end casting. The rods are 
connected to the ends of the bottom bridge bar by a 
pair of links at each end, so that by tightening up 
nuts on the upper ends of the tie rods the parts are 
drawn firmly together. It will be seen from Fig. 4 
that the weight of the casting forming the pressure 





into the upper bridge blocks and fitted with 


on the pressure-chamber casting. 
In this way, 


X XVI, is essentially a small-scale oil refinery, in which | attention. To change the filter paper, which must be 
the dirty oil is re-refined by distillation, coagulation, | done after each charge has been filtered, it is only 
steam treatment and filtration, so that it is indistin-| necessary to slacken the tie rod nut at the back of the 
guishable from new oil. Actually, when the treatment | plant, i.e., that on the left in Fig. 4. This will allow 
is properly carried out it is claimed that the re-refined |the bottom bridge to drop, together with the end 
oil may be superior to new oil in some respects for the | casting, the filter carrier ring and the ring above it. 








| 
| 


| 


near their lower ends, on which rest lugs formed | communication with the atmosphere. 
One of these lugs | mentioned here that by varying the steaming time the 
chamber | viscosity of the oil can be adjusted. 





reasons indicated above. 

The design and arrangement of the plant can best 
be followed from the longitudinal section given in Fig. 3, 
and it will be seen to consist of three cylindrical cham- 
bers supported on a framework composed of rolled- | 
steel joist and channel sections. The dirty oil is | 
poured into the chamber on the left through a swivel | 
cap at the top, about 64 gallons being run in at each | 
filling. About 4 Ib. of a refining powder, consisting | 
largely of fuller’s earth, is added to the oil, the mixture | 
being thoroughly stirred as required by a mixing, blade 
connected to a vertical rod which passes out through | 
a stuffing box at the top of the chamber. It will be 
seen from Fig. 3 that the dirty-oil chamber is enclosed | 
in the upper part of a larger cylinder which acts as | 
a condenser for the hot vapours passing over, through | 
an expansion chamber, from the heating chamber in | 
the centre of the plant. ‘These vapours, which include 
any petrol or other volatile constituents, as well as 
any water, that may be present in the dirty oil, are 
condensed in the lower part of the chamber, which is | 
exposed to the air, and are drained off at intervals. | 
Any non-condensible gases present are allowed to 
escape through a vent taken through the wall of the 
building to the outer air, since they have an objection- 
able odour. As will be seen from Fig. 3, the upper | 
part of the condenser is lagged so that the heat in the | 
gases and vapours in the annular space surrounding 
the dirty-oil chamber is used to pre-heat the dirty oil. 

The complete treatment of a charge of oil occupies 
about 40 minutes, when the plant is working con- 
tinuously, and the oil is allowed to remain in the 
dirty-oil chamber for this period. After a final stirring, 
it is then forced into the heating chamber by admitting 
compressed air at a pressure of about 25 lb. per square | 
inch. The compressed air may be provided in any 
convenient manner, but if neither compressed-air mains 
nor an air compressor are available, it may be supplied 
from a cylinder through a suitable reducing valve. | 
Actually, if a cylinder is needed it may well contain 
nitrogen, which has the obvious advantage that it will 
not support combustion. The construction of the 
heating chamber is illustrated by two longitudinal 
sections taken at right angles and shown in Figs. 3 and 


| been deposited in a layer of the order of an inch in 


| be seen on the right in Fig. 1, 


The descent of the two rings, however, is limited by 
a lug, which extends from the carrier ring and fits 
round the front tie rod, the lug coming into contact 
with the upper end of a short sleeve fitted on the 
lower end of this tie rod. It will be clear, from an 
inspection of Fig. 4, that the effect of this will be to 
break the joint between the end casting and the carrier 
ring, so that the latter, together with the ring above 
it, can be swung round, thus giving access to the filter. 
On the latter, the whole of the refining powder, with 
the contaminating matter it has collected, as well as 
any solid particles present in the dirty oil, will have 


thickness. It is to enable the filter to be rotated 
without disturbing the deposit on it that the upper 
ring is provided. When this ring has been lifted off 
by hand the asbestos cloth carrying the filter paper 
with the deposit on it can be removed. The paper and 
deposit are thrown away, the asbestos cloth is replaced 
with another filter paper on it, the two rings are swung 
back into position, and the tie-rod nut tightened up 
again. It may be pointed out that the filter paper is 
not changed immediately after the filtering operation, 
as the residue on it is then too hot to handle comfort- 
ably. Actually, it is allowed to cool until just before 
the next charge is ready for filtering. The joints | 
between the various sections of the heating 





chamber and pressure chamber, carrier ring and end 


cover, are all made with lead rings, which have been 
found to be entirely satisfactory. 

The greater part of the refining process is carried 
out in the heating chamber and pressure chamber just 
described, but before dealing with the various opera- 
tions it will be convenient to refer to the third vessel 
in which the treatment is completed. The vessel can 
and is shown in section 
on the right of Fig. 3. It is of cylindrical form, con- 
structed of steel plate, with lagging over the sides and 
bottom, and is divided into two parts by a conical 
plate welded in position. The upper part, into which 
the oil is delivered from the filter when compressed 
air is admitted to the pressure chamber, forms an 
open tank in which the final steaming is carried out. 
A hinged lid is fitted at the top, but this lid is normally 


|the proportion of mechanical impurities and ash. 
|this condition an average sample of the oil used for 


? 
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left open, though it can be instantly closed in case of 
emergency. The lower part of the vessel forms 
a steam generator which supplies the whole steam 
requirements of the plant. In it water, supplied as 
required from the mains, is heated by two 2-kW 
electric immersion heaters. The fittings provided 
include a gauge glass, a pressure gauge and a safety 
valve, the latter being set to blow off at a pressure of 
28 Ib. per square inch. 

Referring now to the operation of the plant, we 
have already explained that the oii which has been 
mixed with the refining powder and preheated in the 
dirty-oil chamber is forced into the heating chamber 
by admitting compressed air to the former. The plug 
cock between the heating chamber and the pressure 
chamber is, of course, closed when the oil is admitted. 
Current is switched on to the heating elements and 
the temperature of the oil raised to about 500 deg. F.. 
the temperature being indicated by the mercury-in- 
glass thermometer visible in Fig. 1. Steam, at about 
20 Ib. per square inch, is then admitted to the bottom 
of the heating chamber for about half a minute, in 
order to ensure the complete admixture of the oil 
and the powder, and also to prevent the formation 
of sediment. The heating is continued until the oil 
has reached a temperature of about 575 deg. F., when 
the current is cut off and steam is again admitted. 
It should be noted that a thermostat is fitted in the 
heating chamber, and this cuts off the current to the 
heaters if the temperature should rise, by inadvertence. 
to 620 deg. F. The volatile impurities are driven off in 
the steaming process during which the tes perature of 
the oil slowly falls, and at a temperature of about 
550 deg. F. the plug cock is opened to permit the oil to 
run into the pressure chamber. As previously men 
tioned, any vapours given off during the heating anid 
steaming operations pass out of the heating chamber. 
through the expansion chamber, which serves to trap 
any oil that may pass over, to the condenser in which 
they are condensed, or from which they escape to the 
atmosphere. It will be clear that with this arrange- 
ment there can be no material rise of pressure in th 


chamber is supported by two tubes which are brazed | heating chamber while heating and steaming are being 
nuts | carried out, since the chamber is in more or less direct 


It may be 


When the whole charge of oil has run into the 
pressure chamber, the plug cock is closed and air is 


Sardinia House, Kingsway, London, W.C.2. The plant, | free access to the heating elements is obtained, | admitted to the chamber to force the oil through 
a photograph of which is reproduced in Fig. 1, on Plate | although we understand that these require but little | the filter into the open steaming tank. 


The air pressure 
necessary for this purpose varies from about 15 Ib. 
to 25 lb. per square inch, depending upon the condition 
and quality of the oil being treated; the highest 
pressure mentioned will only be necessary when very 
dirty oil is being treated. Steam at a pressure of from 
10 Ib. to 15 lb. per square inch is passed through the 
oil in the steaming tank for from 5 minutes to 15 
minutes, the period and pressure being again deter- 
mined by the quality and condition of the oil; any 
odour remaining in the oil is removed during this 
operation. This completes the refining process, but 
to conserve the heat, the refined oil is allowed to 
remain in the steaming tank until the next charge 
is ready to be delivered from the pressure chamber, 
when it is drawn off through a plug cock into a 
drum, and is ready for use after cooling. It should 
be mentioned here that since the oil in the open steam- 
ing tank is at a temperature above its flashpoint, no 
naked flame must be brought near the plant. 

With regard to working costs, we understand that 
one man can easily operate a plant capable of refining 
about £0 gallons a day. The electrical energy required 
amounts to about 14 kWh per gallon of oil treated, 
and the only other expenditure necessary is for the 
refining powder and filter papers. With electrical 
energy at Id. per unit, the operating cost, excluding 
labour, would amount to about 2}d. per gallon. In 
connection with the operating costs, however, it should 
be pointed out that the volume of the re-refined oil is 
less than that of the dirty oil owing to the constituents 
driven off during heating and steaming, or removed as 
a result of filtration. The loss, of course, depends 
upon the proportion of volatiles present in the dirty 
oil and may vary from 5 per cent. to 25 per cent. 
The plant, we are informed, is quite suitable for the 
re-refining of transformer oil which, however, must 
not be heated to a temperature exceeding 400 deg. F. 
Moreover, since this oil must not contain the slightest 


|trace of water, the final steaming operation would 


generally be dispensed with. 
In conclusion, we give below some notes and data 
obtained from a report of a test on a Bramley oil 


|refiner carried out by Messrs. Moore and George, 


Limited, Adelaide House, King William-street, Lon- 
don, E.C.4, on April 5 last. The oil tested had been 
agitated with warm water and allowed to settle before 
the test, this pre-treatment having considerably reduced 
In 
Specific gravity at 


two test runs was as follows: 
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THE BRAMLEY REFINING PLANT FOR USED LUBRICATING OIL. 


(For Description, see Page 528.) 









































Fie. 1. PLANT FROM OPERATING SIDE. Fig. 2. Heatina CHAMBER OPENED, SHOWING 
HEATING ELEMENTS. 


Fig.4. 
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60 deg. F., 0-892; closed flash point, 184 deg. F.; 
viscosity (Redwood No. 1) at 200 deg. F., 53 seconds ; 
mechanical impurities, 0-04 per cent.; ash less than 
0-01 per cent.; water, 0-10 per cent.; total acidity, 
49 mg. KOH per 100 gm.; odour of burnt oil An 
average sample of the oil after treatment in the Bramley 
refiner had the following analysis :—Specific gravity 
at 60 deg. F., 0-896; closed flash point, 415 deg. F. ; 
open flash point, 430 deg. F.; viscosity (Redwood 
“No. 1) at 70 deg. F., 1,890 seconds; at 140 deg. F., 
213 seconds ; and at 200 deg. F., 68 seconds; setting 
point (I.P.T.), below 10 deg. F.; total acidity, 8 mg. 
KOH per 100 gm.; ash, less than 0-01 per cent. ; 
mechanical impurities, nil; water, nil; odour, good ; 
appearance, clear red; coke (Ramsbottom) before 
A.L.D. oxidation, 0-39 per cent. ; coke (Ramsbottom) 
after A.I.D. oxidation, 1-17 per cent.; absolute 
viscosity at 100 deg. F. before A.I.D. oxidation, 1-42 
poises; and absolute viscosity at 100 deg. F. after 
A.I.D. oxidation, 2-26 poises. 

In the tests in which these results were obtained the 
oil charged into the plant for two runs was approxi- 
mately 13-7 gallons, and the refining powder used was 
6 per cent. by weight. The treatment occupied 
2 hours and 6 minutes, and the yield of treated oil was 
10-1 gallons, or 73-7 per cent., the remainder being 
accounted for by 2-1 gallons of distillate (15-3 per 
cent.), and a loss of 1-5 gallons (11-0 per cent.). The 
volumes mentioned were all corrected to 60 deg. F. 
It will be noted that as a result of the treatment the 
closed flash point has been raised, the viscosity has 
been increased, and the acidity reduced. The report 
states that the treated oil is of good quality and suit- 
able for the purpose for which. it was originally intended, 
and also that *‘the oxidation characteristics are to a 
considerable extent dependent upon those of the oil 
before use, but, nevertheless, we would point out that 
the oxidation characteristics of the finished oil, as 
indicated by the Air Ministry tests, are extremely 
satisfactory, being, in fact, in accordance with the 
requirements of the Air Ministry for aviation lubricating 
oils.” It is stated also that the treated oil would 
meet the requirements of the specification under which 
the oil was originally supplied, except with regard to 
specific gravity and viscosity, both of which were 
slightly higher than originally specified. The report 
mentions, however, that a slightly less viscous oil 
could be obtained by reducing the period of steaming. 

The Bramley oil refiner is handled exclusively by 
Messrs. Aldridge, Radford and Company, 1, Fore-street, 
London, E.C.2. 








THE LATE MR. W. E. HIGHFIELD. 


THE engineering profession and a very wide circle 
of friends have suffered a grievous loss by the death 
of Mr. W. E. Highfield at the comparatively early age 
of 58. Mr. Highfield underwent a major operation at 
the end of January, and his stamina ultimately proved 
insufficient to overcome its effects. Some weeks ago his 
condition appeared promising and he talked with 
eagerness and interest of his plans for the future, but 
the true turning-point was never reached and he 
gradually lost strength, passing away last Saturday. 
It is to be feared that Mr. Highfield’s constitution had 
been weakened by the extreme conscientiousness and 
thoroughness which he brought to every task which 
confronted him and his readiness to shoulder other 
people’s burdens. The professional consulting acti- 
vities which he carried on in conjunction with his 
brother, Mr. J. S. Highfield, and Mr. Roger Smith were 
alone sufficient to use up the energy of an ordinary 
man, but to these Highfield added a care and attention 
in the domestic sphere, particularly in connection with 
the education of his children, which were unusual. 
Since the death of Mrs. Highfield some three years ago, 
this part of his daily task had heavily increased. 
That the more than punctual performance of these 
duties of his profession and his home did not weaken 
the conscientiousness which he brought to ancillary 
activities is sufficiently evidenced by his work for the 
Association of Supervising Electrical Engineers and the 
Institution of Electrical Engineers. All who are con- 
cerned with the activities of these bodies know the 
extreme attention and care he devoted to work which 
he undertook on their behalf. 

William Eden Highfield was born on February 6, 
1880, and was educated at a private school in Colwyn 
Bay. At the age of 17 he became a pupil of his older 
brother, Mr. J. 8S. Highfield, who at that time was 
electrical engineer to the St. Helens Corporation. A 
year later he obtained a post with Messrs. The Chloride 
Electric Storage Company, passing through the drawing 
office, shops and laboratory. From 1902 to 1906 he 
was assistant engineer to this company, being main! 
occupied with the design and erection of batteries, 
boosters and their associated switchgear. In 1906 
Highfield transferred his services to Messrs. Dick Kerr 
and Company, of Preston, and remained with them 
until some years after the firm had become part of 





Messrs. The English Electric Company. He was at first 
engaged in the design of direct-current machinery, and 
became chief designer of this department in 1913. 
His technical ability was largely responsible for the 
great success of the company in the production of 
large direct-current generators. It was while holding 
this position that, in conjunction with Mr. J. E. 
Calverley, he developed the interesting machine know 
as the Transverter. This machine, which is employed 
to step-up direct current to high voltages for trans- 
mission purposes, was exhibited at the British Empire 
Exhibition in 1924, and aroused great interest. A 


detailed description of it will be found in our issue of | 


May 2 of that year. 

That the Transverter has not taken a place in 
commercial electrical work was not due to any tech- 
nical defect in the machine itself, nor to any unsound- 
ness in the arguments in favour of high-voltage direct- 
current transmission which Highfield advanced and in 
which he continued to take an interest. The machine, 
however, arrived at a time when alternating-current 
transmission was already well established and any 
extensive introduction of direct-current transmission 
would have represented a technical revolution. Much 
of the work which the Transverter might have done is 
now possible of accomplishment in a simpler way 
owing to the development of the mercury converter. 
The introduction of the machine, however, formed a 
valuable illustration of Highfield’s technical ability, 
while we are sure that Mr. Calverley will not mind us 
saying it also gave a characteristic illustration of his 
fairness and lack of self-aggrandisement in that he 
always insisted that it should be known as the Calverley- 
Highfield Transverter. Before leaving this part of 
Highfield’s career, mention should be made of the 
heavy load he carried and the versatility he displayed 
during the war period, when the range of manufacture 
for which he was responsible strayed so far beyond 
his normal fields as to include aeroplanes. 

Highfield joined his brother’s consulting business in 
1921, the firm being later joined by Mr. Roger T. Smith. 
There is no need to attempt to detail the extensive 
consulting practice'with which he has been concerned 
since that year and in which he played such a promi- 
nent part. The Central England Scheme of the Central 
Electricity Board may be mentioned, however, as an 
extensive work in which he was personally closely 
concerned. We have already mentioned his connection 
with the Association of Supervising Electricians and 
the Institution of Electrical Engineers. Of the former 
body he was elected president in 1922, holding the office 
for two years and illustrating the thoroughness with 
which he carried through anything he undertook, in 
the care devoted to his two presidential addresses. 
Highfield’s interest in education and in the assistance 
and encouragement of younger men were illustrated 
by the presentation of a Shield to the Association, to 
be awarded on the result of an annual competition 
conducted by means of essays on some electrical 
subject. He was also largely responsible for the 
Employees’ Guide published by the Association, in 
which the Wiring Rules of the Institution of Electrical 
Engineers are explained and simplified for the benefit 
of those who actually carry out the wiring work. 

Highfield joined the Institution of Electrical Engi- 
neers as an associate member in 1911, and was trans- 
ferred to the class of member in 1920. He served 
many years on the council and a full period as vice- 
president. The termination of his term of office in 
the latter capacity relieved him to some extent of the 
heavy committee work he had carried on for many 
years in various spheres of the Institution’s activities, 
but it is to be feared that the relief came a little late. 
It is, we hope, betraying no confidence to say that, 
very fittingly, the council of the Institution had 
determined to bestow on Highfield the highest honour 
in its power. The receipt of this intimation, on a 
sick bed, was an acute pleasure to him, and in no way 
can the resilience of his spirit and the keenness of his 
intellect be better illustrated than by saying that 
within a few weeks of the end he discussed with us 
the subject of a presidential address which will never 
be written. With the death of W. E. Highfield the 
profession has lost an able exponent and practitioner, 
and the Institution a potential leader and a wise coun- 
sellor. We and many others have lost a tried friend. 
To those who were nearest to him consolation can 
only lie in the memory of an unselfish and fructuous 
life. 








THE LATE MR. LAWRENCE ENNIS, 
C.M.G., O.B.E. 

A unk with one of the major engineering achieve- 
ments of the decade has been severed by the 
regretted death of Mr. Lawrence Ennis, C.M.G., 0.B.E., 
on Thursday, May 5. Mr. Ennis, who was born in 
August, 1871, had only a few months ago relinquished 
active work, his position at the time of retirement 
being that of managing director to Messrs. Dorman, 





Long and Company, Limited, Middlesbrough, the 
builders of the famous Sydney Harbour Bridge, for 
the erection of which work, during the eight years it 
took to complete, he was in sole charge. Born at West 
Calder, Scotland, Mr. Ennis received his early general 
education at the Midlothian County School, until the 
year 1885, when the family went to the United States. 
In that country he remained for eight years, first 
serving a five-year apprenticeship with a firm of 
machine-tool makers, Messrs. Connell and Denzler. 
Rochester, New York, and then, after a period as 
assistant engineer with the Rochester Bridge and Iron 
Works, becoming superintendent engineer for the 


| Baltimore Bridge and Iron Works, Maryland. This 


latter experience led to Mr. Ennis’s appointment to 
a somewhat similar position with Messrs. Dorman, 
Long. He occupied the post for two years, being 
promoted in 1905 to works manager, and 1915 to 
general manager. The years that followed this appoint- 
ment were marked by very varied activities, including 
in addition to the firm’s normal work, the construction 


| steel works and rolling mills at Redcar, the production 
| of shells and shell-steel, the building of the firm’s model 


village of 550 houses and of 418 steel-framed houses 
for the Corporation of Middlesbrough, and work as 
President of the Iron and Steel Trades Association. 

In March, 1924, the contract for the Sydney Harbour 
Bridge was placed with Messrs. Dorman, Long, and 
Mr. Ennis was entrusted with the task of the whole 
of the constructional operations on the site. It will 
be remembered that this involved the construction 
of workshops near the bridge, as no inconsiderable 
part of the structure was manufactured at Sydney. 
though the major portion came from Middlesbrough. 
either as raw material or in a partly-completed state. 
Moreover, the granite quarries from which the material 
for the pylons, &c., was drawn, and the cement manu- 
facturing plant at Tasmania, as well as numerous 
subsidiary works, were all in Mr. Ennis’s charge. The 
magnitude of the whole undertaking, especially the 
problems involved in the erection, cannot be described 
here, but some indication is given in a joint paper 
dealing largely with the work at Sydney, read by 
Mr. Ennis and Mr. Ralph Freeman before the Insti- 
tution of Civil Engineers,* for which paper Mr. 
Ennis was awarded a Telford Premium. Although 
the general procedure had been determined under 
Mr. Freeman in London, there were, as may be 
imagined, difficulties arising which could only be dealt 
with on the site. One such was the handling of the 
deck hangers, which being tension members only, were 
not stiff enough to be freely handled in erection. The 
successful method of dealing with them by means of 
a special cradle was due to Mr. Ennis. After the com- 

letion of the erection in 1932, Mr. Ennis returned to 

ngland, and, as already mentioned, became managing 
director of his firm, the recent activities of which are 
so well known as to require no further comment. 

Mr. Ennis was made a Companion of the Most Dis- 
tinguished Order of St. Michael and St. George in 1933, 
in recognition of his work at Sydney. He was a 
member of both The Institution of Civil Engineers and 
The Institution of Mechanical Engineers, and, until 
shortly before his death, was a Vice-President of the 
British Iron and Steel Federation. 








THE LATE MR. H. A. RATCLIFF. 


WE regret to record the death of Mr. H. A. Ratcliff, 
which occurred in London, on Tuesday, April 26, at 
the age of sixty. Mr. Ratcliff had been associated 
with Sir Leonard Pearce for many years, first in 
Manchester and then in London, and at the time of 
his death was chief electrical engineer of the London 
Power Company. 

Henry Augustus Ratcliff was born on June 8, 1877. 
and was educated privately and at Derby School. 
At the age of sixteen, he entered the Engineering 
Department of University College, Nottingham, where 
he attended a full three-year course, followed by a 
year’s research work, especially on the generation, 
transmission and other properties of high-frequency 
currents. [n 1897, he joined the staff of the Man- 
chester Corporation Electricity Department, under 
Mr. C. H. Wordingham, who was then the chief elec- 
trical engineer, and after serving in a number of junior 
posts, became successively head of the testing and 
technical department, chief electro-technical engineer 
in 1919, and deputy chief engineer in 1925. For the 
greater part of this time, his chief was Mr. (now 
Sir Leonard) Pearce, and under his direction, Ratcliff 
was responsible for the electrical work in connection 
with the Barton generating station (a description of 
which appears on page 531 of this issue), of the 
associated 33-kV transmission system and sub-stations. 
At an earlier date, he had carried out pioneer work 
in connection with the street lighting of the city, and 





* An abridgment of this paper will be found in 
ENGINEERING, vol, oxxxvii, page 498 (1934). 
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TENSILE TESTS OF LIGHT ALLOYS. 
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LOAD-EXTENSION CURVES OF MAGNESIUM 
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the London Power Company and in this position was | electrical installations in collieries and elsewhere. Mr.; TENSILE TESTS OF LIGHT ALLOYS. 


responsible for the whole of the design, lay-out and 
construction of the company’s new 22-kV and 66-kV 
transmission and distribution systems. This work 
included a large amount of deep cable laying in 
ground of a difficult nature, in the most congested 
parts of London, as well as extensive tunnelling and 
heading. He was also responsible, under Sir Leonard 
Pearce, for the design of the electrical portion of the 
Battersea generating station of the company. 

Mr. Ratcliff was elected a Member of the Institution 
of Civil Engineers in 1933. His connection with the 
Institution of Electrical Engineers began in 1902, 
when he became an Associate Member, while he was 
transferred to the class of Members in 1911. At the 
time he left Manchester in 1927, he was chairman- 
designate of the North Western Centre of that body, 


and subsequently served on the Council in London, | 


being a member of the Papers and Membership Com- 
mittee and chairman of the latter. He was also a 
of the American Institute of Electrical 
Engineers, He was the author or part-author of 
several papers which had been read before the Institu- 
tion of Electrical Engineers and the Incorporated 
Municipal Electrical Association. 
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THE LATE MR. H. WARREN LEE, 
O.B.E. 


Ir is with regret that we record the sudden death, 
in London, on April 16, of Mr. Hugh Warren Lee, who 
was appointed a special director at the Elswick Works 
of Messrs. Vickers-Armstrongs, Limited, in January, 
1929, and later in the same yer was made technical 
adviser on naval armaments to the directors of the 
firm, and attached to the head office in London. Mr. 
Lee, who was the son of the late Mr. George Lee, 
M.1.Mech.K., of Liverton, Yorks, was born on October 2, 


1877, and received his general education at Coatham, | 1918, and was made a life member. 


Redcar, and at Halifax. In 1892 he entered upon a | 
pupilage of four years with Messrs. Copley, Turner and 
Company, marine and general engineers, Middles- 
brough, and afterwards served a further two years’ | 
apprenticeship, from 1896 to 1898, with Messrs. Scott, 
Mountain and Company, electrical and general engin- 
cers, Newcastle-upon-Tyne. During his six years’ 
upilage he attended technical courses at Middles- 
rough High School, and at Durham College of Science. 
After completing his apprenticeship, he remained with 
Messrs. Scott, Mountain until 1902, and during these 





Warren Lee joined the technical staff of Messrs. Sir 
W. G. Armstrong, Whitworth and Company, Limited, 
Elswick Works, Newcastle-on-Tyne, in 1902. From 
this date until 1917 he was engaged upon the design, 
preparation of working drawings, and superintendence 
of experimental work in connection with the manufac- 
ture and proof of land service and naval ordnance. 

In 1917, he was appointed head of the gun-mountings 
drawing offices at Elswick Works, on the retirement of 
Mr. C. H. Murray, the drawing-office and experimental 
staffs under his control numbering 280. In 1919, 
when it became necessary to increase the range of 
manufactures at Elswick by the introduction of 
commercial products, the technical staff was increased, 
under Mr. Warren Lee’s management, to cope with 
the manufacture of locomotives, marine propelling 
installations, cranes, dock and harbour machinery, 
pumping plant, and gas and oil engines. In 
1926, Messrs. Armstrong, Whitworth reorganised their 
Elswick and Scotswood Works, and Mr. Warren Lee 
was appointed manager of the gun-mounting depart- 
ment. During the period from 1919 until 1928, when 
Messrs. Vickers Limited and Messrs. Sir W. G. Arm- 
strong, Whitworth and Company, Limited, merged to 
form Messrs. Vickers-Armstrongs Limited, Mr. Warren 
Lee was personally responsible for the design, manufac- 
ture and installation, among other works, of the 16-in. 
triple-gun turrets in H.M.SS. Nelson and Rodney, and 
the 8-in. twin mountings in four “County” Class 
cruisers. In January, 1929, as already stated, he was 
appointed a special director at the Elswick Works of 
Messrs. Vickers-Armstrongs Limited, and in the 
following November was made technical adviser on 
naval armaments to the board of directors and attached 
to the head office. Mr. Warren Lee, who was created 
an Officer of the Order of the British Empire for his 
services during the war, joined the North-East Coast 
Institution of Engineers and Shipbuilders in December, 
He was elected to 
membership of the Institution of Mechanical Engineers 
in 1930. 














Tue BeLtLMAN TRANSPORTABLE AEROPLANE HANGAR: 
Erratum.—We regret that in our description of the Bell- 
man hangar erected by Messrs, H. Wrightson and 
Company, Limited, at Thornaby-on-Tees, which appeared 
on page 515 ante, it was stated that the time en for 
the complete erection, including levelling the ground for 
bases and bottom door tracks erection of steelwork, 
sheeting, oiled canvas and doors, was 500 man-hours. 
This should have read 2,500 man-hours. 


By H. Quinney, M.A. 


One of the earliest applications of aluminium was in 
connection with the internal-combustion engine; in 
fact, it might almost be said that the chief demand for 
aluminium originated with this type of prime mover. 
A few years ago it was the universal practice to have a 
detachable cylinder block, and in most cases the 
crankcase was of aluminium. Now, however, when 
increased attention is being paid to stiffness, it is 
becoming universal to make the crankcase and the 
cylinder block in one casting, and the aluminium 
crankcase is becoming a thing of the past; the same 
applies to the gearbox. This is invariably compound 
with the engine, and in a number of cases the only 
aluminium remaining in the car of to-day is the alloy 
piston. 

The progress made in the development of these 
aluminium alloy pistons is remarkable. They were 
first produced by two methods, viz., sand casting and 
die casting. In the main, most of the pistons were 
ultimately die cast. Various aluminium alloys have 
been used. The Y type alloy, or 8.A.E. No. 34, became 
popular, and later, in order to overcome the difficulties 
which developed from the large clearances required 
with these alloys, resulting in piston slap, a new alloy 
came into use containing a high proportion of silicon. 
These alloys are known under such trade names as 
“M.P.S.” alloy, “ Alusil,” &c. To ensure soundness, 
the tendency, especially in the case of aero engines, 
has been to forge pistons from solid billets, nang a 
such pistons are necessarily more costly. To-day the 
rapid development of aeronautical engineering has 
increased the demand for light alloys to an enormous 
extent, and the uses of wrought alloys of aluminium 
are now considerable. Special alloys of aluminium are 
also employed largely for the production of forgings. 

A series of tensile tests on the class of light alloys 
above referred to has been carried out by the writer 
with a 10-ton autographic testing machine in the 
Engineering Laboratory of Cambridge University, 
the machine em loyed being generally similar in design 
to that illustrated and described in detail in Exouy- 
EERING, on e 309, ante. The machine was con- 
structed in thee Engineering Laboratory for Professor 
C. E. Inglis, F.R.S., and the specimens employed were 
kindly supplied by Messrs. Magnesium and 
Products, Limited, and Messrs, High Duty —— 
Limited, both of Slough. Referring to the results 





obtained from these tests, in column 6 of Table I are 
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given values of R, the relative ultimate strength of 
these materials, compared with mild steel, on a weight 
for weight basis, and it will be seen that the highest 
value of R is for Hiduminium RR 56, viz., 2-30. The 
load-extension diagrams comparing the tensile proper- 
ties of magnesium alloys, Hiduminium and copper- 
aluminium alloy with mild steel on this basis. are 
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percentage elongation is down to 1-5 as com 

with 10 per cent. for Hiduminium. The carbon steel, 
however, can only be ground, even in the partly 
austenitic condition. Austenitic alloy steels, how- 
ever, are available in which the ultimate strength is 
even higher, and the percentage elongation is also 
appreciably higher than that given for light alloys in 


TABLE I.—Comparison or MaGnestum ALLoys with HipuMINIUM AND MILD STEEL. 











! | 

| Ultimate Stress 

} — of Mild 

| Maximum Percentage Density in | Steel to Withstand Ratio. 

Metal. Stress in |Elongationon| gm.per |Same Load as Metal) Pp _ R 
Tons per Length l,. Cubic of Same Weight. 32-6 
| Square Inch. Centimetre. | Tons per ogee 
| | inch. P2 

| i | 
Mild steel . o4 es es on 32-6 | 20-0 | 7-85 — _ 
Magnesium D.T.D. 594. As cast (Fig. 2) 10-6 2-8 1-8 46-2 1-42 
Magnesium D.T.D. 281. Heat-treated (Fig. 2) 16-05 | 7-0 1-8 70-0 2-123 
Magnesium alloy D.T.D. 259. Extruded (Fig. 2) 17-0 10-0 1-8 74-2 2-272 
Copper-aluminium alloy. As cast (Fig. 1) 6-47 | 106 | 30 | 16-9 0-519 
Hiduminium RR 50 (Fig.2) .. re oe ‘3 12-75 1-4 2-7 | 37-0 1-132 
Hiduminium RR 56 (Fig.2) .. va és ot 25-8 7-0 2-7 | 75-0 2-30 

1 | 





shown in Fig. 1. Taking the case of Hiduminium RR 
56 it will be seen that 75-0 tons per square inch (column 
5, Table I) is the ultimate stress which would be 
required of mild steel to withstand the same load as 
RR 56 of the same weight. The values for percentage 
elongation given in column 3. are based on long 
specimens, and for a British Standard specimen would 
probably be not less than 10 per cent. for RR 56, as 
this metal necks appreciably before fracture. 

Now 75-0 tons per square inch is not by any means 
unattainable with a straight carbon steel. A steel 





aro 0-45 per cent. carbon quenched and tem- 
pered stand 120 tons per square inch, but the 





Table I. It seems therefore, that the familiar state- 
ment that weight for weight light alloys are three 
times as strong as steel is a little ambiguous. Its 
strength associated with ease of machining together 
with, in most cases, high malleability and ductility, 

however, at once appeal to the engineer. 
The chief value of light alloys is for castings, since 
cast can be made much er with these than is 
with iron and steel. They are also useful for 
eer in which absence of elastic instability is of 
ake ium Alloys and their Structural Applica- 
yo Amer. Soc. Civil’ Eng. 





tion,” A. W. Winston 
1936, 62 (8), 1329-1340). 





major importance, where much of the structure may 
a gg a be lightly stressed, such as in airship design, 
where larger sections are desirable than is necessary 
from consideration of actual strength and weight mu:t 
be kept down toa minimum. The usefulness of a light 
alloy, such as D.T.D. 259, extruded, which is remark- 


ably ductile, is tly great. to 
he load-extension = tor 
th Hed-ecemaen, dara he magnate oor 
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metals. The load- 
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and for curves 2 and 3, w.ich are 
were 1 in. in 8 minutes, and | in. in 
At the slowest rate of straining 
stress and the percentage 
at the faster rates, At the 
was 17 tons per square inch, 
cent., while the correspond- 
were 16°26 tons per 
35 per cent. No effect due to rate 
discovered with Hiduminium. 
serves to illustrate the effect of the rate 
SO ee er eene 
of speeds was used in the tests of the magnesium 
the case of curve 1 on the right in Fig. 5, 
the yield point was 0-2 second, 
2 the time taken to reach 
ae 1-9 x 10 seconds. It will be 
seen from the curves in Fig. 5 that while the magnesium 
alloy shows no appreciable in the early part 
of the test, in the case of the Yorkshire iron the effect 
ms speed is most pronounced in the neighbourhood of 
the yield. 

The author is indebted to Professor C. E. Inglis, 
F.R.S., for permission to out these tests, and 
wishes to acknowledge the valuable assistance given 
by Mr. E. Wright, of the Engineering Laboratory. 
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THE BARTON GENERATING STA- 
TION OF THE MANCHESTER 
CORPORATION. 


MANCHESTER is a city which has always been in the « 
forefront of electrical progress. It is not inappropriate, 
therefore, that while the centenary of its incorporation 
is being celebrated an important peak in its engineering 
history should also have been commemorated. This is 
the completion of the Barton generating station. It 
was duly marked on Tuesday, May 10, by the starting 
of a 50,000-kW generator by Sir Leonard Pearce, 
C.B.E., thus bringing the capacity of the station 
up to 178,000 kW. Bit Leonard was responsible for 
the design of the original station, and it was appropriate, 
therefore, that he should have been asked to perform 
a ceremony which is generally left to the less technically 
equipped. It was also a tasteful act to recall his 
prowess in other fields by presenting him with a relief 
model of the Jungfrau, Ménch and Kiger range, in 
which a replica of an ice axe could be inserted to 
operate the control switch. It will be remembered 
that Sir Leonard and his daughter climbed the Ménch 
on February 23, 1938, this being the earliest date in 
any year on which the summit has been reached. 

Barton station was opened in 1923+ the equipment 
at that time consisting of nine boilers, each with an 
output of 100,000 lb. of steam per hour at a pressure 
of 350 Ib. per square inch and a temperature of 
700 deg. F., and three 25,000-kW alternators which 
generated three-phase current at 6-6-kV volts and 
a frequency of 50 cycles. In 1928t two 130,000-lb. 
boilers, operating at 375 lb. per square inch and 7 50 deg. 
F., were added in a bay of the original boiler-house, 
together with a 40,000-kW turbo-alternator, which 
was erected in a second engine-room. The present 
extensions comprise two 200,000-lb. boilers, which 





* In most cases the ane 2 cross-section of the 
specimen was 0-0707 sq. in., the length approxi- 
mately 4-6 in. omer 

t See Enorrerrine, vol. oxxi, page 2 (1926), et. seq. 

¢ See Enormverrine, vol. cxxvi, page 759 (1928). 
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supply steam at a pressure of 375 lb. per square inch 
and a temperature of 855 deg. F., and a 50,000-kW 
turbo-alternator, which generates three-phase current 
at a pressure of 33 kV and a frequency of 50 cycles. 
To accommodate this; plant the boiler-house bay 
and No. 2 turbine-room have been extended by 984 ft. 
and 85 ft., respectively, while 40 ft. has been added 
to No. 2 switch house. The boilers have been con- 
structed by Messrs, Simon-Carves, Limited, Cheadle 
Heath, Stockport, and are of that firm's tri-drum 
pattern with steeply inclined bent tubes. As already 
stated, they generate steam at a pressure of 375 Ib. 





per square inch and a temperature of 855 deg. F.., 
this being 100 deg. higher than that of any other 
boiler in the station. The designed efficiency at the 
maximum continuous rating is 84-5 per cent. using | 
average fuel. An interesting point is that each boiler | 
possesses two distinct systems of circulation—one, the 
outer, for the water walls of the combustion chamber, 
which principally absorbs radiant heat, and the other | 
the tri-drum system, which is built within the first 
and absorbs convective heat. The circulation in the 
outer system is from the main steam drum via large | 
external downcomers to distribution drums in the} 
lower part of the circuit, thence through rising mains 
to the bottom header of the wall system and up 
the vertical tubes in the walls to the steam drums. 
This arrangement of external downcomers is, it is 
claimed, exclusive to Simon-Carves boilers. Natural 
circulation being entirely dependent upon the ratio of 
the density of water to steam, :t is essential in a high- 
pressure boiler to supply the convective and radiant- 
heat surfaces of the boiler with water at the minimum 
temperature consistent with the steam conditions in 
order to secure free and rapid circulation. In the 
Simon-Carves design this is ensured by taking water 
from the main steam drum near the point where the 
feed water enters the boiler, through the external down- 
comers straight to the base of the water-wall system. 
It is claimed that this avoids using water at a com- 
paratively high temperature, an arrangement which 





tends to restrict the circulation. 
In the tri-drum system forming the contact and | 
convection zones there is free and rapid circulation up | 


60,000-KW TurBo-ALTERNATOR. 


Fie. 1. 


gas passes to the water drum, and up the front bank 
again. There are no compartments in any of the 
drums, and no segregation of tubes for recirculation. 
The feed water passes into the main stream at once 
over practically the full length of the drum from the 
feed-flash trough. Undue stress and racking strains 
due to unequal temperature in the drums are therefore 
prevented. A confluence of the circulating stream 
takes place in the steam drum, thus avoiding any 
interference with the natural circulation or risk of 
deficiency of water. Deflection plates are fitted in the 
steam drums to guide the circulation and to assist 
the steam release by a change of direction. There are, 
however, no division plates, leading tubes, or deflectors 
in the water drum to interfere with the passage of an 
adequate supply of water to the front bank. Heat 
absorption, and consequently speed and energy of 
circulation, are the greatest in these tubes. They 
must therefore be fed by a larger number of tubes in 
which the steam/water ratio is lower, and this is 
ensured by arranging that the total eross-sectional 
area of tubes in the rear bank, where the water flow 
is downwards, is approximately twice that of the area 
in the front bank. 

Another interesting feature of the design of these 
boilers is the arrangement of cross-over tubes between 
the front and rear steam drums. A comparatively 
small number of steam cross-over tubes and a large 
number of water tubes are provided to establish a 
correct pressure difference, that while there is 
sufficient heat in the front steam drum to ensure the 
delivery of water to the main or rear steam drum, 
there is never enough pressure at any load to interfere 
with the circulation in the front bank. Stagnation, 
reversal or sporting through either the steam or 
water cross-tubes is therefore, it is claimed, avoided. 
The inclination of the cross tubes and their position in 
the gas stream are such that heat absorbed by them 
assists circulation by propelling the water in the right 
direction and delivering the steam which is generated 
in them to the rear or main steam drum on which the 
outlet to the superheater is mounted. 

The combustion chamber, which has a volume of 


80 


12,650 cub. ft., is of the water-wall type and consists | 


| close-fitting refractory 





similar headers or the steam drums at the top. They 
are spaced at 6}-in. pitch throughout and are covered 
on the inside up to the level of the water drum with 
tiles. A special refractory 
cement is used between the tubes and the blocks to 
ensure rapid heat transfer. Above the water drum 
the tubes are bare. The heating surface of the boiler 
proper is 18,856 sq. ft., and of the water walls and 
arches 2,984 sq. ft. 

Each boiler is equipped with a MeLeSco superheater, 
with a heating surface of 7,650 sq. ft., and an inter- 
mediate superheater, which were constructed by 
Messrs. The Superheater Company, Limited, Aldwych. 
London, W.C.2. Each superheater is divided into 
primary and secondary units, the headers of which are 
supported in an insulated housing above the steam 
cross-over tubes, thus ensuring, it is claimed, that 
they are not affected by the heat of the combustion 
chamber. After leaving the primary superheater the 
steam is led to the desuperheater and thence to the 
secondary stage of the superheater and the boiler stop- 
valve. The desuperheater consists of a steel vessel 
in which there are a series of multiple-loop steel-tube 
elements. A certain proportion of the steam, which 
has been heated in the primary superheater is by- 
passed. The tubes are submerged in water at the 
same level as the water in the boiler, a connecting pipe 
being led from the front steam drum to a point near 
the base of the desuperheater, A steam pipe is 
arranged to by-pass the desuperheater; and butterfly 
valves in the direct connection from the primary to 
the secondary superheater, and also in the by-pass, 
control the amount of steam leaving the primary 
superheater, which must be cooled in the desuperheater 
before entering the secondary superheater and mixing 
with the bulk of the steam, in order to maintain the 
required temperature at the stop valve. These valves 
are electrically operated through Kent gearboxes and 
links, control being effected by a thermostat in the 
steam main leaving the boiler. In addition, over- 
riding controllers are located in the steam line leading 
to the existing turbines, in order to ensure that the 


| temperature of the steam reaching these units does not 


exceed 750 deg. F. These controllers are designed to 


the whole ofthe front bank of tubes facing the combus- | essentially of 192 vertical solid-drawn mild-steel plain | keep the temperature of the steam within + 10 deg. F. 


tion chamber to the front steam drum, down the whole | tubes of 3} in. external diameter, which are expanded 


of 855 deg. F. and automatically to maintain it within 


of the tubes in the rear bank forming the two last into solid-drawn steel headers at the bottom and into! this range, or at any other temperature between 
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750 deg. F. and 855 deg. F., for all outputs between 
150,000 Ib. and 220,000 Ib. of steam per hour. 

Firing is effected by chain-grate stokers, of which 
there are two per boiler. These stokers, which were 
constructed by Messrs. 


giving a grate area of 532 sq. ft. per boiler, At the 
full steaming rate these grates are capable of burning 
10} tons per hour, and each unit of the pair is entirely 
separate and is driven by its own motor through 
reduction gearing. They discharge their ash and 
riddlings into hoppers, which connect with the existing 
ash sluice. The siftings are collected in hoppers under 
the return chain and are also passed into the sluice. 
The economiser on each boiler has a heating surface 
of 14,820 sq. ft., and was constructed by Messrs. E. 
Green and Son, Limited, Wakefield. It is of -the 
silled steel tube two-pass type and is installed at the 
rear of the boilers on girders which form part of the 
supporting structure. A gas by-pass is included for 
use on low loads and when starting up and shutting 
down. Each boiler is also equipped with two Howden 
rotary regenerative-type air heaters, a view of which 
8 given in Fig. 2. 


5,600 sq. ft,. and. are installed on platforms aboye | instrument panels on the firing floor by means of Tate 


STATION, MANCHESTER. 


LAMB. M.INST.C.E., 


Heaters Fioor anp Ark PREHEATER. 


InpUCED-DravuGutT FANS AND SECONDARY 


| the economiser. Air by-pass ducts allow the air 





st International Combustion, | 
Limited, Derby, are each 26 ft. long and 19 ft. wide, | constructed by Messrs. James Howden and Company 
| (Land), 
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control gear and instruments for indicating and 
| recording the temperatures and pressures. 
ENGINEER. { The new turbo-generator set, which was constructed 
by Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, is installed in 
| No. 2 turbine house in line with the earlier 41,000-kW 
| set, and is generally similar in construction to it.* 
| The turbine, the general appearance of which will be 
| gathered from Fig. 1, on page 532, is of the impulse type, 
with separate high- and low-pressure cylinders arranged 
in tandem, The high-pressure cylinder contains 
| twenty-five simple impulse stages, and the low-pressure 
| cylinder sixteen impulse stages, followed by a duplex 
| multi-exhaust stage. As in the case of the earlier 
| set, all the moving blades are of stainless steel. The 
governor and main oil pump are driven from the high 
| pressure turbine spindle, loads up to the economical 
| rating of 41,200 kW being dealt with by the main valve 
| and higher loads by a second valve, which by-passes 
the first seven stages of the turbine. Steam is extracted 
{# four stages for heating the feed water. The high- 
| pressure and low-pressure spindles are connected by a 
| Bibby-type flexible coupling and the low-pressure 
| spindle is connected to the alternator through a semi- 
flexible coupling. 

The alternator is rated at 71,428 kVA, with a power 
| factor of 0-7, and is designed to generate three-phase 
current at 33 kV and a frequency of 50 cycles, The 
| stator winding is of the Metropolitan-Vickers special 
| design, in which each turn of the winding is separately 
| insulated for the full working voltage to earth, thus, it is 
claimed, giving exceptionally high insulation strength 
between the turns. Each phase of the winding is 
divided into three sections, and the insulation is graded 
in three steps from the line terminal to the star points. 
The end windings, which are illustrated in Fig. 5, page 
536, have large clearances between the phases. The 
stator was built and wound in the maker’s works and the 
generator was submitted to complete tests, including 
temperature runs, measurements of losses, and insula- 
tion. tests at an alternating pressure of 67,000 volts for 
one minute. The rotor, which weighs 68-5 tons, is 
constructed from three separate forgings. These are 
held together by high-tensile steel shrink links. All- 
steel wedges are to close the slots so as to eliminate 
harmonics in the wave form and loss. Ventilation is 
on the closed-circuit system, the 80,000 cub. ft. per 
minute of air required being circulated by fans at each 
end of the rotor supplemented by an external motor- 
driven fan. This fan is only used on loads above the 
economical output of the turbine. The rotor slip 
rings are totally enclosed and are ventilated from the 
main air circuit. The area of the air cooler is 8,900 sq. 
ft.. and the amount of cooling water necessary is 
60,000 gallons per hour. 

An extension of the alternator shaft carries a 1,500- 
kW house alternator, which generates three-phase 
current at 420 volts and 50 cycles, and the main, 
house and pilot exciters. The 180-kW main exciter, and 
the 37-5-kW house exciter are built into a common 
frame and the armatures and fields of all the exciters 
are cooled by air from the main air circuit. The 
commutators are open to the atmosphere, so that there 
is easy access to the brushgear. The pilot exciter 
excites the main exciter only, the house exciter being 
self-excited. 

The turbine exhausts into a condenser of the central 
flow type which was also constructed by Messrs. 
Metropolitan-Vickers Electrical Company, Limited. 
It has a cooling surface of 43,000 sq. ft. and contains 
6.700 tubes. Cooling water. to a total of 1,830,000 
gallons per hour at 62 deg. F., is required to maintain 
a vacuum of 28-8 in. at a load of 80 per cent. of the 
maximum continuous rating. This water is supplied 
from a common system, two additional pumps having 
been installed in connection with the new set. Each 
pump, which was constructed by Messrs. Mather and 
Platt, Limited, Manchester, has an output of 990,000 
gallons per hour against a 33-5-ft. head and is driven 
at a speed of 600 r.p.m. by a: 240-brake horse-power 
motor, 

The feed heating is on the closed system aud consists 
of four-stage heaters supplemented by a gland heater. 
drain cooler, and injector water-coolers. Duplicate 
single-effect evaporators of the Metrovick tube type 
are also incorporated in the system. The feed heaters. 
which comprise two low-pressure and two high-pressure 


CHIEF 





Dust CoLLEcTors. 


temperature to be adjusted to suit combustion condi- 
tions and when starting from cold or running light. 
The draught equipment consists of two foreed- and 
two induced-draught fans per boiler. These were 


Limited, Caxton House, London. 8.W.1, 
and are mounted on a platform above the air heaters. 
The forced-draught fans are of the Silentvane type 
and deliver air from above the boilers through air 
heaters to the siftings hoppers beneath the stokers, The 
induced-draught fans are of the double inlet Turbovane 
type and embody a scroll grit collector on each side 
of the casing. There are also secondary Vortex | units, are of the same firm’s U-tube type. Duplicate 
collectors. A view on the fan floor showing the induced- | 100 per cent. motor-driven extraction pumps, each 
draught fans and the secondary collectors appears in| with a capacity of 750 gallons per minute and of 
Fig. 3. A secondary air fan is also provided on each | Mather and Platt construction, and two 60 per cent 
boiler. This draws up to 25 per cent. of the air required capacity three-stage air ejectors capable of dealing 
for combustion from a balance duct which connects | with 230 Ib. of condensed vapour per hour are also 
the two main forced-draught ducts and discharges it | installed. There are one steam- and two electrically- 
to secondary air nozzles on the front of the boilers at | driven feed pumps. One of the electrical pumps 
a pressure of 12 in. water gauge. Fig. 6, on page 536, | is driven by a 600-brake horse-power motor at 1,470 
shows one of these fans. The output of all the fans is r.p.m. and the other by a 575-brake horse-powe! 





These have a heating surface of | governed by vane controls which are actuated from | —- _ 


* See ExGrIneerine. vol, cxxvi. page 759 (1928). 
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motor running at 1,482 r.p.m. They were constructed 
by Messrs. The Harland Engineering Company, | 
Limited, Alloa, and Messrs. Mather and Platt, Limited, 
respectively. The turbine driving the steam pump 
is of the single-stage impulse velocity-compounded 
type and runs at 3,000 r.p.m. This pump was also 
constructed by Messrs, Mather and:Platt. The tem- 
perature of the feed at the boiler inlet is 310 deg. F. 

The new high-voltage switchgear is of the cellular 
type. It is of similar design to that previously installed, 
and was constructed by Messrs. The British Thomson- 
Houston Company, Limited, Rugby.* The low-voltage 
switchgear, of the metal-clad type, was supplied by 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited. 

In addition to the plant described above, six boilers, 
a turbo-generator, and two parabolic reinforced- 
concrete cooling towers have been installed at the 
Stuart-street station of the Corporation. The whole 
of the 6-6-kV switchgear has been replaced by 
gear of a modern type. Two of the boilers have an 
output of 100,000 Ib. of steam per hour at a pressure 
of 210 Ib. per square inch and a temperature of 
610 deg. F., and four an output of 130,000 Ib. per hour 
at a pressure of 375 lb. per square inch and a tempera- 
ture of 750 deg. F. The turbine is of the two-cylinder 
type and drives a 30,000-kW main alternator and a 
750-kW house set. Exciters are carried on an exten-| Argentine Press Bureau, 38, Parliament-street, White- 
sion of the shaft. Each of the cooling towers can | hall, London, 8.W.1, informs us that the ntine State 
deal with 1,500,000 gallons of water per hour. The | Railways are calling for tenders for 64 Diesel locomotives 
modern 6-6-kV switchgear is of the duplicate "bus- |‘ Connection with improvements in goods-train services. 
bar, metal-clad type and is housed in a new three- 
storey building. It comprises two main sections, a 
750,000-kVA section controlling the generators, step-up 
transformers, house-service equipment and group 
feeder, and a 500,000-kVA section for the outgoing 
feeders. The feeder board is divided into four sections, 
each of which is fed by a group feeder through a 
reactor from the generator ‘bus ton. Two by-pass 
group feeders are also provided. Work is proceeding 
on the installation of two additional boilers and a 
second 30,000-kW generator. 

Plans and specifications for both extensions wére 
prepared, and the constructional work was supervised, 
by Mr. H. C. Lamb, M.Inst.C.E., chief engineer and 
manager of the Corporation Electricity Department, 
to whom our thanks are due for permission to publish 
this article. Messrs. C. 8. Allott and Son, Manchester, 
were responsible for the civil engineering work. 

On the same day as the inauguration of the Barton 
extensions took place, new electricity showrooms were 
opened by the Lord Mayor of Manchester (Alderman 
J. C. Grime, O.B.E.) at the St. Peter’s-square end of 
the Town hall extension. These comprise a reception 
hall the lighting installation of which incorporates a 
colour-changing device, so that the tint can be con- 


trasted with that of the external illumination. For this : . , 

purpose three sets of fluorescent tubing emitting red, a near: Fo Ng meg — oy Ze > 
blue and green light, respectively, are used, and these | | imited North Woolwich. a E 16 ~y ny 
can be blended as desired by dimmers which are! Associated Portland Cement Manufacturing Company, 
controlled by push-buttons from a central position. | Limited, London. 

The staircase leading to the demonstration room on 
the lower floor is lighted by fittings which are installed 
behind glass panels. The demonstration rooms them- | 
selves are fully equipped with cooking, refrigerating 
and other electrical domestic apparatus, as well as with | 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
| of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at thé above address, quoting 
the reference numbers given. 


Welding Electrodes, 287,500 metres. Argentine De- 
partment of Navigation and Ports, Buenos Aires ; June 7. 
(T.Y. 21,607/38.) 


Revolving Sewage Distributors, automatic, eight 100-ft. 
diameter, of the jet or spray-driven type, capable of 
dealing with an average dry-weather flow of 125,000 
gallons per day. Johannesburg City Council; May 21. 
(T. 21,568/38.) 

Machine Tools and Woodworking Machines, comprising 
a circular-saw bench and saws, a screw-cutting lathe, an 
emery wheel, a high-speed drilling machine and a black- 
smith’s forge and blower. Union Tender and Supplies 
Board, Pretoria; June 9. (T.Y. 21,725/38.) 

Locomotive Saturated Boilers, A-class, for re-boilering 
0-6-0 CA-class locomotives. East Indian Railway 
Administration ; June 24. (T.Y. 21,677/38.) 

Floating Crane, with a capacity of 50 tons. Port of 
Porto Alegre, Brazil; June 13. (T.Y. 21,621/38.) 





Diesel Locomotives.—The secretary of the Anglo- 








LAUNCHES AND TRIAL TRIPS. 


“ Korowal.”"—Single-screw steamer for the New 
Zealand coastal trade ; triple-expansion engine. Launch, 
May 2. Main dimensions, 290 ft. by 45 ft. by 21 ft. 9 in. 
Built by Messrs. Alexander Stephen and Sons, Limited, 
Linthouse, Govan, Glasgow, 5.W.1, for Messrs. The 
Union Steam Ship Company of New Zealand, Limited. 


“ Beacon Granor.”—Twin-screw cargo _motorship 
for service between the River Plate, Brazil, and United 
Kingdom ports ; single acting, four-cycle, airless-injection, 
8-cylinder Hawthorn-Werkspoor Diesel engines. Trial 
trip, May 2. Length, 465 ft., insulated capacity 580,000 
cub. ft. Built and engined by Messrs. R. and W. Haw- 
thorn, Leslie and Company, Limited, Hebburn-on-Tyne, 
for Messrs. Houlder Line, Limited, London. 


“Exurmas G. Kuivuxunpts.”—Cargo steamer; _triple- 
expansion engines supplied by Messrs. The North Eastern 
Marine i ring mpany (1938), Limited, Wallsend- 
on-Tyne. Trial trip, May 6. Main dimensions, 433 ft. 
6 in.; by 60 ft. 6 in., by 37 ft. 3 in. Built by Messrs. 
Short Brothers, Limited, Pallion, Sunderland, to the 
order of Messrs. The Atlanticos Steamship Company, 
Limited, managed by Messrs. Kulukundis Brothers, 
Limited, The Pirwus, Greece, and London. 


Baror.—Hatched swim barge to carry 250 tons. 











BOOKS RECEIVED. 
Werkstoffhandbuch Nichteisenmetalle. Abschnitte A bis C : 





: : +S etna £ Mechanische und chemische Prifung der Metalle. 
apparatus for industrial purposes, and are ‘ wired for : 
sound '’ so that instructional films can be shown. The <a, me ae Gabi [Price 7 a 
basement is ventilated by air-conditioning plant. | United States Bureau of lelunaitin. Dame end Contsal 


Worke. A Description of Representative Storage and 
Diversion Dams and High-Pressure Reservoir Outlet 
Works Constructed by t Bureau of Reclamation. 
Second edition. Washington: Superintendent of 








Brrrisn Coat in DenmMark.—The coal imported into | 
Denmark during January totalled 282,077 tons, and, of 


this total, Great Britain supplied 189,243 tons. In Documents. [Price 1 dollar.} 
January, 1937, the total coal imported was 287,390 tons, | P,aktische Getriebetechnik. Part 2. Kardanbewegung' und 
the United Kingdom supplying 204,722 tons. Koppelbewegung. By Prorgessor Dr. Kurt Ravi AnD 
; | OTHERS. Berlin: V.D.1.-Verlag, G.m.b.H. [Price 
Supe Rute rox Brake CaLcutatTions.—An 8 in. 12 marks.] 


slide rule has recently been put on the market by Messrs. | Some Data in Regard to Foundations in New Orleans and 


Morgan Crossley and Company, Limited, Tenoid Works. Vicinity. Collected and Compiled by the Som anp 
Hulme Hall-lane, Manchester, 10, for facilitating brake | FounpatTion Survey, as requested by LovuIsIANA 
calculations. By means of this rule, all the usual; Enoineertnc Society. A Project of the Works 


Progress Administration of Louisiana. New Orleans : 
Works Progress of Louisiana. 

Dritte zwischenstaatliche Zusammenkunft der Leiter der 
Seezeichenverwaltungen. Berlin 1937 5. Juli bis 15. 
Juli. Tagungsbericht. Berlin: Wilhelm Ernst und 
Sohn. [Price 16 marks (Germany), 12 marks (other 
countries). ] 

| Commonwealth of Australia. Council for Scientific and 
Industrial Research. Pamphlet No. 75. Collapse and 
Its Removal: Some Recent Investigations with Euca- 
lyptus regnans. By W. L. Greenam1. Pamphlet 
No. 76. Grading Studies in “Ash” Eucalyptus. By 
R. F. Turnsu tt, A. J. Tuomas and F. E. Hutcainson. 
Bulletin No. 114. The Wood Structure of Some 
Australian Rutaceae with Methods for Their I i 
tion. By H. E. Dapswe.t and Auprey M. EcxkeErs- 
yey. East Melbourne: Council for Scientific and 
Industrial Research, 314, Albert-street. 

Van Nostrand's Scientific Encyclopedia, London : Chap- 
man and Hall, Limited. [Price 2/1. 10s. 0d. net.) 


formule in connection with brake efficiency, stoppin 
distance and time, retarding force, &c., can be —— an 
rapidly solved. The rule has five fixed and two sliding 
scales, graduated respectively in brake efficiency per 
cent., stopping distance, speed, rstarding force, brake 
efficiency to a more open scale, stopping time and weight 
of car, the scales being so arranged that either the British 
or metric systems can be employed in the calculation. 
It is possible to determine the braxing efficiency when 
stopping distance and control speed are known by a single 
movement of the slide and cursor, and a number of other 
calculations associated with braking efficiency can be | 
made with equal facility. While the rule is primarily 
intended for the use of those connected with the design 
or maintenance of brakes and their mechanism, it will 
also probably appeal to car owners who take an interest 
in keeping their vehicles in efficient condition. The 
price of the rule is 7s. 6d. net, post free from the makers, 
and a drawing, approximately 6 in. by 18 in., can be 
obtained from the same source for 1s. post free for those 
who desire to make up their own rules, Eisenlose Drosselepulen mit einem Anhang aber Hoch- 

. — _ —| nz-Massekernspulen. By J. Hak. Leipzig : 
K. F. Koehler. [Price 28 marks.] 








* See ENGIngERING, vol. cxxi, page 356 (1926). 








PERSONAL. 


Messrs. A. C. Wickman, Loren, Coventry, announce 
that their new works in the Scottish Industrial Estate, 
Hillington, Glasgow, are now in production. They point 
out that all orders for Wimet-brand metal-tipped tools 
from firms in the Glasgow district should be sent to their 
Glasgow office at 98, West George-street, C.2. 

Mr. C. A. STEPHENS, overseas manager of Messrs. A. 
Reyrolle and Company, Limited, Hebburn-on-Tyne, has 
been appointed to board of directors of Messrs. 
Parolle Electrical Plant Company, Limited, Newcastle- 
upon-Tyne. 

Mr. F. Woop, director and works manager of Messrs. 
W. P. Butterfield, Limited, Shipley, Yorks, has been 
appointed general ger to M The Steel Barrel 

mpany, Eimni ited, Phosnix Wharf, Uxbridge, Middlesex. 

Mr. Joun Haxer, late chief engineer to Messrs. Enfield 
Rolling Mills, Limited, Bri iown, has now joined 
Messrs. John A. Smeeton, Limited, 17, Victoria-street, 
Westminster, London, 8.W.1, as a director and chief 
engineer. 

Mr. James Donpps is now representing Messrs. M. and 
C. Switchgear, Limited, Kelvinside Works, Kirkintilloch, 
Glasgow, in Northumberland and Durham, Yorkshire, 
Lancashire, and North Wales, and is stationed at the 
branch office of their associated company, Messrs. Mavor 
and Coulson, Limited, Castle Chambers, Castle-street, 
Sheffield, 3. His private address is: 70, Carterknowle- 
road, Millhouses, Sheffield. 

Mr. Tu. Tersen asks us to state that his address is 
Eckersall-road, King’s Norton, Birmingham. 

Mr. H. E. Reynowps, B.Sc., A.M.I.Mech.E., has been 
appointed general manager of Messrs. Dobbie, McInnes, 
Limited, 57, Bothwell-street, Glasgow. He has been 
closely associated with the Company and its developments 
for many years. 

Messrs. Barrow H-2#MAaTITE 
Luoarep, Barrow-in-Furness, Lancs, 
Messrs. British Pigirons, Limited, Abbey House, 
2, Victoria-street, London, 8.W.1, their Continental 

ents for their Barrow, BHS, BX, and BHR brands of 

est Coast hematite pig-iron. 

Mr. R. E. Kerevan, branch engineer at Glasgow, of 
Messrs. The General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2, has been transferred 
to London and has been appointed manager of the 
central stations department. Mr. G. H. Mann will 
continue to act as chief engineer of this section. 

Messrs. Sir ALEXANDER GIBB AND PARTNERS, Queen 
Anne’s Lodge, Westminster, London, 8.W.1, inform us 
that Mr. T. A. L. Paton, A.M.Inst.C.E., and Mr. J. 
Guthrie Brown, M.Inst.C.E., who have been for many 
years on their staff, have, from May 1, been assumed 
into partnership. 

Messrs. THE British THomson-Houston Company, 
Limirep, Rugby, have transferred their Newcastle-on- 
Tyne offices to larger and more commodious premises 
at Ellison Buildings, Ellison-place. The district manager 
is Mr. J. Clement. 





Sree. Company. 
have appointed 








CONTRACT. 


Messrs. Henry Hueues anp Son, Luourep, 59, Fen- 
church-street, London, E.C.3, have received orders for 
their Admiralty-pattern recording echo sounders for 
vessels building at Aberdeen, Stavanger, Abo (Finland), 
and Hoboken, and in Canada and Russia. They are 
also supplying their dead-beat compasses for a Finnish 
Government ice-breaker and Ralston stability and trim 
indicators for the Royal Mail Lines motorships Lochavon 
and Andes. 








Tae Woritp ConsumprTion or Trn.—Acocording to 
statistics issued by the International Tin Research and 
Development Council, the world consumption of tin in 
1936 amounted to 162,440 long tons, as compared with 
148,663 long tons in 1935, and 122,727 long tons in 1934. 
Between 1925 and 1930, however, the 1936 consumption 
was thrice exceeded, the record year being 1929, in which 
a figure of 183,812 long tons was recorded. Of the 1936 
total, the United States took 75,643 long tons, the 
United Kingdom 21,860 long tons, France 9,748 tons, 
and Germany 8,462 long tons, all representing increases 
except Germany, which had consumed 10,419 long tons 
in 1935. 


Tae HeattuH Concress, Porrsmouru.—In the 
reliminary programme of the Health Congress, which 
is to be held this year at Portsmouth from July 11 to 
July 16, the Royal Sanitary Institute announces that 
among the subjects to be discussed are air-raid precau- 
tions, the health of the worker, the duration of incapa- 
citating sickness, the Housing (Rural Workers) Act, 
disinfestation by diffusion screens, town planning, sea 
outfalls, and disintegrator plants, and the drainage and 
plumbing of Earl's Court Exhibition. The Congress, 
which is expected to attract a large attendance, will have 
as president the Earl of Bessborough, P.C., G.C.V.O. 
We are informed that already 800 official delegates have 
been appointed by Government departments, foreign and 
dominion Governments and municipalities, and locai and 
other authorities in Great Britain. At the Health 
Exhibition a ia connection with the Congress, 
the exhibits will include sanitary appliances and equip- 
ment of various t, illustrating municipal activities. 
The offices of the Royal Sanitary Institute are at 90, 
Buckingham Palace-road, London, 8.W.1. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Trade.—The further devaluation of the 
French franc during the past week has had the effect of 
disorganising business with this country, South Wales’ 
largest customer for coal. While it was felt that the 
stabilisation of the franc at not more than 179 to the 
pound would, in the long run, benefit trade, since it 
would obviate the uncertainty regarding further weakness 
in the rate of exchange, it increased the cost of foreign 
coal in France by about 12} per cent. Some fears were 
expressed that the result of that increase would be to 
make customers seek cheaper supplies. The French 
authorities, for some time past, have followed a policy of 
curtailing imports as far as possible, and some apprehen- 
sion is felt regarding future possible restrictions. The 
Lithuanian Railways, who were recently in the market 
for between 70,000 tons to 80,000 tons, have now pur- 
chased about 10,000 tons locally. Otherwise, however, 
contract business is on a very quiet scale. Demand 
from all sources matures’ very slowly, but despite the 
continued quietness of new business market presents 
a fairly steady tone. There is ample coal of all descrip- 
tions readily obtainable, but as most collieries still have 
heavy deliveies to make under existing contracts, and 
as these are sufficient to absorb the bulk of their outputs 
for some time to come, sellers show no inclination to 
relax prices as yet. Best large coals provide the 
brightest spot of the market. Stocks of these kinds are 
still only of a very limited character, and some grades, 
particularly among the Monmouthshire classes, are 
difficult to secure. Inferior large sorts remain in slow 
request, and with ample stocks available the tone is 
dull. Further outlets are required for the small and 
sized descriptions, although recent prices are upheld. 
Cokes are quietly steady, but patent fuel and pitwood 


are slow and unchanged. 


Iron and Steel Trade.—Less activity was evident in 
the iron and steel and allied trades of South Wales and 
Monmouthshire last week. Demand in all sections 
continued to mature very quietly, and in the tin-plate 
section in particular, new business is urgently needed. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade show very little change this week, and while 
ship plates are in steady demand against existing 
contracts, the date for delivery of new business is very 
much shorter than for some considerable time back. 
The rumour that a certain shipping concern may be in 
the market for new tonnage in the near future has made 
the outlook somewhat brighter. Steel sections are in 
very poor demand and the same applies to black-steel 
sheets. In the latter connection, the requirements of 
the automobile industry showed some improvement 
recently, but even that failed to prevent broken time 
at the works. The trade on the whole is not nearly so 
good as it was, but after the boom state of last year a 
falling off was not unexpected, and it is generally antici- 
oated that before long improved conditions will prevail. 

rices are steady and are as follows :—Boiler plates, 
11l. 188. per ton ; ship plates, 111, 8s. per ton; sections, 
111. 0s, 6d. per ton ; medium plates, 13. per ton ; black- 
steel sheets, No. 24 gauge, in minimum 4-ton lots, 
151. 158. per ton; and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 181. 10s. per ton, 
all delivered at Glasgow stations. 


Malleable-Iron Trade—The malleable-iron makers in 
the West of Scotland are finding things rather difficult 
at present, and not only is new business searce, but they 
are faced with competition from Continental bar iron. 
The re-rollers of steel bars i, no change in their 
position and are resigned to the fact that the heavy 
stocks in merchants’ and s’ hands will require 
to be considerably reduced before any fresh buying can 
be expected. Shorttime is therefore general. The 
following are the current market quotations :—Crown 
bars, 131. 5s. per ton for home delivery or export ; 
re-rolled steel bars, 12J. 13s. per ton for home delivery 
and 111. 15s. per ton for export ; No. 3 bars, 121. 15s. 
per ton, and No. 4 bars, 131. 5s, per ton, both for home 
delivery. , 

Scottish Pig-Iron Trade.—The position in the pig-iron 
trade of Scotland is not quite as flourishing at the moment, 
and recent heavy imports are largely to blame. Con- 
tracts are taking up most of the current output from 
the 16 furnaces in blast, but with new business very 
scarce, stocks are beginning to accumulate. Prices are 
unchanged and are as follows :—Hematite, 61. 13s. per 
ton, and basic iron, 5l. 7s. 6d. per ton, both delivered 
at the steelworks; foundry iron, No. 1, 61. Os. 6d. 
per ton, and No. 3, 5l. 18s. per ton, both on trucks at 
makers’ yards. 











REGISTRATION OF RoAD VEHICLES IN GREAT BRITAIN. 
—A return issued by the Ministry of Transport, Metropole 
Buildings, Northumberland-avenue, London, W.C.2, 
shows that the number of new motor vehicles registered 
in Great Britain during the month of December was 
35,295 compared with 39,183 in December, 1936. Features 
of the return are a fall in the number of cars in the 14-h.p. 
class from 3,481 to 2,390, and an increase in the 8-h.p. 
class from 6,810 to 7,987. Despite the decline in new 
registrations towards the end of 1937, as com with 
1936, the total for the year was again the highest on 
record, having risen from 464,910 in 1936 to 474,618 
during the year 1937. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLEsBRoves, Wednesday. 


Stocks of Pig-Iron.—The suggestion that the Govern- 
ment should hold a substantial tonnage of pig-iron is 
once more receiving attention. Producers of both 
Cleveland pig and East Coast hematite brands are making 
more iron than they can dispose of and their stocks of the 
latter have reached inconvenient dimensions, but total 
accumulation of tonnage at makers’ works falls vastly 
short of the quantity stored just prior to the war and 
which, on the outbreak of hostilities, was speedily 
absorbed. For financial reasons, makers incline to the 

licy of regulating, as far as possible, supply to demand ; 

t agree that re-establishment of considerable stocks 
for emergency p is advisable. They are, however, 
altogether op to the re-establishment of warrant 
stores which afford facility for outside speculation in iron. 


The Cleveland Iron Trade.—Regular make of Cleveland 


pig is still s nded, the light desultory output being 
more than ient for current needs. Home transac- 
tions are very few and small, and export business is 
unheard of. any former overseas customers, who used 


to buy regularly in this market, ap well satisfied 
with —— they are receiving from elsewhere and pros- 
ts of recapturing the Continental trade seem remote. 
ope of early resumption of normal home use of Cleye- 
land qualities is also faint, as consumers of foundry 
iron are reducing their large stores of foreign products, 
accumulated when local brands were unobtainable, much 
slower than was hoped and expected. Prices of Cleveland 


pig are fixed to the end of next month on the basis of B 


0. 3 quality at 109s., delivered within the Tees-side 
zone, less a 5s. rebate to buyers who undertake not to 
purchase Continental iron. 

Hematite.—Production of East Coast hematite con- 
tinues in excess of needs despite heavy curtailment of 


make, and unless there is substantial ———- of 
demand in = ee future, still further uctions of 
output may be considered necessary. Local consumption 
remains heavy and is mostly at makers’own werks. Buyers 
are more disinclined than ever to discuss new business 
and are not accepting full contract deliveries as they 
become due. As in the Cleveland pig department, 
overseas business is at a standstill. otations are 
stabilised to the end of the year at the equivalent of 
No. 1 hematite at 133s., delivered to areas in the North 
of England, less the rebate to loyal customers. 


Basic Iron.—Basic iron is not offered for sale, the output 
still being reserved for use at makers’ steelworks and 
the quotation of 100s. is nominal. 


Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are keen to book orders, but local consumers have 
little or no occasion to buy and, in addition, consider 

i market values too high. They have made 
provision for requirements over several months. Market 
ere are ruled by good medium qualities at 36s., 

elivered to Tees-side works. - 

Foreign Ore.—Business in foreign ore is almost confined 
to purchases of odd cargoes. Users have heavy contracts 
made and imports continue on a satisfactory scale. To 
date this month, unloadings in Tees-side amount to 
75,976 tons, compared with 68,512 tons for the correspon- 
ding part of April. 

Manufactured Iron and Steel.—Demand for semi- 
finished iron and steel has shrunk considerably. Con- 
sumers of most commodities are well bought and, in 
some cases, are overstocked, largely with foreign products, 
import of which, however, has dwindled greatly. Home 
makers of semies are now in a position to accept orders for 
near delivery. As regards finished material, sheet 
makers are only very moderately employed and are 
diligently soliciting hgme and export trade; in some 
foundry departments contracts are much needed, and 
manufacturers of light steel sections would welcome 
expansion of buying. Producers of heavy steel, however, 
have still rather more work on hand than they can 
—_ with, but are gradually ove ing arrears of 
delivery. Principal market tations for home trade 
stand : Common iron bars, 13/. 5s. ; steel bars, 111. 18s. ; 
soft steel billets, 71. 17s. 6d. ; hard steel billets, 91. 28. 6d. ; 
steel ship rivets, 15l, 2s. 6d.; iron ship rivets, 171. 5s. ; 
i a pggerseny rivets, 161. 5s.; steel boiler plates, 
1ll. 188.; steel ship, bridge and tank plates, 111. 8s. ; 
6d. ; steel joists, 111. 0s. 6d.; tees, 

. 6d. ; vy sections of steel rails, 101. 15s. 6d. ; 
fish plates, 141. 15s. 6d.; black sheets, No. 24 gauge, 
151. 158.; and vanised corrugated sheets, No. 24 
gauge, 18/. 10s. For export, black sheets are quoted 14I., 
and galvanised sheets 161. 5s. 

Scrap.—tron and steel scrap is abundant and in little 
request. 





Brake ReouLations.—A survey which should prove 
of considerable value to those concerned with safety 
on the roads has recently been published by Messrs. 
Tapley and Company, Belvedere Works, Totton, South- 
ampton. This survey, which is entitled ‘“ Regulations 
ees Brakes on Motor Vehicles,”’ gives particulars 
of the regulations in force in the majority of leading 
motoring countries, stating in which countries brake 
testing is compulsory, and also mentioning those coun- 
tries where compulsory regulations are under considera- 
tion. It is mentioned that the political unrest in Euro- 
pean countries has seriously delayed considerations of 
safety on the roads in many cases, and that there is little 
hope of improvement in this t until conditions 
are more settled. Copies of. the P peg may be 
obtained gratis on application to Messrs, Tapley and 
Company at the address given above, 
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NOTICES OF MEETINGS. 

INSTITUTION OF MEOHANIOAL ENGINEERS.—Tuesday, 
May 17, 6 p.m., Storey’s-gate, Westminster, S.W.1. 
Joint Meeting with Tae Instirvrion or CHEMICAL 
ENGINEERS. “‘ Engineering Problems Associated with 
the Improvement of Temperature and Humidity Condi- 
tions of the Atmospheric Air in Mines at Great Depths,” 
by Lt.-Col, J. H. bson and Professor W. J. Walker. 

Instrrution or ELectrricaL ENoineers.—Irish Centre: 





Thursday, 19, 6 p.m., Trinity College, Dublin. 
Annual Meeting. Meter and Instrument Section : 
Friday, > | , 7 p.m, corer ae. Victoria-embank- 
ment, W.C.2. Lecture: “Electrical Temperature 


ts in Physiology,” by Professor A. V. Hill. 
For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE, 
Suerrrecp, Wednesday. 

Iron and Steel.—Inquiries at representative steel and 
engineering works show that activity has been maintained, 
though forward business is not so heavy as at the begin- 
ning of the year. The majority of concerns have full 
order books, and only in isolated instances is a devline 
Ger heligipiacasd’ “Shee. Tan Ragin Saget Carper. 
are ° e ngli tee ra- 
tion, Limited, are to make edditions to their electric 
furnace house, and fettling and Sree she. and a 
build new stores. Messrs. Thomas and John 


up to recent standard. pace 

i . Forward buying does not reach the 

substantial level of a ago, and both steelmakers 
Hay ahead with 


some confidence. 

The flow of orders in the heavy and engineering 
branches has been All big works are 
operating to capacity, ugh re-rollers and foundries 
rt a slight easement in activity during the past 
few weeks. Rolling mills, forges, and press shops are 
well employed, while outputs of wire and rod mills 


are substantial. Railway ro -stock departments 
show a rising production, and orders are numerous on 
both overseas account, wheels, axles, springs, 
tyres, and buffers being in good D Ppasies 
orders are @ to be placed rtly in connection 
with the electrification of the London North Eastern 
Railway main line between and Sheffield. 


Sheffield works will supply much of the steel and equip- 
ment required. Makers of ship steel, forgings and cast- 
ings, auxiliary machinery, and deck furnishings have 

orders on hand. Clydebank, Barrow, and Birken- 
shipyards have — welcome contracts during the 
past few months. Some of these have called for the 

uction of forgings and castings of record size and 
weight. Business in armaments is brisk. One of 
Sheffield’s biggest firms has been working night and day 
for roomy Cngrser years, during which time productive 
capacity been increased by about 50 per cent. One 
firm is supplying armour-piercing shell equipment for 
the new battleships. Progress is also being made in the 
manufacture of electrical equipment, while the special- 
steel branches continue to account for record outputs. 
Stainless steel—a particularly active line—is in demand 
for a large number of purposes. The tool-making 
branches report a slight easing in the demand. Manu- 
facturers are not alarmed, believing that buying is now 
more stabilised. 

South Yorkshire Coal T'rade.—The position on export 
account shows little chi Inquiries are numerous, 
but the amount of actual business being booked is not 
assuring. Sveries of steam coal are more than sufficient 
to cover n - Best hards are in strongest demand, 
but washed nuts and smalls are quiet. The freight market 
is dull. Rates for European countries are easier, but 
for the South American markets are harder. Fixtures : 
Hull to Buenos Ayres, 6,500 tons ; Santos, 6,300 tons ; 
and Copenhagen, 3,000 tons. Quieter conditions prevail 
on inland account, and stocks are beginning to accumu- 
late. Industrial fuel shows an easier tendency. Railway 
companies are taking fuller supplies. Despite the recent 
reduction in prices the house coal market shows further 
we oundry and furnace coke are steady, while 
coke for central heating and works purposes moves 
quietly at 30s. to 31s. 6d. at ovens. 








DIsORDERLY MOLECULES AND REFRIGERATING ENGIN- 
EERING: Errata.—We much regret that a number of 
errors occurred in the advanced copy from which we 

repared the abridgement of Sir Frank Smith's James 
‘orrest Lecture, the first part of which appeared in our last 
week’s issue on page 501, ante. The errors occurred 
mainly in two paragraphs commencing near the bottom 
of the centre column and near the top of the third 
column on the page mentioned, and should be corrected 
as follows :—Centre column, line ten from bottom, for 
3-7 x 10-° read 3 x 10-*; line seven from bottom, for 
27 x 10” read 3 x 10”; and line six from bottom, for 
“an oxygen molecule” read “a molecule.” Third 
column, line 14 from top, for 4 x 10” read 3 x 10-’; 
line 18 from top, for 150 diameters read 300 diameters ; 
line 20 from top, for 6 x 10-® read 1 x 10-5; and line 
22 from top, for 8,000 million read 6,000 million. We 
should mention also that a number of alterations have 
been made in the penultimate paragraph in column one 
on page 502, since the advanced copy of the lecture was, 
issued, 
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INTERNATIONAL ENGINEERING 
CONGRESS, GLASGOW. 


ARRANGEMENTS for the forthcoming International 
Engineering Congress to be held in connection with the 
Empire Exhibition, Glasgow, are now well advanced. 
As already announced in our columns, three concurrent 
technical sessions will be held on the mornings of June 
21 and 22, in the Conference Hall of the Exhibition. 
Following the Presidential Address by Lord Weir, P.C., 
G.C.B., there will be two groups of sessions on June 21, 
und three on June 22. The time-table of the Congress | 
is not yet available, but the titles of the technical 
addresses have now been issued. These comprise 
‘Some Recent Developments in the Lron and Steel 
Industry in Great Britain,”’ oy Dr. A. MeCance and 
Mr. T. W. Hand; “ Materials Research and Modern 
Machining Practice,” by Professor Dr. A. Thum 
(Germany); “ The Building of Ships—-A British Sur- 
vey,” by Sir James Lithgow, Bart.; ‘ Naval and | 
Mechanical Constructions in Italy,” by General G, Rota | 
(Italy); “ The Use of British Coal—A Review and a 
Forecast,” by Sir Richard Redmayne, K.C.B. ; ** Pro- | 
gress of the Internal-Combustion Engine During the 
Last Twenty Years.” by Mr. H. R. Ricardo, F.RS. ; 
* Technical and Economic Developments in Electrical 
Engineering,” by Mr. 8. B, Donkin: * Some Views on 
the Problem of Electricity Generation and Distribution 
in France,” by Mr. E. Mercier (France); “ Gas 
Yesterday, T'o-day, and To-morrow,” by Sir David 
Milne Watson; “ Recent Developments in the Gas 
Industry in Canada,” by Mr. J. Keillor (Canada) ; 
‘Town and Country : Planning and ite Relation to | 
Industry.” by Mr. G. L. 
and the Harbour of Glasgow,” by Mr. A. C. 
F.R.S.E.; “ International Air Transport,” by Lord | 
Sempill, A.F.C.; ** The Central Station in One Man's | 
Life Time,’ by Mr. G. A. Orrok (United States); and 

Municipal and Industrial Planning,” by Mr. A. | 
Lillienberg (Sweden). Applications for membership of | 
the Congress will be received up till May 31, and) 
programmes and application forms mav be obtained 


Pepler; “ The River Clyde, | from the honorary general secretary 
Gardner, | 30, Elmbank-crescent, Glasgow, C.2. 
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of the Congress, 


CanaDtiaN Propuction or Scirpavr.—We are in- 
formed that pure sulphur was produced for the first time 
in Canada in 1936, when Messrs. The Consolidated Minin 
and Smelting Company of Canada, Limited, after sev 
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of sulphur from waste smelter gases. According to infos 

mation received from the Department of Mines and 
Resources, Ottawa, the first unit of a commercial plant. 
having a capacity of 40 tons of pure sulphur a day, is now 
in operation, and a second unit of the same capacity is 
nearing completion. Sulphur will be produced at the rate 
of 25,000 tons a year when both units are in operation, 
and it is believed that the Pacifie-Coest pulp and paper 
industry will elone provide a market for the entire 


years of research, perfected a new procesa for the recovery | output. 
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SEA-KINDLINESS IN SHIPS. 


From time immemorial, and regardless of the 
cold technicalities of grammar, the gender of “ship” 
has been feminine to all. whose business is with 
\ships. Why this should be so is wrapped in a 
mystery which is not materially lessened by the 
many pseudo-reasons, jocular, ribald and some- 
times frankly libellous, familiar to most seafaring 
men; but as to the fact there is no dispute. Even 
the legal officers of the Board of Trade, in formulat- 
ing their set questions to be answered by a Court of 
Inquiry into the loss of a ship, ask, Was she in 
|good and seaworthy condition? Was she pro- 
perly supplied with boats? How much cargo 
was carried in each of her holds ? and so on, through 
the catechism. The alleged parallelism of character- 
| istics and idiosyncrasies might be explored to con- 
| siderable length, for, indeed, the topic is no novelty ; 
but it has been left to Captain K. Macdonald, 
O.B.E. and Dr. E, V. Telfer to display and to 
examine critically a new facet among the multitude 
that it presents, the quality of “ kindliness.” 
| The paper in which Captain Macdonald and 
| Dr. Telfer collaborated was delivered on Friday, 
March 18, before the North-East Coast Institution 
of Engineers and Shipbuilders at Newcastle-on- 
Tyne, and bore the title, “‘ Sea-Kindliness and Ship 
| Design.” Although short, it was fairly compre- 
hensive ; and, assisted, no doubt, by the “ exureme 
‘angallo, | diversity of outlook ” which the authors confessed, 
it was essentially a practical study. It is note- 
worthy that ade of them, apparently, thought 
it necessary to define the first term in the title, 
otherwise than by a warning that sea-kindliness 








must not be confused with sea-worthiness. We 
venture to think that the warning was superfluous 
to an audience with any experience of ships. Possibly 
@ definition was not really needed, either, but it 
would have been interesting to see what form of 


4 words could have been evolved to express a quality 


as elusive as, and so much resembling, the feminine 
“char-r-m” that Barrie insinuated so deftly— if 
you have it, you don’t need to have anything else : 
and if you don’t have it, it doesn’t much matter 
what else you have.” 

The analogy must not be overworked. There 
are ships in plenty which are seaworthy, reasonably 
economical, and dependably satisfactory to owners 
and shippers, but which are yet a very negation of 
sea-kindliness. In this category, it may be sus- 
pected, would be found such low reserve-buoyancy 
craft as the whaleback steamers of the American 
Lakes, introduced to the notice of British owners 
in the early ‘nineties by the visit of that ominously- 
named vessel, the Charles W. Wetmore. At the 
other end of the scale, and of comparatively recent 
date, might be placed certain high-freeboard 
passenger-and-cargo steamships which could scarcely 
be held on a course in a half-gale from anywhere 
before the beam, until modifications were made 
to the forward end of the superstructure. Vessels 
with such disabilities may not suffer obviously as 
freight-earners, but it is hardly to be supposed 
that they would not be improved, in this respect 
‘also, by a leaven of sea-kindliness, even though its 
direct influence upon the maintenance costs of 
ship and gear is much less evident in a power- 
driven ship than was the case with sailing vessels. 
The question that Captain Macdonald and Dr. 
Telfer set themselves to discuss was the extent to 
which such an improvement could be ensured by 
design, given equally competent handling; a 
necessary proviso, as they suspected that many 
intrinsic design qualities might be negatived by 
poor seamanship. 

It is unnecessary to quote at length the various 
contributory factors adduced by the authors in 
considering sea-kindliness in relation to rolling, 
pitching, manceuvring and course-keeping, the effect 
of propeller dimensions on handling a vessel in a 
seaway, &c. Some depend upon the nature of 











the cargo and its stowage rather than upon ship 
design as such, and probably a majority could be 
mitigated by skilful seamanship. The remark is 
made that seagoing people of experience have 
usually considered a sailing ship to be more sea- 
kindly and sea-worthy in heavy seas than a power- 
driven vessel of the same size, because the sails 
prevent heavy rolling and consequently the shipping 
of dangerous athwartship seas. In sailing ships, 
also, the above-water lines forward are relatively 
fine ; and recent voyage results with cargo vessels 
having the load waterline entrance angle constant 
to the forecastle head, in association with the usual 
flared frames, suggest that such lines are definitely 
beneficial in promoting sea-kindliness, by minimis- 
ing the increase of resistance when pitching. 
Comparisons of the behaviour of sailing craft and 
power-driven vessels among waves suggest that the 
point in the length of a ship at which the resultant 
propulsive force is applied, and its height in relation 
to the centre of buoyancy, may have an appreciable 
bearing upon sea-kindliness. That sailing vessels 
are often extremely sensitive to a small fore-and- 
aft alteration in the position of the centre of effort 
is common knowledge to all who have undertaken 
the masting and rigging of a model yacht; and 
recollections of paddle-wheel and screw-propelled 
channel steamers, approximately similar in size and 
speed, and maintaining a joint service, seem to 
point in the same direction. Unfortunately there 
are fashions in ship design, and especially in the 
proportions of superstructures, which make it 
difficult to ensure that such a comparison is equit- 
able, unless the vessels are closely contemporary 
in date of build. It may be, however, that useful 
data might be obtained by studying, in the light 
of the authors’ suggestions, some of the records 
of naval vessels of the steam-cum-sail era ; writing 
from memory, there have been cases in which a 
fairly creditable performance under steam has 
been surpassed by the same vessel under sail alone. 
In the mercantile marine, too, there have been 
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relatively numerous instances of vessels built as 
steamers, which were converted to sail only, with 
notably successful results ; the well-known Lancing 
was & case in point. 

The authors’ comments on the beneficial effect 
of even a small area of canvas in steadying a ship, 
and the suggestion that its value might be tested 
by tank experiments, are certainly worth serious 
consideration. The principle is one that was 
frequently advocated by the late Lord Runciman, 
who maintained that nothing but good could 
result from providing all cargo vessels of slow speed 
and moderate size with, at the least, fore and main 
trysails, and insisting upon their use as often as 
possible. Here, however, the economie aspect 
would certainly play an important part. The 
abandonment of auxiliary sail in steamships, which 
has taken place well within living memory, was 
due almost entirely to economic causes ; the ship- 
owner objected to a considerable and steadily 
mounting capital outlay on equipment which was 
seldom used, and which deteriorated almost equally, 
if not more, rapidly when it was not used. The 
insistence that sail should be made whenever the 
conditions were at all favourable was an essential 
part of Lord Runciman’s argument. With the cost 
of the necessary materials at present levels it is 
possible that the authors’ alternative suggestion, 
of a modern wing-form, designed on correct aero- 
dynamic principles, and consisting of a light steel 
structure capable of quick and easy adjustment, 
might prove to be financially preferable over quite 
a moderate term of years. 

A number of other suggestions for tank experi- 
ments, contained in the paper, can be only briefly 
touched upon. They included proposals to examine 
the quantity of water taken on board with forward 
wells of different location and extent, and with 
different freeboards ; tests of alternative methods 
of heaving-to; a continuation of existing work 
on the wind-resistance of deck erections ; and steer- 
ing tests of the responsiveness to rudder action 
over the whole range of possible helm orders, abead 
and astern. The programme is an ambitious one, 
hardly likely to be realised in the immediate future, 
but arrangements might be made to investigate 
some portions of it in conjunction with other work, 
and perhaps, through the agency of the Tank Super- 
intendents’ Conference, to distribute it between 
several tanks. A complete solution of the problem 
is improbable ; much must still be left to the judg- 
ment of the master, who will certainly indulge his 
experimental proclivities by ringing the changes on 


ballast tanks and bunkers in the light of his experi- 
ence and the pursuit of his personal ideals in ship 
behaviour. Tt is eminently desirable, however, 
ind should not be impracticable in an age that has 


seen the evolution of directionally stable aircraft, 
to ensure that the forces which influence the way of a 
ship shall, in all normal circumstances, work with 
rather than against her. 








THE ORGANISATION OF THE 
COAL PROCESSING INDUSTRIES. 


Nor even in the totalitarian states has anyone, 
we believe, yet been venturesome enough to attempt 
to organise the methods of fuel utilisation of the 
country, and the individual has usually been left 
a measure of freedom to select for his use the fuel 
that appears to him to be best, and that is available 
at a suitable price. Some of the reasons why 
attempts to delimit the uses of fuels in such a 
country as our own must fail were very evident in 
an interesting discussion at a recent meeting of the 
Institute of Fuel, at which a paper was read by 
Mr. G. W. J. Bradley, the President of the Coke 
Oven Managers’ Association, and Dr. G. E. Foxwell, 
upon the subject of “The Development of By- 
Product Coking.” The paper, taken together with 
the ensuing discussion, provided an_ interesting 
composite picture of the complexity and changing 
orientation of the British fuel industries. 

Coking was primarily devised and 
provide a fuel for the almost extinct 
making industry in the middle of the Eighteenth 
Century. Subsequently, the invention of the 
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markets had been forthcoming. Until after the 
war, the coke ovens were linked to the ironworks, the 
iron furnaces providing the only outlet for oven 
coke. The success of the gas industry in developing 
coke sales, coupled with a heavy decline in the 
demand for furnace coke, resulted in a change in the 
situation after the war and the coke ovens then 
entered the general coke market, é.e., the market 
not associated with the iron and steel industries. 
During the past five years the steelworks of the 
country have been largely re-organised and the 
practice is now for coke ovens to be regarded as an 
integral part of the equipment of such works, since 
the greatest degree of fuel economy is thereby 
secured. Colliery-owned coke ovens are now 
tending to make primarily for the general coke 
market, a market in which coke can only displace 
raw coal. These changes are illustrated by the 
fact that during the past four years ovens having a 
daily capacity of 18,000 tons of coal per day have 
been ordered for British steelworks, and of 9,773 
tons per day for British collieries, these two, together, 
comprising the rebuilding of half the coking capacity 
of the country. 

The position of the steelworks ovens was consi- 
dered in detail in the paper referred to, with parti- 
cular reference to the use of the gas produced. 
In considering the economics of coking, the authors 
gave balance sheets of two coking plants, in each 
instance based on coal at 15s. a ton. In the larger 
plant of 1,000 tons per day capacity, the authors’ 
figures indicate that if the gas is not sold the cost of 
the coke at ovens would be 27s. a ton; if half the 
gas is sold at 6d. per 1,000 cu. ft., the cost would be 
228. 4d. a ton ; and if all the gas is sold at 10d. (the 
ovens being heated by blast-furnace gas), the cost 
would become Ils. 6d. The Area Gas Committee 
showed some 10 years ago that 10d. was about the 
value of the gas for steel furnaces, and as colliery- 
owned ovens cannot generally sell at a higher 
price than 6d., it is clear that a steelworks-owned 
coking plant is in a very strong position when the 
coke-oven gas can be fully utilised. The practice 
of situating coke ovens at the steelworks is therefore 
fully justified. A point of importance arises in this 
connection, namely, whether, when the demand for 
steel diminishes, the steelworks coke ovens will be 
closed down, or whether they will be allowed further 
to compligate the fuel position by making for the 
general coke market. In view of the fact that the 
economics of coking at the steelworks depends upon 
the utilisation of the gas, the authors believe that 
the latter would not happen, but it must be remem- 
bered that it might be found necessary to produce 
enough coke to keep the ovens hot, even if sold 
ata loss. The general coke position may, therefore, 
undoubtedly be complicated by the periodic influx 
of cheap coke from the steelworks. 

There can be no question that in the domestic 
| and minor industrial fuel market there is a general 
| tendency to depart from the use of raw coal. In 
|the discussion upon the paper, Mr. Nicol, Chief 
| Engineer to the London and Counties Coke Associa- 
| tion, stated that domestic coke boilers and open 
fires were being installed at such a rate that some 
750,000 tons of coal were being displaced cumu- 
latively each year by coke. Between 1920 and 
1936, the gas industry has also increased its gas 
sales by 31} per cent., the actual increase of the 
annual sales in this period of 74,500 million cub. ft. 
amounting, at 5 therms of gas as equivalent to 1 owt. 
of coal, using Mr. E, V. Evans’s figure, to the 
displacement of approximately 34 million tons of 
|coal. The electrical industry can show a similar 
| increase. The house-coal market has, hitherto, 
| been peculiarly valuable to the coal trade because 
the return from this class of coal has been very much 
higher than from the smaller sizes, and the loss of 
this market to fuels that are made from what is 
now termed inferior coals—slacks, nuts, and so 
forth—is naturally regarded with concern by the 
| coal owners. Mr. Bradley and Dr. Foxwell feel that 
| this position has to be faced, partly because they 
| consider that the well-being of the coal trade is 








ritish iron-| essential to the country and partly because it is 


obvious that without the co-operation of the coal- 
owners, the development of solid and 


by-product coke oven enabled the collieries to|carbonised fuels must be beset with difficulties. 


up-grade their slack, for which by degrees other| Their solution of the problem is based upon the 


jus 


belief that the price of coal should not depend 
upon its size but on calorific value. It is not easy to 
see what other means there are of compensating 
for the loss of the house-coal market, nor can it 
be argued that this solution is out of accord with 
the practical facts of coal utilisation. The effect 
would be, however, to raise the price of the smaller 
sizes of coal and to decrease the price now charged 
for the larger coal. The coal used for coking, 
gas-making and electricity generation would increase 
in price, but even so, might not be much more than 
the 15s. taken by the authors as the pithead price 
in assessing the cost of coke manufacture. The 
increase in the price of coal would, of course, affect 
the manufacture of carbonised fuels. 

The gas industry, as represented in the discussion 
on this paper by Mr. George Helps, appears to 
believe that the larger use of coke is no more than a 
passing phase and that the ultimate ideal fuel is 
gas. Mr. Helps pointed out that all gases, from 
blast-furnace gas of 100 B.Th.U. to town gas of 
500 B.Th.U. to 600 B.Th.U., give very nearly the 
same flame temperature and the gas industry has 
only to use whichever gas may be found to do the 
necessary work at the lowest cost to the consumer, 
irrespective of calorific value. He considered, he 
stated, that the gas industry should not produce 
coke, but should concentrate on gas, because it 
was possible for gas to be supplied for all domestic 
uses at prices which would be more economical 
than solid fuel. Dr. G. W. Anderson took up the 
attitude that the reason for cheaper production at 
coke ovens than at gasworks was the load factor, 
and that the advantages in the direction of cheapen- 
ing coke gained by the sale of gas would disappear 
if the coke ovens had to take up the load factor 
of the gasworks ; if they did not, the gas industry 
would not be in a position to purchase the coke-oven 


The electrical industry, again, is selling current 
at rates which are designed to increase output, 
at the expense ultimately of raw coal and of coke, 
its rates being not necessarily remunerative for 
every unit sold. Yet another competitor in the 
field, as was pointed out by Mr. John Roberts, is the 
classes of smokeless Welsh coals, anthracite, semi- 
anthracite, and steams, which are now invading the 
domestic market and must be considered in any 
discussion of smoke abatement. 

The whole fuel situation is thus exceedingly 
interesting. In what may be called the general 
market, there is keen competition between bitu- 
minous coal, smokeless-coals, coke, semi-coke, gas 
and electricity, and it is difficult to avoid the con- 
clusion that the bituminous coal interests are fighting 
a losing battle. In the opinion of the authors of 
the paper referred to, they will probably be forced 
to sell coal on what is best described as a rational 
basis into which the size factor, as such, does not 
enter. Gas and electricity are each regarded, by 
some at least of their protagonists, as completely 
able and destined to displace coal, while those who 
sell smokeless coal, coke and semi-coke regard it 
as equally certain that a very large part of the fuel 
market now served by bituminous raw coal will, 
before long, be theirs. It is clear that opinions are 
very conflicting, and the path of anyone who would 
venture upon the organisation of the utilisation of 
fuel will be thorny indeed. The gas and electricity 
industries are thoroughly well organised for the 
sale of their products on scientific lines. The 
Coal Utilisation Council is doing something to help 
the coal interests in a similar way. Mr. Bradley and 
Dr. Foxwell consider that the coke producers must 
similarly form an organisation to control coke 
production, prices and sales, to develop new uses of 
coke by means of research and development work, 
and to extend existing uses by providing technical 
assistance to sellers and prospective purchasers, 
| and by national propaganda. Indeed, the chairman 
|at the meeting in question, Major I. W. Lamonby, 
| D.8.0., chairman of The Grassmoor Company. 
| supported the idea of financing an organisation on 
| these lines by a levy on each ton of coke produced 
| for the general market. 











Tse Untrep States Zinc Inpustry.—The production 
of distilled and electrolytic zinc in the United States 
amounted to 608,458 short tons during 1937. This 
constituted an increase of 14 per cent. over the 1936 total 
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NOTES. 
Tue Ketvin anp Ewrc MeEpa.s. 


Tue presentation of the Kelvin Medal, on May 3, 
in the Great Hall of the Institution of Civil Engineers 
to Sir Joseph J. Thomson, O.M., was a further 
recognition of the outstanding position occupied in 
the world of science by the Master of Trinity College, 
Cambridge. In presenting the medal on behalf of 
the Memorial Fund Committee, representing 19 
American and British institutions, Lord Rayleigh 
referred to some of Sir Joseph’s notable achieve- 
ments. A number of these were characterised by 
the way in which experimental difficulties had been 
obviated. The practical significance of these experi- 
ments, Lord Rayleigh said, was to be found in 
the discovery of the existence of electrons, and 
in the value to electrical engineers of the cathode- 
ray oscillograph as an instrument for exploring 
high-frequency currerfts and surges. In more recent 
years these researche§ have proved to be of funda- 
mental importance in\elevision. Of the writings 
of Sir Joseph, it was said that they were a primary 
source of information to which engineers had often 
referred in the study of the three-electrode valve 
and wireless telegraphy, as well as in the utilisation 
of high-frequency phenomena generally. This 
award reveals, when regard is had to the numerous 
discoveries and inventions associated with the 
name of Lord Kelvin, a particularly intimate con- 
nection between science and engineering, for the 
Master of Trinity College started life as a student 
under Professor Osborne Reynolds. On the same 
afternoon, the first award of the James Alfred 
Ewing Medal was made to Mr. C. S. Franklin, by 
the President of the Institution of Civil Engineers, 
Mr. S. B. Donkin. This medal was founded in 
1936 as a memorial to the late Sir Alfred Ewing, 
and is awarded for noteworthy research into engin- 
eering science, on the recommendation of the 
Presidents of the Royal Society and of the Institu- 
tion of Civil Engineers. Mr. Franklin is a worthy 
recipient of this medal, by reason of the part played 
by him in the improvement of beam wireless, and 
the rotating-beam aerials which were installed 
experimentally at Poldhu, in Cornwall. He was 
also responsible for the concentric feeder system, 
which constitutes an essential part of the trans- 
mission system used in television, since by this 
means it is possible to transmit high-frequency 
currents without any great loss of energy. At 
the conclusion of this ceremony, Sir Frank Smith 
delivered the forty-fourth James Forrest Lecture, 
on “‘ Disorderly Molecules and Refrigerating Engin- 
eering,” which we commenced to reprint in abridged 
form on page 501 of our issue of last week. 


Tue Royat AERONAUTICAL Socrery. 


The members of the Royal Aeronautical Society 
and their guests who attended the Society’s Garden 
Party on Sunday last in the Great West Aerodrome, 
near Hayes, had an excellent opportunity of com- 
paring the performance of some of the earliest and 
latest types of aircraft. Among the early machines 
which left the ground were a Blériot monoplane, 
similar, we believe, to that in which Blériot made 


planes, it should be mentioned, made ascents, 
a demonstration of winch launching having been 
arranged by the London Gliding Club. A large 
hangar in the aerodrome was devoted to an exhi- 
bition of aero engines, propellers, instruments and 
accessories, materials for aircraft construction, &c. 
The Great West Aerodrome was lent for the occasion 
by Mr. C. R. Fairey, of Messrs. The Fairey Aviation 
Company, Limited, and all concerned with the 
arrangements must be congratulated on the manner 
in which the very extensive programme was carried 
out. The attendance was of the order of 4,000 
persons. 


Tue British ACETYLENE ASSOCIATION. 


The advantages of unification of different branches 
of an industry were stressed by more than one 
speaker at the 37th annual luncheon of the British 
Acetylene Association, which took place at the 
May Fair Hotel, London, on Thursday, May 5. 
Thus, in proposing the toast of “‘ The British Acety- 
lene Association and its President,” Sir William 
Letts, K.B.E., pointed out that individuals and 
firms who held aloof from such organisations 
weakened the power of their own industry in such 
circumstances as approaching Parliament, and so 
forth, while benefiting from the work of other units 
who had realised that their own interests were those 
of the whole. He congratulated the Association 
on the President. The President, Mr. E. S. Parn- 
well, who was in the chair, pointed out, in the 
course of his reply, how wide the interests of the 
Association had become, so many differing industries 
and professions being now involved. Not an 
unimportant part of its work was its establishment 
of standards of efficiency and safeguards. He 
concluded by making an appeal to members to 
support the forthcoming International Congress 
of Acetylene, Oxy-acetylene Welding, and Allied 
Industries, at Berlin, on the same scale as foreign 
organisations had supported the Congress held in 
London in the year 1936. Although the luncheon 
was of a somewhat domestic nature, there were a 
number of distinguished guests present, who were 
appropriately alluded to by Mr. C. S. Milne in 
proposing the toast of “The Guests and Overseas 
Members.” The Rt. Hon. The Earl of Dudley, 
M.C., President of The Iron and Steel Institute, 
in reply, alluded to the growth in steel production, 
which by the end of the year would reach a rate 
of 14,000,000 tons per annum. Owing to the pur- 
poses for which a large proportion of this material 
was being employed, there was every prospect of 
an increased demand for acetylene welding and 
cutting plants. There was a great future before 
the industries represented by the Association, 
but he felt that in some ways they were behind other 
| countries, notably the United States, in technical 
achievement ; more energy seemed to be needed 
over here. It would be a source of gratification to 
most people that the manufacture of carbide was 
to be undertaken in South Wales, so reducing our 
| dependence for this commodity on other countries. 
| Mr. C. J. Galpin, D.S.0., Director of Oversea Civil 
| Aviation, also replied to this toast. Acetylene 





| welding, he said, had been of enormous help in 


| the construction of civil aircraft and the organisa- 


the first cross-channel flight in 1909, and a Deper- | tion of the Association had made it easier for the 
dussin monoplane of 1911. The contrast between | (Government to deal with their problems. The 
the performance of these ancient types and that of | toast of “The Retiring President” was proposed 
the modern machines also flown was a most effective | by the Chairman in warmly appreciative terms, 
demonstration of the progress made in aviation | and was responded to by Mr. L. J. Tibbenham, 


during three decades. Of the modern machines 
demonstrated, some of the most notable were the 


| A.M.I.Mech.E., who had occupied that office for 
| the past year. The function was concluded by a 


Chilton, the Vickers Wellington, the Q6 and the | short speech of encouragement from Mr. F. 8S. 


Vega Gull of Messrs. Percival Aircraft, Limited, and 
the Fairey P4/34. The last-mentioned machine, 
which is fitted with a Merlin I engine developing 
1,050 h.p., gave a most noteworthy performance in 
the hands of Mr. C. 8S. Staniland, but no parti- 
culars of it are available for publication. Of interest 
also was the demonstration of a Monospar aeroplane, 
constructed by Messrs. General Aircraft, Limited, 
and fitted with an experimental form of three- 
wheeled undercarriage. The notable feature of this 
demonstration was the apparent ease with which 
the machine alighted. In addition to the flying 
demonstrations, a large number of service and 
commercial machines and some sailplanes were lined 
up for inspection on the ground. Two of the sail- 


| Thorn, the oldest past-president attending it. 


Tue Gustave CaNetT MEMORIAL LECTURE. 


There is a fascination in the study of origins 
which is only partially expressed in the truism 
that *‘ great events from little causes spring.” To 
trace back, and perhaps to re-enact, the casual 
incidents and simple experiments which lie at the 
roots of modern science and engineering has a 
value well realised by most educationalists, but the 
past is only half of the story. Of far greater signi- 
ficance is the. evidence which it. provides that. the 
process of ,revelation is continually accelerating ; 
that the opportunities for further revelation are not 





diminished, but are vastly increased, by each new 





accretion of knowledge. This, briefly, was the 
theme of the eighth Gustave Canet memorial lecture, 
entitled “ Early Links Between Science and Engin- 
eering,” delivered by Sir William Bragg, O.M., 
P.R.S., to the Junior Institution of Engineers, on 
May 5. The meeting, under the chairmanship of 
Mr. W. A. Tookey, M.Inst.C.E., President of the 
Junior Institution, was held in the lecture theatre 
of the Royal Institution, Albemarle-street, London, 
W.1. This enabled Sir William Bragg to illustrate 
his remarks with some of the original apparatus 
used by Count Rumford, Sir Humphry Davy, 
Faraday, Tyndall and Dewar among others, who 
built, on the foundation of a science dependent 
solely upon the senses of sight, hearing and smell, 
a new kind of engineering, in which the senses 
are aided by instruments to explore beyond the 
visible to the invisible. It is now possible, said 
Sir William, to look out into a world without limit, 
in which the possible developments of engineering 
are equally limitless. The men who worked in the 
Royal Institution from its beginning were leaders 
among those who began to show this wider world, 
the pioneers of this new engineering based on a more 
intimate knowledge of Nature. Where the process 
originated is, perhaps, debatable ; the dividing line 
might be drawn as far back as the invention of 
compasses and rulers. Probably it would be better, 
however, to locate it towards the end of the sixteenth 
or the beginning of the seventeenth century, the 
philosophic era in which were devised the micro- 
scope, the telescope, the thermometer, the baro- 
meter and the pendulum. The advances thus 
initiated continue without pause, and will continue. 
A host of scientists is working now, investigating 
things that no eye can see; and every fresh dis- 
covery confirms that, the more deeply we penetrate 
into this new world, the greater are the oppor- 
tunities for man to construct new things. On the 
conclusion of the lecture, Mr. Tookey presented 
to Sir William Bragg the gold medal which, with 
the lectureship, commemorates the death, in 1908, 
of M. Gustave Canet, the eminent French artillerist, 
who was President of the Junior Institution in 
that year; and also handed to him the certificate 
of his election as an honorary vice-president 
of the Institution, which Sir William suitably 
acknowledged. 


JUBILEE OF THE ASSOCIATE OF THE CITY AND 
Gutips Instrrvute Drecoma. 


The jubilee of the granting of the first A.C.G.1. 
diploma was celebrated at the dinner of the Old 
Centralians, held by permission of the Court and 
Livery of the Worshipful Company of Clothworkers, 
in their Hall, on Friday last, May 6, After the 
loyal toasts, that of “The City Guilds and the 
College” was proposed by Sir Alfred Chatterton, 
C.I.E., whose name had appeared first in the first 
list of diplomas. Sir Alfred related how he and 
a few others had assembled on the opening day 
at Finsbury and had attended lectures by Professor 
Henrici and Professor Unwin, and the College had 
been started on its career in a very unostentatious 
manner. The City Guilds, he continued, had in 
former times done very useful work in fostering 
esprit de corps, and had gradually assumed great 
importance. Changes came and swept, them away 
in many countries, but they had survived in Lon- 
don, and to-day enjoyed great prosperity. They 
were trustees of considerable funds, were renowned 
for their charitable gifts, and had greatly helped 
education. They had given special assistance to 
technical education and working together had 
begun by conducting examinations, subsequently 
establishing the Finsbury Technical College. The 
College had changed its name, but it was still closely 
connected with the City Guilds. On behalf of the 
Company, Mr. 8. W. Horne replied to this toast, 
stating that the Guilds had never been stronger. 
In their early days they fostered the custom of 
apprenticeship in the family. The advent of the 
industrial revolution changed that, but they retained 
their interest in education. Dr, C. H. Lander replied 
for the College, acknowledging the help received 
from the old students’ association. The education 
given was still-the-same in principle as when the 
college started ; it. was, based on ‘‘ drawing out,” 
rather than on “‘ pushing on.” Mr. F. H. Bramwell 
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proposed the toast of “‘ The Gueste,” and Sir Edward | force on June 24, next. The activities, during 1937, 
Crowe, K.C.M.G., replied, remarking that for | of the several joint technical research committees of 
thirty years while at Whitehall he had written|the Institute and the Iron and Steel Industrial 
reports on engineering matters without knowing | Research Council were briefly reviewed, and the 
anything about them, having been kept safe by | report also recorded the changes made during the 
friends among engineers. He considered that the | year in the membership of the Council, and gave 
British Council should not confine itself to art and | a list of honours conferred upon members of the 
literature and such topics, but should educate | Institute. It concluded with a list of the Institute’s 
other countries on the subject of British engineering | representatives on various governing bodies and 
and tell them what we could do and had done. Mr. | committees. 


= 
| President of the Faraday Society and President of 
the Institute of Metals. 

In acknowledging the award, Dr. Desch said that 
it had been by a happy chance that he had embraced 
a metallurgical career. He had been trained as an 
organic chemist, and after returning from Germany, 
where he had conducted research in organic chemis- 
try, he had found it necessary to obtain a new post. 
It was then that he had joined Professor Huntington. 
| who wanted an assistant in metallography, and this 





T. Girtin, a member of the Court of the Company, 


proposed the toast of “The Association,” and | 
Mr. EK. G. Walker, M.Inst.C.E., the President, 
replied. Mr. Walker stated that it was a cause 
of great satisfaction that the work of their com- 
mittee, started in 1896, was appreciated. That 
it had been successful was due largely to those 
who had supported it in its early days and to| 
the work of indefatigable secretaries. He paid | 
a tribute to Mr. C. E. R. Sams, who recently had | 
to resign that office and was, unfortunately, absent 
that evening owing to ill-health. They could claim | 
& reservoir of experience among their members | 
which they were anxious to put at the service of the 
younger members of the College and the profession. 
The Clothworkers, more than any other company, 
had sustained its interest in their College. Its gifts 
had averaged about 8,000/. per annum, and the 
total sum now amounted to 272,000/. 








THE IRON AND STEEL INSTITUTE. 


THe sixty-ninth annual general meeting of the 
Iron and Steel Institute commenced on Wednesday, 
May 4, in the Hall of the Institution of Civil Engin- 
cers, Great George-street, Westminster, and con- 
cluded on the afternoon of Friday, May 6. The 
Chair at the opening proceedings was occupied by | 
the President, Mr. Alfred Hutchinson. 


Report or THE Covunct.. 


Che usual preliminary business having been 
transacted, the annual report of the Council, which 
dealt with the activities of the Institute during 
the year ending December 31, 1937, was presented 
to the meeting. This showed that the total member- | 
ship of the Institute, on December 31] last, was 
2,487, compared with 2,243 on December 31, 1936. 
The increase in membership, while satisfactory, was 
largely due to the election of members of the Insti- 
tute of Metals, and so large an increase in member- 
ship from this source could not be expected to recur. 
The Council was gratified by the number of new 
members nominated by companies which subscribed 
to the Special Subscription Fund of the Institute, 
which arrangement had been introduced during | 
1936. Moreover, the increase in the number of | 
associates, from 118 to 181, was satisfactory, but | 
the Council hoped that, in future, the Institute | 
would prove of value to a far greater number of | 
junior research workers and to the younger members | 
of the industry. The Council deeply regretted to | 
have to record the deaths of 27 members, which had 
occurred during 1937. Among these were Sir John | 





| had constituted his first introduction to the subject. 
He had never regretted entering the metallurgical 
The report presented by the honorary treasurer of | profession and had all along enjoyed the pleasantest 
the Institute, Mr. James Henderson, showed that | relations with industrialists and with members of 
the income of the general fund of the Institute for| the scientific profession. He owed much to his 
the year ending December 31, 1937, was 12,661/., | colleagues at Glasgow, Sheffield and the National 
an increase of 1,689/. over the corresponding figure | Physical Laboratory. During his teaching career 
for the previous year. The expenditure amounted |he had always looked upon metallurgy as one 
to 14,525l., which represented an increase of 1,6691.| single field and he, therefore, rejoiced in the 
The excess of expenditure over income, namely, | collaboration which had come into being between 
1,8641., was 20/. less than in the previous year. The|the Iron and Steel Institute and the Institute 
receipts of the Special Subscription Fund had, as | of Metals. 
before, been taken into account. the amount In presenting the Williams Prize to Mr. W. Geary, 
received being 3,001/., against 3,306/. in 1936.|the Earl of Dudley stated that Mr. Geary’s paper, 
The Council wished again to express its thanks | “ Hot-Metal Practice in Five Melting Shops on the 
to the companies and associations which had | North-East Coast’ was just such a practical contri- 
contributed to this fund, and to those individuals | bution as the founders of the Prize had in mind 
who had personally interested themselves in the | when they had instituted it. 
payment of these subscriptions. The Council | 


hoped that subscriptions would be maintained, so, | PRESIDENTIAL ADDRESS. ; : 
that an income of not less than 3,000/. a year might | The Earl of Dudley then delivered his presidential 


be assured, since it was apparent that without | address, in which he gave a short survey of the iron 
these subscriptions the work of the Institute could | and steel industry, with special reference to his own. 
not be maintained at its present level ; neither could | the South Staffordshire, district. He stated that 
developments be undertaken in the future. The | ' would take too long to enumerate all those who 
Council had been giving careful consideration to | Were entitled to be included in the list of pioneers of 
this subject, as well as to the possibility of placing | the industry, but the history of iron and steel manu- 
this source of income on a more permanent basis. | facture in South Staffordshire from the time of his 

The report and acccunts having been adopted, | #2¢estor, Dud Dudley, born in 1618, made interest- 
Mr. Hutchinson inducted into the Chair the newly- | img Teading, as it traced the progress made by the 
elected President, The Right Hon. The Earl of | @tious processes and plants engaged in the produc- 
Dudley, M.C. A vote of thanks to the retiring | tion of pig-iron, wrought-iron and steel. To men- 
President was proposed by Sir Peter Rylands, tion a few of the most famous pioneers ; Dud Dudley 


seconded by Mr. F. W. Harbord, and carried with | ¥®8 the author of Mettallum Martis, printed in 
acclamation. | 1665, and therein might be found an interesting 


| account of the iron trade of those times. It recorded 
| the great difficulties which had to be surmounted 
The secretary then announced that, in accord-| before coal could be successfully used instead of 
ance with by-law 10, the names cf certain | charcoal for the purpose of smelting iron. Another 
vice-presidents and members of the Council had | pioneer was Abraham Darby, who first used coke 
been announced at the Autumn Meeting in 1937 as| in the blast-furnace instead of coal; he was an 
being due to retire at the present annual meeting. | ironmaster of Dudley, who afterwards moved to 
The vice-presidents concerned were Dr. C. H.!Coalbrookdale. His grandson, Abraham Darby, 
Desch, F.R.S., Mr. Arthur Dorman, and Mr. H.| there built the first iron bridge. which was still in 
Spence Thomas, and the members of the Council, | use and spanned the River Severn at Ironbridge. 
Dr. T. Swinden, Dr. A. MeCance, Mr. P. B. Brown, | It was opened for traffic in 1779. The main arch 
Mr. A. O. Peech, and Captain H. Leighton Davies. | had a clear span of 100 ft.; the weight of metal. 
Mr. A. O. Peech having been elected a vice-president, | including the cast-iron plates in the bridge, amounted 
Mr. I. F. L. Elliot became due to retire in his stead. | to 308 tons. It was now scheduled as an ancient 
As no other members had been nominated to fill the | monument by the Office of Works. 
vacancies thus caused, the retiring members were | In 1783, Henry Cort, an ancestor of a recent 
duly re-elected by the meeting. | President, introduced the use of grooved rolls in 
rolling mills, and in the following year invented the 
BESSEMER Meat. dry puddling process. Later, about 1820, Joseph 
Lord Dudley's first duty was to present the | Hall, of Tipton, a South Staffordshire man, improved 
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4. Aspinall, Mr. H. C. Bond, Major R. A. Bull, | Bessemer Gold Medal to Dr. C. H. Desch, F.R.S.|on this process by introducing wet puddling, or 
Mr. G. D. Delprat, C.B.E., Sir John Dewrance, | Before doing so he called upon the secretary to read | “ pig boiling,” so that the wrought-iron trade of 
G.B.E., Colonel A. MeBean, Dr. T. G. Masaryk,| the Council's notice regarding the award. This|the district grew rapidly and spread to other 
and Mr. A. Sahlin. No award of the Andrew | stated that Dr. Desch had long been distinguished | districts. An increased production of pig-iron 
Carnegie Medal had been made in 1937, but after|as a teacher of metallurgical chemistry. He had | naturally followed and resulted in an increase in 
an interval of three years, the Williams Prize had | been lecturer in this subject at the University of | the number of furnaces in blast throughout the 
been awarded. The recipient for 1937 was Mr. W.| Glasgow, subsequently Professor of Metallurgy | country, so that by 1825 there were 374 blast- 
Geary, the author of the contribution, “ Hot-Metal | at the Royal Technical College, and later at the furnaces in Great Britain, of which 262 were in 
Practice in Five Melting Shops on the North-East | University of Sheffield, where he had succeeded the | blast, producing 581,000 tons of pig-iron annually : 





Coast,” presented at the last antumn meeting in | late 
Middlesbrough. As already outlined in our columns 
m connection with the annual general meeting of 
the Institute of Metals, the Council of the Iron and 
Steel Institute had agreed to rent No. 4, Grosvenor- 
gardens, Westminster, 8.W.1, from December 25, 
1937, until September, 1955. The building formed 
part of the Grosvenor Estate, and was formerly in 
the occupation of the United States Embassy. 
The Institute would sub-let accommodation to 
the Institute of Metals, so that the offices of both 
Institutes would be in the same building. In 
addition, the libraries of the two Institutes would be 
joined, the common library being under the control 
of the Iron and Steel Institute with a joint advisory 
committee, These provisions would come into 





Professor Arnold. His text-book, Metallo-| the average output was about 45 tons per furnace 
graphy, had been for many years the classical | per week. 

publication on this subject in Great Britain. He! About this time the great industrial develop- 
was a leading authority on the chemistry of solids,| ment of this country began, largely owing to the 
upon which he had recently given a series of lectures | dawn of the steam age, which brought with it a 
at the University of Cornell. In 1932 he had been | rapid development of the steam engine and the 
appointed to succeed the late Dr. W. Rosenhain, | building of railways, so that increased iron produc- 
F.R.S., as Superintendent of the Metallurgical | tion followed, and by the year 1861—according to 
Department at the National Physical Laboratory. | statistics published in Samuel Griffith's Jron Trade 
Since that time he had been in charge of researches | Circular—there were 565 blast-furnaces in blast in 
which had for their object the production of metals |the whole of Great Britain, and they produced 
of the highest degree of purity obtainable, for the | 3,986,320 tons of pig-iron, of which 933,660 tons 
purpose of research ; in particular, the metals of the | were produced in the South Staffordshire area. 
iron group. Under his leadership, methods had | This was an average of 135 tons per furnace per 
also been worked out for estimating in a satisfactory | week compared with 45 tons per week in 1825. 
manner the oxygen content of steels, He wasa past-' In the same statistics it was recorded that in 
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1861 there were 1,768 puddling furnaces in operation 
in different works in the South Staffordshire area 
alone, owned by 80 different firms. The modern 
steel age owed its inception to two fundamental 
inventions: that of Henry Bessemer, who invented 
the Bessemer process in 1856, and that of Charles 
William Siemens, who introduced the open-hearth 
process in 1861. In the transitional stage from 
wrought iron to steel, South Staffordshire played 
an important part in the evolution and develop- 
ment of the two steel-making . Sir 
William Siemens was then ste-dily perfecting his 
process, and he built his first successful open-hearth 
furnace in Birmingham in 1866, when he succeded 
in making good steel from old rails. One of the 
early Bessemer plants to be operated was established 
at the works of Messrs. Lloyd, Foster and Company, 
Wednesbury, now Messrs. Patent Shaft and Axle- 
tree Company, Limited. This firm could also claim 
to be one of the first to establish a basic open-hearth 
plant and had continued to develop the dpen-hearth 
process since its inception. His father, the late 
Lord Dudley, had erected a basic open-hearth 
furnace in 1889 at Round Oak Works, and he believed 
that Mr. Benjamin Talbot, the inventor of the 
process which bore his name and a Past-President 
of the Institute, had carried out some of his early 
experimental work in this furnace. The work of 
these pioneers should serve as an inspiration to the 
younger men engaged in the industry and encourage 
them to pursue the study of the fundamental 
principles of metallurgy and chemistry, so that still 





further development in the iron and steel industry 
might take place for the lasting good of this country | 
and the world in general. 

While the modern iron industry of South Stafford- | 
shire was well over 300 years old, for at least half | 
that period it had been impossible to consider its | 
development and fortunes apart from those of the 
rest of Great Britain. Similarly, although our 
national preoccupations must at the moment be 
great, it was foolish to attempt to assess the pros- 
perity and progress of the British steel industry 
apart from that of the rest of the world. It would 
remain a major function of the Iron and Steel 
Institute to unite in its discussions impartially the 
views of all nations. We were entering upon a new 
phase in the history of iron and steel making ; with 
all other nations developing their natural resources 
to the utmost self-sufficiency and with our Domin- 
ions and overseas possessions increasing their steel- 
making potentialities, it was imperative that we 
should have the most efficient plant in the world. 
Germany had greatly added to her steelmaking 
strength by the acquisition of Austria, in addition 
to which she was now erecting a large steelmaking 
plant in the Salzgitter district, which, together 
with plant to be erected later in Linz and Baden, 
would, he was informed, have an ingot capacity of 
about 6 million tons per annum, and would operate 
largely on native ores, which were of a low grade. 
This additional output would make Germany easily 
the second largest producing country in the world, 
with a capacity of approximately 25 million tons 
per annum. Russia, also, was rapidly extending, 
and sooner or later her products would find their 
way into the world’s markets. In 1937, she pro- 
duced over 17} million tons of steel. Other coun- 
tries, too, were entering the steelmaking field, and 
those already manufacturing steel were increasing 
their production, with the result that in the year 
1937 the world’s production of steel was 133,310,000 
tons, 

Even with these developments of steelmaking in 
all parts of the world, Great Britain had well 
maintained her proportion of the world output over 
the past twenty-five years. Up till the Great War, 
production in this country was increasing each year 





at a comparatively steady rate, but it must be borne 
in mind that over this period the use of steel was 
being substituted for that of wrought iron, and this 
fact helped to make the growth of steel production 
more uniformly progressive than in the post-war 
years. In spite of the vicissitudes which the steel 
trade had experienced, however, the underlying 
trend of production had been upwards ; and, in his 
opinion, it could fairly safely be forecast that this 
trend would continue, so that by 1948-1950 Great 
Britain should be producing some 15 million tons 





of steel a year. In making this forecast he had 


regard not only to the growing economie strength 
and development of this country, but also to the 
large number of new uses to which steel was being 
put at the present time. 

This country was, of course, particularly well 
endowed for steel production with its abundant 
coal supplies, but in addition to this it was able to 
supply a larger proportion of its ore requirements 
than many other important steelmaking countries. 
We were blessed with wonderful natural resources, 
and we must develop them at the right time and on 
the right lines. We had large deposits of low-grade 
ores still largely unworked, particularly in the 
Banbury and Oxford districts, which some day 
would prove to be of great value to the nation. 
They were adjacent to the South Staffordshire area, 
which, although it no longer retained the pride of 
place as an iron and steel-producing district, was 
still one of the largest, if not the largest iron and 
steel-consuming district in Great Britain. We had 
no carefully recorded statistics of iron and steel con- 
sumption in the various districts, but in the South 
Staffordshire area in 1936 around 800,000 tons of steel 
billets and slabs were, he believed, used ; in addition, 
many thousands of tons of steel joists, sections, plat~s 
and sheets were consumed, and this heavy consump- 
tion continued to grow each year. Hence, he 
looked forward with confidence to the future 
prosperity of our great industry, which was so 
essential to the well-being and safety of the nation, 
and he took courage for the future when he saw 
the support that was given to this Institute and 
the interest that it commanded from all the 
important iron and steel makers in this country. 


SyMposiuM ON STEELMAKING, 

At the conclusion of the Earl of Dudley’s presi- 
dential address, and after a vote of thanks to the 
new President for his address had been carried 
with acclamation, the discussion of the papers 
contributed to the “Symposium on Steelmaking 
(Acid and Basic Open-Hearth Practice)” was 
commenced. As already announced in our columns, 
the symposium includes 20 papers, prepared by 
various authorities and dealing with open-hearth 
practice as carried on in the Glasgow, Lancashire, 
Lincolnshire, North-East Coast, Sheffield, and 
South-Wales districts. In addition, three papers of 
a general nature, dealing respectively with «« British 
Open-Hearth Data and their Correlation,” by the 
Open-Hearth Committee of the Iron and Steel 
Industrial Research Council; ‘Some Aspects of 
Slag Control in Melting Practice,” by Professor R. 
Hay and Drs. J. M. Ferguson and J. White ; and 
“The Application of Physical Chemistry to Steel- 
making,”’ by Dr. A. McCance, have been contri- 
buted. With the exception of the last three, the 
contributions to the symposium were not presented 
separately, but were taken as read, this course being 
considered advisable both because there would not 
be sufficient time for each paper to be read and 
discussed and because, to do so, would entail 
considerable repetition. Accordingly, it was con- 
sidered preferable to choose subjects on which 
discussion was likely to be useful and to request 
certain individuals to introduce them. These 
reporters were asked to refer briefly to the opinions 
expressed on the selected subject in all the papers, 
to draw attention to differences in practice in the 
various districts and at individual works as revealed 
in the papers, to emphasise problems which appeared 
to require solution, and to suggest the subjects on 
which discussion could most usefully be focused. 
The subjects dealt with by the reporters comprised 
refractories, fuel, furnace design and control, pit- 
side practice, hot-metal practice in fixed basic 
furnaces, cold-metal practice in fixed basic furnaces, 
tilting basic-furnace practice, and acid steelmaking. 

Opren-HgartH Data AND THEIR CORRELATION. 

The contribution by the Open-Hearth Committee 
of the Iron and Steel Industrial Research Council, 
entitled ‘“ British Open-Hearth Data and Their 
Correlation,” constituted the first item on the agenda 
of the Symposium. It was presented by Mr, E. C, 
Evans, who stated that the paper represented a 
survey of British open-hearth practice, made by 
the Committee at the invitation of the Council of 
the Iron and Steel Institute, and that it set out in 





broad outline distinctive features of British practice 
asa whole. In order to obtain figures which could 
be regarded as representative of British practice, 
particulars had been obtained, from members of the 
British Iron and Steel Federation, of 31 open-hearth 
furnaces working under widely varying conditions, 
producing different qualities of steel, and represent- 
ing as far as possible the extreme variations which 
occurred in plant design and operation. As a 
result of the investigation, the conclusion given 
in the first report of the Open-Hearth Committee, 
that the furnace output (within working limits) 
was directly proportional to the heat input to the 
laboratory of the furnace, was confirmed. 

For the first time a basis of measurement for 
determining the operating efficiency of any open- 
hearth furnace or of comparing the efficiencies of 
furnaces working under widely varying conditions 
had been established. This had been termed the 
performance figure, which was quoted in pounds of 
steel per hour per therm, and was related to the 
rate of production of the furnace in tons per hour, the 
tapping capacity in tons, and the total heat supplied 
per ton in therms. For furnaces making ordinary 
commercial steels, an average furnace-laboratory 
performance figure of 2-0 lb. of steel per hour per 
therm could be expected in the ease of fixed furnaces 
and 1-6 lb. per hour per therm for tilting furnaces. 
Refractory consumption in tilting furnaces was, 
hewever, much lower than that in other types of 
furnaces. For furnaces of normal port design, 
high gas: air velocity ratios were desirable to give 
optimum performances. To obtain an adequate 
ratio, the area of the air port should be at least 
six times that of the gas port. Where adequate 
gas : air velocity ratios were obtained, conventiona! 
designs of ports had given results as good as special 
constructions. Basic hot-metal fixed furnaces 
gave the highest rates of production per unit 
capacity, averaging 7:53 tons, compared with 
7°46, 6-49, and 5-78 tons per hour per 100 tons 
capacity, for basic cold-metal fixed, acid cold-meta! 
fixed, and basic hot-metal tilting furnaces, respec- 
tively. They had, however, a higher average total 
heat consumption, per ton, namely, 86-2 therms, 
compared with 82:8, 84-6, and 76-7 therms per 
ton in the other furnaces. 

The President announced that there would be 
no discussion of this contribution at the meeting, 
but that discussion by correspondence was invited. 


STEELWORKS REFRACTORIES. 


The general imtroductory survey on “ Refrac- 
tories,” prepared by Dr. J. H. Chesters was next 
presented. It was devoted to questions relating 
to furnace linings, ports, roofs, ladles' and runner 
bricks. He stated, however, that by far the 
greatest interest had been shown in basic refric- 
tories by contributors to the Symposium, and since 
the chrome-magnesite brick was probably the most 
important development in the field of steelworks’ 
refractories in receat years, he would devote most 
of his remarks to it. He then referred to the 
thermal shock resistance and other qualities of 
chrome-magnesite bricks and passed on to a dis- 
cussion of their spalling characteristics. We hope 
to reprint Dr. Chesters’ introductory report to the 
discussion in a forthcoming issue. 

Mr. M. Douglas, who opened the discussion, com- 
mented on the scanty information on refractories 
presented by the majority of the steelworks. This, 
he felt, did not represent the amount of thought 
given to this subject by steel-plant managers. He 
believed that it was true to say that there had 
been a marked increase in activity on the part of 
the brick makers, and as Drs. Swinden and Chesters 
had pointed out in their contribution, a definite 
change in outlook had taken place during the last 
five years. The only subject which had aroused 
any real interest or serious comment, however, was 
the all-basic furnace. Dr. Chesters in his introduc- 
tion had devoted practically all his time to the 
chrome-magnesite brick, and whilst the importance 
of the work in this direction was realised, it was 
discouraging to the silica-brick makers. Silica was 
still the most important refractory material avail- 
able to the steel industry and was likely to find 
considerable use in the steel furnace for many years 
to come. . The silica brick of to-day was, in the 
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majority of cases, an improvement on that avail- 
able a few years ago, but could not be considered a 
really first-class product, and further improvement 
would benefit the steel industry. It had been proved 
fairly conclusively that the use of extremely dense 
bricks having low permeability would give longer 
furnace life and lower maintenance costs. The 
consumption of refractories in chequers was suffi- 
ciently high to warrant clear examination of the 
subject, Beyond the fact that in most plants 
firebricks were used in the lower courses of the 
chequers and silica on the upper courses, and that, 
in general, 9 by 4} by 3 in. bricks, were used, there 
was little information available. 

It was to be noted that fettling machines were 





used on some tilting furnaces, but not on fixed 
furnaces. On the subject of fettling, no statistics 
were given on loss of time and output attributable | 
to bad furnace bottoms, and it was not, therefore, | 
possible to evaluate results of machine versus hand | 
fettling. This would have proved interesting as, 
apart from bottom troubles, fettling, or the lack 
of it, had a great deal to do with the wear of linings 
round the slag line. Some small amount of experi- 
mental work had been done in various steel plants 
with the cement gun. This could produce remark. | 
able results and collaboration between cement-gun 
manufacturers and producers of refractory materials | 
might prove profitable to the steel industry. 

Mr, V. Harbord raised the question of the effect 
of the week-end stoppage on the refractories. Under 
the conditions operating in this country, it appeared 
from the papers submitted that, in many cases, 
the period during which gas was off the furnace was 
about 12 hours, and in some cases more, during 
which time the furnaces were sealed up as well as 
possible. It was found that by this means the 
furnaces could be ready for tapping at the proper 
time on Sunday and an appreciable amount of fuel 
was thereby saved. He wondered whether this 
saving in fuel was at the expense of a possibly 
greater loss in refractories, on account of the in- 
creased cooling on the surface of the bricks. This 
had been suggested by certain figures obtained and 
published by makers of the Radex brick. Remark- 
ably long lives were given for furnaces using these 
bricks which were operating continuously on the 
Continent without any week-end stoppages. He 
was not suggesting that continuous steelmaking 
should be contemplated in this country, but if there 
were any serious detrimental effects set up by the 
week-end stoppage, it might be worth considering 
burning enough gas during the non-working period 
to maintain the refractories at a temperature suffi- 
ciently high to prevent such damage. 

Mr. W. J. Rees thought that the development 
which had taken place in steelworks refractories in 
in the last five years had been due to the research 
conducted over the previous period of twenty years. 
Particularly noticeable during the last few years 
had been the reduction in the time lag between the 
publication of results of research and their applica- 
tion in industry. Brick makers in the last few years 
had made definite progress in connection with the 
perfection of the shape and finish of bricks, so that 
joints and spaces in a furnace were at a minimum. 
Dr. Chesters, in his introductory summary, had 
devoted a good deal of attention, and quite rightly, 
to the chrome-magnesite brick. The swelling of the 
brick was interesting, and although it seemed to be 
definitely proved that the growth was due to the fact 
that the moteri:! was isomorphous with iron oxide, 
it was still felt that this was not the whole explana- 
tion. There was also crysta' growth behind the 
swelling, and this played a part in the spalling. 
More attention might be paid to alumina refractories; 
a dense Al,O, brick gave a very high resistance to 
attack by Fe,O0,. The spinels also presented 
possibilities. The insulation of furnaces was being 
adopted to an increasing extent of late years. 

Mr. J. A. Davies said that Dr. Chesters had com- 
mented on the low figure of 12-0ld. per ton quoted 
in his (Mr. Davies’) paper as the cost of refractories 
in a 200-ton furnace, fired with a mixture of blast- 
furnace and coke-oven gases at the works of 
Messrs. Guest Keen Baldwins Iron and Steel 
Company, Limited, Cardiff. This figure referred 
to one campaign, and, subsequently, this same fur- 





nace had turned out 57,750 tons of steel in 31 weeks, | 4 


during which the total cost of refractories worked out 
at 10-8ld. per ton. The method of gassing a new or 
repaired furnace was as follows: Blast-furnace gas 
pipes were introduced through each door and 
through each slag-pocket wicket, but the gas was 
not turned on until a small coke fire was burning 
at the end of each pipe, this providing an incan- 
descent mass which ensured that the gas was 
always keptalight. The furnace roof was heated up 
gradually at the rate of 10 deg. C. per hour until 
a temperature of 200 deg. C. was reached. The 
furnace was allowed to soak at 200 deg. to 250 deg. 
C. over the critical range of the silica, in order to 
allow the heat to penetrate to a depth of 4 in. into 
the bricks. After this the temperature was allowed 
to go up to 750 deg. C., when gassing proper began, 
the gas pipes being withdrawn and the blast- 
furnace-gas control valve opened fully, admitting 
the gas to the furnace. After some 2 hours to 
3 hours the temperature reached 950 deg. C., the 


|coke-oven gas was admitted and the temperature 


allowed to rise quickly. Furnaces brought up to 
the working temperature in this manner gave the 
maximum service without spalling or damage to 
the linings or roofs, Their figure of costs for refrac- 
tories was good, but they employed water cooling 
to a considerable extent in many parts of their 
furnaces. At Cardiff they had a plentiful supply of 
blast-furnace and coke-oven gases, and the supply 
was not shut down at week-ends. The temperature 
in the furnaces never dropped below 1,500 deg. C., 
and in the chequer chambers below 1,000 deg. C. 
Dr. J. M. Ferguson said that his company had 
experimented with chrome-magnesite bricks in the 
construction of basic-furnace blocks. In the case of 
the single gas-port type of block, where the span of 
the gas port was 36 in., they had found that, owing 
to the absorption of iron oxide, the bricks burst, 
and the arch gradually collapsed, usually after 
week-end stoppages. In the case of other furnaces, 
which were of the double gas-port type of block, 
each port arch had a span of about 14 in. In these 
furnaces the chrome-magnesite bricks were very 
successful ; the blocks were very short, and compara- 
tively few bricks were used in their construction. In 
some cases these chrome-magnesite blocks had been 
working for over 12 months, with practically no 
repairs. In connection with chrome-magnesite 
blocks two factors seemed to be of importance, 
namely, a short span of the gas-port arches, and 
short blocks. 


access to the port for cleaning purposes. 

Dr. R. J. Sarjant said that, in connection with 
the spalling of the new basic refractories, it appeared 
to him that those responsible for the development 
of the bricks would have to examine again the 
chrome-magnesite ratio. The attack was definitely 
on the chromite. The insulated furnace must ulti- 


mately be developed and the whole question of | 
It was interest- | 


furnace design required attention. 
ing to note that the dolomite brick had at last 
become available, and this would prove a useful 
material in furnace construction. The last speaker 
in the discussion on refractories, Mr. A. E. Dodd, 


These entailed a reduced number of 
expensive bricks in their construction and easy | 
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In the sphere of power production the tendency to 
extract the utmost from the fuel used and the 
struggle for even extremely small improvements in 
plant economy and efficiency have resulted in the 
intensive study of the properties of the working fluid 
and their application in the production of mechanical 
and electrical energy. This concentration of effort 
has been continued for a considerable time, with 
the result that figures for efficiency have slowly 
improved, the application of technical physics 
having played a very prominent part in the develop- 
ment. In great contrast to this minute scrutiny, it 
remains a fact that many industries whose vital 
interests are not of a power-producing nature, have 
been content to rely on practical development alone, 
in many cases little or no attention having been 
paid to the physical and technical side of their 
business, with the undoubted result that close 
examination of the losses occurring in many plants 
would seriously disturb the peace of mind of their 
owners and designers. In the last decade, however, 
there appears to have been a decided turn for the 
better and the additional attention now given to 
these matters will naturally show improved results 
before very long. Nevertheless, in many fields, little 
or no information of a reliable orderly nature is even 
now available and only the engineer with a complete 
mastery of the fundamentals of his subject can 
venture on to fresh ground where no previous ex- 
perience is available. 

In this book of 290 pages, plentifully supplied with 
diagrams and tables, the author has presented in an 
easily accessible form, fundamental physica! know- 
ledge gathered from many scattered sources. The 
work deals particularly with the physical properties 
of mixtures of liquids and gases, and with process 
technique of the kind becoming so important 
to-day. More concerned with fundamentals than 
practical details, the book is characterised by 
a thoroughness of treatment which reveals the 
author’s desire to present clearly and accurately 
the basic facts of such subjects as the liquefaction of 
gases, mixtures of air and steam, characteristics of 
two substances mixed together, distillation, recti- 
fication, sublimation, refrigeration, combustion, 
gasification and chemical reaction. In the case of 
a mixture of two substances, he applies the analogy 
of the eutectic-alloy diagram and proceeds to 
develop his argument along these lines. Various 
subjects, such as moist air, absorption refrigerators, 
&c., are dealt with in special chapters, so that the 
student or engineer may readily devote attention to 
the particular section in which his interest lies. 

{n addition to the main volume, a booklet is added 
containing an assortment of problems and diagrams 
for use of students, and finally seven large charts, 
which show in graphical form the properties of 
various substances and mixtures, are contained in a 


said that the question of the cleanliness of steel had | folder, for the extra price of 8 marks. The book is 
been raised in some of the contributions to the | extremely well illustrated and its clarity and general 


Symposium. It was known that inclusions were | 


present in steel, but in the present state of our know- 


ledge, it could not be stated that one particular type | _ 
of inclusion consisted of pieces of refractory brick | MT 


and that another was due to pieces of slag. 
At this stage of the proceedings the meeting was 
adjourned until 2.30 p.m. 
(TZ'o be continued.) 








Vistr or tHe Kine anp QUEEN TO CLYDEBRIDGE 
Sree, WorKks.—An interesting sidelight on the influence 
of ship construction on the prosperity of the steel trade 
was afforded during the visit of Their Majesties the 
King and Queen to the Clydebridge Steel Works of Messrs. 
Colvilles, Limited, on May 4. During their tour of the 
works Their Majesties saw, in the plate mill, material for 
three la passenger and mail liners, including the 
Cunard-White Star liner which Her Majesty is to launch 
in September; three passenger and cargo liners for 
Eastern trades; and five oil tankers. Other work in 
hand included plates for locomotives for the South 
African Railways, for oil storage tanks ordered by the 
Anglo-Iranian Oil Company, Limited, and miscellaneous 


consignments to be shi to ae Buenos Aires, 
Malta, Copenhagen, Trinidad, Port Elizabeth and 
ontreal. 





form of production are excellent. 





and Labour Conditions in British Engineering- 
.. Yates. London: Macdonald and Evans. 


(Price 6s. net.] 

Tue author of this book set himself a difficult task 
when he decided to trace the history, structure, 
working conditions and wage rates of the British 
engineering industry, because in no other trade— 
to use the old term—has scientific progress in the 
industrial use and application of metals entailed so 
many changes. On the whole, however, Mr. Yates 
has compiled a record the documentary value of 
which must be regarded as high. Engineering— 
mechanical engineering is his chief concern—is, as 
Mr. C. G. Renold says in a foreword to the volume, 
a “complex” industry not only because of the 
wide range of its products, but also because of 
the raw materials with which it works. Of these, 
the man in the street who — the a pain 

nuity of engineers generally, is well aware. 
— ag Soeoun, the intelligent outsider, for whose 
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is obviously intended, 
realises, as Mr. Yates wishes him to do, the multi- 
plicity of processes which operative engineers carry 
out, he will probably agree with Mr. Renold that 


information this volume 


there is “no such entity at all as the engineering 
industry.” 

It is perfectly true that in all the branches— 
ordnance, marine, electrical, agricultural, automo- 
bile, aircraft and tool making, to mention only a 
few—the basis is the skill of the craftsman, but when 
his remuneration and the methods of assessing it 
are considered, one is confronted by an almost 
insuperable difficulty. That is true, moreover, not 
only in the case of wage rates ; working conditions 
are nearly as baffling a problem for the investigator 
whose desire is to find a formula which is capable of 
application to all branches of the trade, and to every 
area in which engineering is a major industry. 
Basic wage rates are not the same in every district ; 
neither is there a standard of working conditions 
to which every area adheres. The development of 
the machine tool has made a difference in the 
proportion of semi-skilled to skilled labour and led 
to a great increase in the number of women workers. 
Changes in materials have rendered the problem 
more complex, as those are aware who have had 
experience of “demarcation” troubles between 
unions of craftsmen. 

Considering all the difficulties which had to be 
overcome, Mr. Yates has compiled a useful record. 
He makes the complexity of the industry abun- 
dantly clear and the particulars which he gives about 
wage rates and working conditions are, at any rate, 
historically interesting. His review begins with 
1914, and most of the particulars given regarding 
the organisations of employers and work-people 
relate to the years which have elapsed since 
then. 

The really critical year in the relations of the 
employers and workpeople was, however, 1897, 
when the old Amalgamated Society of Engineers 
and two or three other unions obliged the engineering 
employers to form the organisation which is now the 
Engineering and Allied Employers National Federa- 
tion. The original title of the organisation, though 
this is often forgotten, was ‘The Engineering 
Employers Federation for the Resistance of the 
Kight Hours’ Day.” The eight hours’ day was a 
leading plank in the platform of London operative 
engineers. In the Midlands and the North, how- 
ever, the machine question was the trouble, and in 
their resistance of both demands the employers 
found no alternative to a lockout which lasted for 
about seven months. _ 

A change which Mr. Yates might usefully have 
noticed is that under the terms of settlement which 
ended that dispute the Amalgamated Society of 
Engineers enjoyed many years of prosperity, its 
membership steadily increasing and funds 
reaching peak faints. The Provisions for Avoiding 











Disputes, which were embodied in that earlier 
agreement, had, and still have, many critics, but 
time has proved their value not only to the employers 
but also to the trade unions. 





By Dr. R. Cazaup and 


Ia Fatigue des Métauz. 
Dunod, 92, rue Bonaparte. 


L. Persoz. Paris VI: 

[Price 76 francs] 

THE tensile test was not so very long ago the only 
test to which steel component parts of machinery 
and gun tubes were subjected. When the specified 
figures were reached, the material, very generally, 
gave every satisfaction. This was particularly the 
case for gun tubes, and for these, special emphasis 
was laid upon the elastic limit, which some steel- 
works found it a little difficult to work to. That 
the tensile test should have continued alone in 
practice for so long a period, and still continues to 
give useful information, appears somewhat singular 
when reading the opening remarks of the book 
under review. ‘‘ One has been aware for a long 
time,” it states, “ that certain pieces of machinery 
subjected to varying stresses, frequently of low 
extent comparatively, but repeated many times, 
break suddenly and without permanent deformation 
predicting fracture, while the same pieces are able 
to withstand a continuous static stress of equal, 
or even greater, extent.” 

To illustrate their point, the authors add that the 
first dynamic tests are said to have been made as 
early as 1829 in Germany, by Albert, on mining 
chains which before use had to undergo repeated 
tensile stresses. These experiments were followed 
by those made in this country in 1849 on cast iron 
and iron members for railway and bridge construc- 
tion, by Hodgkinson, who carried out repeated- 
bending tests under the action of a rotating cam. 
In 1843, Rankine ascertained the characteristic 
features of fatigue fractures, and emphasised the 
risk of using structural and machine elements having 
sharp angles. Wéhler, as we reported at the time 
(see ENGINEERING, vol. iv, page 160 (1867), and 
vol. xi, page 199 (1871), carried out a number of 
tests under repeated stresses, with the object of 
ascertaining the causes of fracture, and to establish 
the laws governing fatigue. Various fatigue tests 


were carried out subsequently ; it is only of late|\;° 


years, however, as pointed out by the authors, that 
the effect produced upon metals, by repeated stresses, 
and also the influence of the shape of a piece, 
have been investigated systematically. 

The book is most interesting, in that it deals in 
detail with the different points involved in the 
fatigue of metals. It reviews the theories held by 
various workers, in regard to the maximum stress, 
the maximum elongation, and the maximum shear 
stress, and explains their insufficiency, adding that 
on the basis of the elastic theory the results arrived 
at are difficult to account for. They even seem 


occasionally to disagree with it. The authors, 
however, differentiate between the elastic theory 
in static and in dynamic stresses. The theory of 
secon stresses, of the hysteresis of non-elastic 
deformations, of molecular cleavage, of cold work, 
and so forth, are also dealt with. The authors 
give illustrated data on various fatigue-testing 
machines and methods, and also deal with non- 





ferrous metals and with the influence which the 
surface condition, internal and external strains, 
| temperature, and corrosion have upon fatigue-test 
| results. A complete bibliography follows each 
|chapter. The book has been compiled with great 
| care, and will doubtless be welcomed by engineers 

| and designers, as well as by metallurgists interested 
i in steel and non-ferrous metals. 
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GEARING FOR DIESEL-ELECTRIC 
VEHICULAR FERRY. 


Owtne to the rise and fall of the tide and the re- 
| stricted waterway, the vehicular ferries across the 
|upper part of the Clyde waterway are fitted with a 
| lifting-deck, operated through gearing and vertical 
| Screws. In the case of Vehicular Ferry No. 4, recently 
completed for the Clyde Navigation Trust by Messrs. 
Ferguson Brothers (Port Glasgow), Limited, the 
gearing for these screws, and that forming part of the 
main propelling machinery, has been supplied by 
Messrs. David Brown and Sons (Hudd), Limited, to 
whom we are indebted for the subjoined particulars of 
both sets, and the accompanying illustration of the pro- 
pulsion gears, erected in their works at Huddersfield. 
The main propulsion gears, each set of which trans- 
mits 200 h.p., are of the straight-tooth type with no 
axial location in the bearings. This arrangement is 
necessary to permit a slight axial movement of the main 
shaft to bring the thrust collar into its loaded position 
inst the i corresponding to the direction 
motion of the vessel, which is double-ended and does 
not turn in its cross-river course. The pinions, how- 
ever, are of such dimensions that it was practicable to 
profile-grind them, and as the teeth of the wheels were 
generated with profile-ground hobs, it was possible to 
obtain, on test at the makers’ works, as even a dis- 
tribution of load as that achieved with the double- 
helical gears which are essential for larger units. 
Smooth running is further promoted by cutting the 
teeth of the final wheel after it was mounted on its 
shaft, the whole being then balanced as a complete 
rotating element. The ratio of speed reduction pro- 
vided by the gears, which are on 28-in. centres, is 
from 600 r.p.m. of the Davey Paxman main engines to 
140 r.p.m. of the propellers. The teeth of the wheels are 
lubricated at starting by dipping into an oil bath in the 
cast-iron gear case during the few seconds that elapse 
before the pressure oil, supplied by a Roloid pump 
driven from the pinion shaft, can be projected from the 
nozzles on to the teeth immediately in front of the 
point of engagement. Oil is also circulated to the 
bearings, which are white-metal lined, The lubrication 
system includes the usual strainers, pressure gauges, 
ventilators, &c., and is so arranged that one or the 
other nozzle operates, according to the direction of 
rotation, to avoid unnecessary churning. The connec- 
tion between the engines and the gears is by means of 
“ eone-ring ” couplings of Messrs. David Brown and 
Sons’ manufacture, which permit a certain degree of 
oe ane torsional flexibility. 
earing for the deck-elevating mechanism con- 
Png 7 a Radicon worm reducer of 20 in. centres, 
transmitting 100 h.p. with a speed reduction from 
500 r.p.m. to 102 r.p.m. In this reduction gear, 
which is a standard type of the makers, the worm- 
wheel rim is made of centrifugally-cast Taurus 
bronze and the worm of a special case-hardening 
steel with teeth file-ground after hardening. 
The unit is comple self-contained and is designed 
to require no attention other than an occasional 
verification of the oil level. 











Unitep Krnepom CoMMERCE witH CANADA AND THE 
West Inpiges.—-The Department of Overseas Trade, 
35, am Queen-street, London, 8.W.1, informs us that 
. L. Wilson Goode, H.M. Trade Commissioner at 
oe and Mr. W. D. Lambie, H.M. Trade Com- 
missioner at Trinidad, are at present in the United 
Kingdom on official visits. Mr. Wilson Goode will be 
available at the Department from May 11 to 13, and Mr. 
Lambie on May 23, for the purpose of interviewing 
manufacturers and merchants interested in the export 
of United Kingdom to Alberta and British Columbia 
and to the British West Indies (except Jamaica), British 
Guiana and Bermuda, respectively. Subsequently, both 
gentlemen will visit some of the more important in ustrial 
centres in the provinces. Firms who desire interviews 
with them in London or in the provinces should com- 
municate with the yy uoting reference No. 
20,872/38 in the case of ilson Goode, and 
21,123/38 in that of Mr. tg 
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LABOUR NOTES. 


Tue report of the General Federation of Trade 
Unions for the first quarter of the current year states 
that the number of affiliated societies is 93, of which 
57 are on the higher scale, 33 on the lower scale, and 
two on both seales. The membership on which contri- 
butions are based is 343,717, of which 212,142 are on 
the higher scale, 120,525 on the lower scale, and 11,050 
on both scales. The gross membership of the affiliated 
societies is 353,885. During the quarter, 6,322/. 17a. 2d. 
was received by the Federation in eontributions and 
OBL. fe. Sd. paid out in benefita. 


In the course of some comments on economic world 
affairs, Mr. Appleton, the general secretary of the 
Federation says :—* A restoration of pre-war magni- 
tudes of income from invisible exports, or of the 
absolutely open doors of Great Britain, ean hardly be 
expected, but some restoration and_an expansion of 
trading liberties is devoutly desired by all men who 
believe that to liberate the world’s machinery for 
exchanging goods is to bring the world’s products 
more freely to the world’s peoples. By relieving 
the smaller trader of some anxieties incidental to the 
harmonising of varying duties, fluctuating money 
values and his own costs of production, it simplifies 
his operations. It also tends to mitigate international 
jealousies and to promote peace between nations. The 





It is estimated that the income of this supplementary 
fund will be 2,000,0001. a year. In the industry— 
which is defined as “the construction, alteration, 
repair, maintenance, decoration, and demolition of 
buildings and the manufacture of fittings or other 
products commonly made by persons carrying on any 
of the aforesaid activities and used in any of the afore- 
said activities "—there are over a million workpeople. 
To give the scheme a financial nucleus benefits will not 
become payable during the first 12 months. 





Under a Hungarian Act which has just been passed, 
an Order has been issued providing for holidays with 
pay for the whole body of paid workers. The minimum 
holiday is six days a year. All workers, including 
domestic servants and salaried employees in a subor- 
dinate position, are entitled to eight days’ holiday after 
five years’ service with the same employer. One extra 
day's holiday is given every third year up to the end 
of the coven year of service, by which time the 
minimum holiday is 12 days. Persons in charge of 
not less than 20 workers, foremen and 
employees in commercial undertakings are entitled to 
12 days’ holiday after five years’ continuous service 
with the same employer; one extra day is given 
every other year, until the holiday amounts to 18 days 
in the seventeenth year of service. Office employees 
are given 12 days’ holiday after three years’ continuous 
service, with an extra every other year up to a 
fifteenth year of service. 


principle of the 48-hour week, both by the interpreta- 
tions they have given to the statutory provisions and 
by granting permits for overtime. The lack of skilled 
workers which became evident at the moment when 
the State was giving large orders, together with the 
necessity of meeting orders from abroad, necessitated 
the utmost use of every possible legal provision as 
regards overtime. Under these conditions, those 
provisions of the Order concerning hours of work which 
allow overtime in exceptional cases have been applied, 
according to the report of the labour inspector for 
Prussia, “‘ to an extent hitherto unknown.” 








EXTENSIONS OF WELDLESS STEEL 
HOLLOW-FORGING PLANT. 


Tue use of hollow-steel forgings to withstand internal 
pressure has grown enormously in extent comparatively 
recently and has been accompanied by a corresponding 
development in the technique of manufacture both as 
regards the production of light bottles for the storage 
of compressed gases and, at the other end of the scale, 
of heavy forgings for boiler steam drums and so forth. 
One of the leading firms in the industry, Messrs. The 
Chesterfield Tube Company, Limited, Chesterfield, 
are meeting the increasing demand by the erection of 
new shops which are expected to be in operation in 
July of this year. The scale of the new plant may be 
visualised by the fact that it will be able to produce, 
as required, weldless steel products up to an external 








| maximum of 24 days in t 
Apprentices are entitled to 14 days’ holiday a year. 


ideal is a great one. Many obstacles lie in the way of 
its achievement, Can they be overcome? Is Labour 
prepared to face the risks incidental to an attempt ? 
Is modern diplomacy equal to the task ? ” 


| diameter of 52 in., though the standard work is expected 
| to range up to 40 in. in external diameter, with a 
. |}maximum length of 35 ft. The maximum billet 
|, renee Oy of —_ - not mere ~My pe oy | or ingot weight handled will be 16 tons and the weight 
r sec — > 8 ee " bina” ay Md | of the heaviest finished product will be approximately 

caused by , ’ y | 12 tons. Another standard by which the extent of the 





\cknowledging the toast of ‘‘ His Majesty's Minis- 
ters’ at a dinner of the Iron and Steel Institute, in 
London last week, Sir Thomas Inskip, Minister for the 
Co-ordination of Defence, said that it gave him pleasure 
to say that the Amalgamated Engineering Union had 
agreed to meet representatives of the employers to 
consider the steps which should be taken to provide 
the necessary labour—especially the skilled labour— 
for the carrying out of the national re-armament pro- 
gramme. He was perfectly certain, he went on to say, 
that, following that decision, it would be found that, 
as had always been experienced in the past in this 
country, political opinions and private prejudices took 
second place when national emergencies developed. 
He felt justified in expressing the conviction that the 
country would receive a full and hearty response from 
both employers and employees in the engineering 
industry. 

A point to be remembered in considering the Amalga- 
mated Engineering Union's attitude on the re-arma- 
ment proposals is that, except in one or two isolated 
instances, it has declined to co-operate with other 
societies in negotiations with employers. It was once, 
for example, affiliated to the Federation of Engineering 
and Shipbuilding Trades, but seceded, and it was also 
originally a unit of the General Federation of Trade 
Unions, whose first secretary, Mr. Mitchell, was one 
of its own members. It still prefers to plough its own 
furrow, but whether procedure along that line is 
good or bad from the point of view of Labour generally 
time mnat be left to tell. 


The agreement for payment for “ wet time ” which 
has recently been negotiated by the building trades’ 
employers and the building trade unions, is a rather 
intricate document to summarise. Briefly, however, 
it is an insurance scheme supplementary to the Unem- 
ployment Insurance Act and provides for the giving 
of additional benefits to insured contributors while 
unemployed or partially unemployed, After approval 
by the Minister of Labour and by Parliament, through 
the laying of a draft Order on the table of each House, 
it will have the force of law, and therefore the scheme 
will, when this procedure has been observed, be legally 
binding on all employers and all workmen to whom it 
applies. No part of the cost of the scheme will fall 
on the Exchequer. The Ministry of Labour may 
participate in the administration, at the request of 
those concerned, but only if the cost of the participation 
is defrayed from the funds of the scheme. The scheme 
is national and contributory. Employers and workmen 
will pay equal amounts. Workmen will (it is under- 


stood) be divided into the three categories of craftsmen, | 
labourers, and juniors, and the weekly contribution | 


for craftamen will be | s., for labourers 9d., and for juniors 
5d., half of these amounts coming from the workmen 
and half from the employers. There will have to be 
additional stamps on the insurance cards, or, alter- 
natively, separate cards stamped in the same way as 
the insurance ca Benefits will be calcula at 
the rate of 0d. an hour for craftamen, 7d. for labourers, 
and 4d. for juniors 





any other circumstance beyond the control of the 
person concerned. Holidays must, as a general rule, 
be given consecutively, and in no case may they be 
taken in fractions of less than two days at a time. 
The Order also includes detailed provisions with regard 
to the payment of wages due for the holidays, and for 
the supervision and enforcement of the regulations. 


The latest issue of the weekly organ of the Inter- 
national Labour Office at Geneva gives an interesting 
summary of a report published in Soziale Pravis of 
the German Labour Inspectors for 1935 and 1936. 
The compilers of the report explain that German 
regulations with regard to hours of work are based 
on the principle of the 48-hour week, but that this 
principle is subordinated, to a great extent, to the 
needs of different undertakings ; actual hours of work, 
therefore, reflect the economic situation of the country. 
The reports take into account the extent of employment, 
which is shown partly by a reduced time-table and 
partly by the increasing use which is made of overtime. 
The almost complete solution of the unemployment 
problem and the growing shortage of skilled workers 
have together led to an extension of hours of work 
to meet the needs of production; this was especially 
noticeable in 1936. Short time has not entirely 
disappeared, but it has been localised in certain indus- 
tries which are suffering from a lack of raw materials, 

rticularly in the textile and leather industries and 
in some branches of the food industries. In the textile 
industry weekly hours of work, which were 36 in 1934, 
rose to 40 at the end of 1936 in West Prussia, and the 
usual system of four looms per worker was in many 
cases changed to three, two or even one loom. In the 
textile industries in which materials are transformed, 
however, the situation had improved at the end of 1936. 
In the boot and shoe industry and in the leather 
industry, weekly hours of work varied from 30 to 36, 
and short time also existed in the cigar and cigarette 
industry and in the margarine industry. 





Nevertheless, the reports of the Inspectors go on 
to say, the situation has, on the whole, been character- 
ised not by short time but, on the contrary, by a 
considerable increase in overtime. Although the 
48-hour week has once more become the general rule 
for most German workers, these hours have not been 
long enough in many cases to meet the increase in 
production. Since 1936, in particular, it has become 
necessary to make the utmost use of every possible 
exception allowed under the Order concerning hours 
of work ; this fact is pointed out in the report of the 
inspector for Prussia, and it especially concerns the 
metallurgical and machine building industries and 
the building and kindred trades. In all the above 
industries working days of 10 hours were by no means 


the exception. . 


If the health of the workers, the report states, is 
not to be enda , exceptions to the 48-hour week 
should not be allowed to lose their exceptional character. 
The inspectors have, however, in the higher interests 
of the State, been led to authorise deviations from the 








firm’s enterprise can be estimated is the size of the 
building housing the new plant. This consists of a 
structural steel building of two parallel bays, one 
660 ft. long by 100 ft. wide by 59 ft. 6 in. high, and the 
other 615 ft. long by 50 ft. wide by 33 ft. 6 in. high, 
the height in both cases being to the eaves. The 


| roof in both bays has a very large proportion of con- 


tinuous glazing, while the sides have also continuous 
windows from end to end above the level of the overhead 
crane gantries in the main bay. The building is, 
therefore, very well lighted. About 2,000 tons of 
structural steel was used and 55,450 sq. ft. of glazing. 
The unglazed portion of the roof consists of asbestos 
sheeting. 

The main items of the plant comprise first a triple- 
cylinder vertical hydraulic billet-piercing press which 
has auxiliary hydraulic cylinders for moving the con 
tainer from under the press and ejecting the pierced 
blooms. A billet or ingot 16 tons in weight can be 
handled in the press, and it is capable of producing 
a hollow forging 9 ft. long in a single operation. The 
total weight of this machine is approximately 850 tons. 
A second large machine is a triple-cylinder hydrauli- 
cally-operated horizontal tube draw-bench. This has 
a maximum stroke of 40 ft. and hollow blooms of 
about 16 tons in weight can be mandrel-drawn in it 
The overall length is 146 ft., and the total weight 
approximately 510 tons. These machines are served 
by a bogie tunnel furnace of the multi-pass regenerative 
type with a temperature variation of 900 deg. C. to 
1,300 deg. C.; a soaking pit furnace, also of the multi 
pass regenerative type and designed for a maximum 
working temperature of 1,500 deg. C.; and a tube 
re-heating furnace of the recuperative type. All the 
furnaces are to be fired with gas piped from the coke 
ovens of local collieries. The hydraulic equipment 
for the piercing press and drawbench consists of three 
pumps, each driven by 600-h.p., 6,600-volt, 3-phase 
synchronous motors. The accumulator is of the 
pneumatic-hydraulic type, and the pumps are arranged 
to run continuously when the plant is working ; electri- 
cally-operated valves controlling the supply of pressure 
water to the accumulator according to the demand 
from the machines. 

The electrical equipment comprises both high- and 
low-tension switchgear and a transformer. The 
work is handled by electrically-operated cranes of 
various types and there is a transverse gantry under- 
neath the longitudinal gantries for transferring it 
from one bay to the other. There is one 50-ton crane 
with duplex hoists, two 20-ton cranes, and one 12-ton 
crane with two separate 6-ton crabs. Among the 
new machine tools may be mentioned 30-in. centre 
lathes with lengths of 33 ft. and 45 ft. between centres, 
and driven by 75-h.p. motors; and a vertical turning 
and boring mill driven by 25-h.p. and 7:5-h.p. motors 
and having table speeds of from 1-58 r.p.m. to 34-55 
r.p.m. With a few minor exceptions, the whole of the 
og and equipment is of British manufacture. It 

being erected in co-operation with, and to the 
designs of, Messrs. Loewy Engineering Company, 
Limited, Ingersoll House, 9, Kingsway, London, 
W.C.2, who are acting as consulting engineers to The 
Chesterfield Tube Company, Limited. 
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CONTROL GEAR FOR TWIN VULCANISING PRESS. 
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STANDARDISATION OF BritisH CircuIT BREAKERS.— 
An informative pamphlet entitled ‘‘ Standardisation of 
British Circuit-Breakers '’ has been issued by Messrs. A. 
Reyrolle and Company, Limited, Hebburn-on-Tyne. 
It is based on articles which appeared in the Electrical 
Times a short time ago and consists of a comparative 
review by Mr. B. H. Leeson of the 1923, 1929 and 1937 
editions of the British Standard Specification No. 116. 
Special reference is made to making capacity and break- 
ing capacity and attention is rightly called to the higher 
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standards and increased severity of the test conditions 
now imposed. That these conditions can be met is due 
to two reasons: the continuous improvement of the 
equipment and the greater certainty about its per- 
formance, which, thanks to the establishment of testing 
stations, is now possible. An interesting consequence 
is that modern circuit breakers can be made no larger, 
and sometimes even smaller, than corresponding circuit 
breakers built to the less onerous conditions of the earlier 
specifications. 


TWIN TOGGLE-OPERATED TYRE- 
VULCANISING PRESS. 


(Continued from page 469.) 


In describing the Macbeth toggle-operated press for 
vuleanising two tyres simultaneously, no mention 
was made of the means of control or of the exact 
sequence of the several movements. The presses, 
as fitted at the works of Messrs. John Bull Rubber 
Company, Limited, Leicester, are operated, as regards 
opening and closing, by hydraulic power. The tilting 
of the intermediate chest is effected by an air-operated 
cylinder and the curing bags are inflated by air pressure. 
Although two power systems are thus involved along 
with the heating of the steam chests, the whole of the 
controls are interlocked. The nature of the interlock 
may be indicated by pointing out that it must be 
impossible to inflate the curing bags while the press is 
open and the pressure in them must be relieved just 
before the press opens. Again, the steam supply 
to the chests is only required while the press is closed 
and the temperature and duration of the curing process 
must be capable of precise regulation. The air supply 
to the curing bags is partly hand controlled and partly 
automatically controlled, as is also the hydraulic 
| control to the operating cylinder, the interlocks between 
E two preventing improper sequence. The steam 





supply is automatically controlled by an instrument 
which is actuated, as regards temperature, through 
expansion elements and, as regards length of time of 
curing, by mechanism driven by clockwork. 

The control unit is seen in the foreground and the 
automatic control instrument in the right-hand back- 
| ground of Figs. 6 to 9, page 476, ante. The control 
| gear is shown in detail in Figs. 10 to 12, annexed, 
|and diagrams of it in Figs. 13 to 18, on page 546. 
In the diagrams, however, only one tyre is shown for 
simplicity. The same reference letters are adopted 
| in both the detail drawings and the diagrams. Referring 
| to Figs. 10 and 11, it will be seen that a is a four-way 
| plug cock for the hydraulic supply to the operating 
| cylinder, b and ¢ being a pair of tappet-operated valves 
| for the air supply to the curing bags, d being a stop- 
| operated valve on the same supply, and e being a hand- 
operated cock for controlling the intermediate chest- 
tilting cylinder. There is also a hand-operated cock f 
for the air cylinders actuating the bead rings in the 
moulds. This cock is not interlocked with the other 
controls, as it does not follow that the stripping action 
of the bead rings is invariably required and, in any 
case, no damage would result if it were accidentally 
opened during the curing process, The rotation of the 
cock a is effected at different stages in different ways, 
first by a lever provided at its with two cams, 
and secondly by rack and pinion gear. The large cam 
forms the interlock with cock e, the lever of which 
has a similar cam. The small cam operates the air-bag 
valves 6 and c by means of a rocking lever, both valves 
having spring return. 

The rack and pinion gear is actuated by an air- 
operated piston g, the length of traverse being deter- 
mined by a second, and opposed, air-operated piston h. 
The gear is shown in Fig. 11 with the press closed, 
that is, with the curing process in operation. The 
corresponding position on the diagrams is shown in 
Figs. 13 and 14. The cock e is in the closed position 
and its interlock cam prevents movement clockwise 
to the open position as long as the lever for a lies to the 
left. Air, therefore, cannot be admitted to the inter- 
mediate chest-tilting cylinder while the press is closed. 
In this closed position of the press the small cam on the 
lever for a has opened valve } and has admitted air 
to the curing bag. As will be clear from Fig. 13, 
air is also admitted to the top of piston h. This air 
is at a pressure of approximately 250 lb. per square inch. 
There is no air pressure below piston g. The supply 
to the curing bag and piston A is automatically con- 
trolled by the valve d seen in Fig. 11. This valve has a 
spring return and is only held open as long as the side 
link, which carries an adjustable stop, is in its extreme 
forward position, that is, in the position it occupies 
when the press is closed. As a matter of fact, the 
stop is usually set so as to open the valve slightly before 
the press is fully closed, i.e., when the rimming 
operation is almost completed. The position of the 
cock a is shown in Fig. 14, the ports connecting the 
| underside of the piston of the operating cylinder with 
| the hydraulic supply in the one case and the upper 
| side of that piston with the exhaust in the other. 

The position of the controls at the end of the curing 
| period is shown in Figs. 15 and 16. The timing instru- 

ment comes into play and checks the steam circulation, 
at the same time causing air to be admitted under the 
piston g. In rising, the piston, with its attached rack, 
rotates the cock a into the neutral position of Fig, 16, 
a movement which, by tilting the rocking lever, cuts 
off the air supply to the curing bag, closes valve b 
and opens the exhaust valve c. The traverse of the 
rack is, however, limited by the piston A which, due to 
‘its large diameter, is able to resist the upward thrust 
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of the piston g although the pressure on the former | cylinder, this interruption being effected by turning | for lubrication. 


commences to fall as soon as the curing bags are opened 
to exhaust. No further rotation of a takes place until 
the pressure on piston A has fallen to about 10 Ib. per 
square inch, when the rack starts to move upwards 
again and rotates the cock into the position shown in 
Fig. 18, which is that required for the opening of the 
press. Hydraulic pressure is admitted by this move- 
ment to the operating cylinder and the press opens. 
Apart from the closing of valve 5, the air supply to 
the bags is cut off directly the side link commences to 
move backwards, the final position of the link and the 
control stop being shown by the chain-dotted lines of 
Fig. 11. 

he first stage of the opening of the press is that of 


TWIN TOGGLE-OPERATED 


the parallel movement of the top and intermediate | 


chests until the de-rimming process has been completed. 
At this point the intermediate chest ceases to rise, 
but the top chest continues its upward movement 
and finally tilts back to allow the top tyre to be removed. 
Before this stage is reached, however, one or other of 
the bead rings may have to be operated in order to 
start the tyre out of that of the two half moulds to which 
it may happen to be clinging. The bead rings are 
operated by manipulation of the valve f. The top 
tvre having been removed, it is necessary to tilt the 
intermediate chest to provide access to the bottom 
tyre. This is effected by an air cylinder controlled 
by the cock ¢, as will be clear from the previous account 
given on page 467, ante. It will be evident from Fig. 17 
that the rotation of the cock is possible when cock a 
has been turned into the press-opening position. 
Lever ¢ is then rotated through 180 deg., a movement 
which causes the intermediate chest to assume the 
tilted position. It will be equally clear that the 
movement of ¢ has locked, by its cam, lever a, so that 
the press cannot be closed as long as the intermediate 
chest is in the tilted position. While the chest is in 
this position a raw tyre is inserted in the bottom 


| tight in the body by a moulded-rubber sealing ring 


half mould and the chest falls into the parallel rimming | 
position by cutting off the pressure in the tilting! 
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lever e back to the position shown in Fig. 13. 

The bottom half mould of the intermediate chest is | 
now ready to receive the second raw tyre but, though 
its mechanical interlock has been removed, lever a 
cannot yet be moved as it is locked by the rack, due 
to the continued pressure of air on the piston g. 
At this point, both raw tyres being in position, the | 
operator re-sets the automatic timing device for | 
another curing cycle. This re-setting releases the | 
air from below g and lever a is then turned to the posi- | 
tion shown in Fig. 13, a movement which starts the 
closing of the press. The side links move forward | 
and the link system first levels up the top chest relative | 
to the intermediate position for the rimming movement | 
and then closes the press completely. The action 
of turning @ from the position occupied in Fig. 17 
to that of Fig. 13, of course, opens the valve b, but the | 
air cannot enter the curing bag until the side link 
has moved sufficiently far forward to open the valve 
d, which opening takes place just before the press is 
completely closed. The construction of the cock a 
is of interest, and a sectional view of it is, therefore, 
given in Fig. 12. The cylindrical plug has two curved | 
circular ports and is called upon to face the severe 
operating conditions of hydraulic pressure which 
involve freedom from leakage while retaining ease of 
manipulation. Considerable experiment resulted in 
the adoption of the type of seating shown, which seating | 
has proved to be quite satisfactory in use and to require 
little maintenance. The body of the cock is of stainless 


| steel and the plug is of hard phosphor bronze. The | 


spindle is packed with leather U-rings, having retaining 
diaphragms, and the plug is packed with four cylindrical | 
plungers of soft phosphor bronze, that is, one at each 
port opening, a hole being drilled through the plunger | 
in line with the port. Each plunger is held against 
the plug by a helical spring in compression and is kept 





backed by a retaining washer under the spring. Grease- 
gun nipples are provided at each end of the spindle | 
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cent. over the total for the corresponding 


amounted to 1,825,199 tons, an increase of 19-9 per cent. 
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The cock is constructed for a working 
pressure of 400 Ib. per square inch and is tested to a 
pressure of 1,000 Ib. per square inch, 

In addition to the control valves described above 
and grouped in the assembly illustrated in Figs. 10 and 
11, there are three regulating valves of the diaphragm- 
operated type grouped towards the back of the press 
and not visible in any of the views. One of these 
valves controls the admission of steam to the chests 
and is kept open by the spring opposing the air-pressure 
on the diaphragm. The other two are kept closed by 
the spring and opened by the diaphragm, and of them 
one controls the flow of exhaust steam or condensate 
from the chests and the other controls the air supply 
to the piston g. All three valves are themselves 
controlled, as to air pressure on the diaphragms, by the 
automatic control instrument seen in the background 
of Figs. 6 to 9, page 476, ante. The steam supply to 
the chests is taken from a header by means of pivoted 
pipes. The diaphragm regulating valve is fitted on 
the inlet side of the header and between it and the 
header is a bulb of the temperature circuit of the 
instrument. The exhaust from the chests finds its 
way through similar pivoted pipes to a reservoir or 
sump formed in the base of the back bracket of the 





| press, as shown in Fig. 3, Plate X XII, ante. from whic h 
it 


is discharged, as required by the operat ng 
conditions, through the automatically-controlled «1a- 
phragm valve referred to above. A second tempera- 


ture bulb is situated in the sump. 


(To be continued.) 








Canaptan Coat Imrorts.—Imports of coal into 
Canada during the eleven months ending November 30). 
1937, totalled 15,230,372 tons, an increase of 20-9 per 
riod of 1936 
Receipts of anthracite coal from the United States 
On the other hand, imports from Great Britain, namely. 


1,113,441 tons, showed a decline of 14-2 per cent. 
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THE INTERACTIONS OF GASES AND 


ORE IN THE BLAST-FURNACE.* 


Part V.—TuHE INFLUENCES OF HYDROGEN AND STEAM 
aT 450 To 850 pxe. C. 


By Professor W. A. Bonz, D.Sc., F.R.S., H. L. 
Saunpers, Ph.D., and H. J. Tress, Ph.D. 


In Part IV of this series of papers an experimental 
method was described for the determination of the 
relative velocities of carbon deposition and ore reduc- 
tion under conditions comparable with those prevailing 
in the blast-furnace as regards temperature, composi- 
tion of the gases and their speeds of flow over the ore, 
for all stages in the reduction process up to some 80 per 
cent. of the total possible oxygen removal. The 
results of the measurements were summarised in a 
series of graphs and covered the useful limits of the 
variables. No attempt was made to deal with any 
more complex system than one containing Fe, Fe,Oy,, 
CO, CO, and nitrogen in a state of CaCl,-dryness, 
although at some stages of the reaction carbon might 
be present either in the free state or as iron carbide or 
carbonyl. 

As, however, blast-furnace gas normally contains 
small percentages of hydrogen and steam, it was 
thought desirable to investigate their specific influences 
upon the principal reactions involved, with special 
reference to the previously observed trough in the 
rate of ore reduction between 700 deg. and 800 deg. C., 
so as to ascertain whether or not it still persists in the 
presence of hydrogen-containing constituents. This 
further work may be divided into two sections, namely, 
the influences of hydrogen and steam, respectively, 
(1) on the carbon deposition by the reversible 2CO = 


C + CO, reaction at 450 deg. C., and (2) on the ore | T4 


reduction over a temperature range of 650 deg. to 
850 deg. C. 

With regard to (1) it may be recalled that, whereas 
at 450 deg. C. the continued passage of dry and 
hydrogen-free B.F. gast over an anhydrous hematite 
ore after the Fe,0, > Fe,O0, ore-reduction stage has 
been passed results in carbon deposition exclusively, 
through the catalysed 2CO > C + CO, reaction, both 
carbon deposition and ore reduction proceed simul- 
taneously at 650 deg. C. under favourable conditions. 
Although the latter predominates until most of the 
oxygen has been removed from the ore, the appro- 
priation of the carbonic oxide as between the two 
reactions at any instant depends not only upon the 
states of deoxidation of the ore, but also upon the 


CO/CO, ratio and the amount of deposited carbon | Progress 


already present. Moreover, in regard to (2) it has 
been shown that, with a CaCl,-dried system, instead 
of the relative velocities of the ore reduction Fe,O, 
+ CO — Fe,0,-, + CO, reaction continuously increas- 
ing with temperature between 650 deg. and 1,000 deg., 
under corresponding conditions as regards gas speeds, 
CO, percentages and degrees of ore reduction, there is 
a decided minimum velocity in the region of 750 deg. 
throughout the last two-thirds of the oxygen removal. 
It was suggested that the explanation of such an 
unexpected feature of the phenomena might be sought 
in some change in the mechanism of the reaction in 
the neighbourhood of 750 deg., e.g., its occurrence 
through the intermediary of a carbide instead of a 
carbonyl of iron. But whatever the explanation may 
be, it seemed important to determine by further 
experimental investigation whether or not (and, if so, 
then to what extent) such feature is affected by the 
presence of hydrogen or steam in the system. 
Apparatus——In order to ensure reliability of the 
results under the new experimental conditions, the 
apparatus previously employed in Part IT of this series 
was modified in certain particulars. 
individually controlled “ Concordin ’’-wound electric 
furnace remained the source of heat. The gases were 
circulated in the closed system by a Wade rotary 
blower, which had a capacity of 120 cub. ft. per minute. 
A special vacuum-tight water-cooled gland was fitted 
to the shaft, while the rotor and motor armature were 
mounted in ball races; at full speed the unit was 
practically vibrationless. The bearings were packed 
with “ vacuum ” grease, and suitably arranged flanges 
on the rotor prevented contact of the circulating gas 
stream with the lubricant. Adequate preheating of 
the gases was obtained by a suitable regulation of the 
current in the first three sections of the furnace, and 
the temperature of the gases at the upstream end 
was checked by means of an adjustable platinum/ 
platinum-rhodium thermocouple, contained within a 
quartz sheath, at a point about 40 cm. in advance of 
the charge of ore. The ore was contained within a 





* Paper read before the Iron and Steel Institute on 
Friday, May 6, 1938. Abridged. 

+ See ENGINEERING, vol. cxxxvii, page 662 (1934). 
>“ B.F. gas” is used to indicate a synthetic blast- | 
furnace gas, the initial composition of which is 33-3 per 
ba of carbonic oxide and 66-7 per cent. of nitrogen by 
volume. 


A five-sectioned, | 


Pythagoras tube, 1 in. in diameter, and was kept in 
position by two grids of alundum, one resting against 
a collar in the Pythagoras tube and the other cemented 
in position after inserting the charge of ore. Additional 
cooling was found to be desirable to keep the joints 
at the downstream end intact, and this was accom- 
plished by an internal tubular cooler built up entirely 
of fused quartz. A second thermocouple sheath 
extended as far as the charge of ore. It was thus 
possible to ascertain at any moment the temperature 
of the gases reaching and leaving the ore, and the 
maximum gradient, even at 850 deg. C., was never more 
than 7 deg. C. Provision was made for filling and 
evacuating the system, also for taking gas samples, 
while pressure measurements were made and the speed 
of gas flow was taken. Great care was necessary to 
prevent any condensation of moisture from the system 
when using gases nearly saturated with water vapour 
at room temperature. Hence the whole of the appara- 
tus was mounted on a slate bench heated from below 
by three hot-water radiators so that the average 
temperature of all the component parts was several 
degrees higher than that of the air of the laboratory ; 
the same was also the case with all feed water to the 
condensers and drip feeds. The reaction tube was also 
provided with a by-pass. 

Procedure.—The experimental procedure was briefly 
as follows: A weighed quantity of ore, taken from 
the same bulk sample that was set aside for the whole 
of this section of the investigation, was charged as 
indicated above and the apparatus assembled. After 
heating the ore in a current of dry air at 650 deg. C., 
the whole system was thoroughly evacuated by means 
of two Hyvac pumps. The temperature of the various 
sections of the furnace was then adjusted to the 
uired di and the apparatus (excluding the 
reaction tube) filled with B.F. gas ; all gaseous mixtures 
were separately made up from their constituents before 
each experiment and circulated via the by-pass for 
45 minutes to ensure thorough mixing. In those 
cases where steam was initially present, the gases were 
introduced through constant-temperature humidifiers 
to give the required moisture content. When all was 
ready for the commencement of an experiment the main 
taps were opened and simultaneously the circulating 
pump was started. The preheater current was adjusted 
as necessary to keep the temperature of the entering 
gases (as indicated by the first thermocouple) at the 
experimental temperature while still in advance of the 
ore. Samples of gas were withdrawn at suitable 
intervals and pressure observations taken, so that the 
of the reactions could be studied from the 
analytical data thus obtained. 

The whole of the work was carried out on a compara- 
tive basis in order to avoid as far as possible differences 
in the physical state of the ore used in the numerous 
groups of experiments from which the data were 
ultimately deduced. In Part II* of this series of 
papers mention was made of the observed strong 
affinity for moisture of systems containing partially 
reduced oxides of iron and deposited carbon even at 
temperatures as high as 750 deg. ; such moisture was 
apparently adsorbed, and was given up again on 
raising the temperature above 850 deg. C. The 
quantities so adsorbed have since been shown to 
depend upon a number of factors, e.g., temperature, 
time of contact and gas composition. Thus at the 
outset the necessity arose for accurately standardising 
the experimental conditions so that any predetermined 
physical state of the ore could be reproduced at will 
no matter what treatment it had undergone between 
| the successive experiments. All attempts at control 
| by change of temperature were abortive, because it 
| was found that such alteration always produced some 
| change in the permeability of the ore to the reacting 
gases, with consequent alteration in the reaction 
| velocities under investigation. 
| In preliminary experiments a fresh charge of ore 
| was employed for each measurement, but this proved 

unnecessary, for it was ascertained that the charge 
| could be dried out satisfactorily at any selected tempera- 


| ture by circulating P,O,-dried or CaCl,-dried nitrogen 
| over it, provided that oxides of carbon were excluded, 
|the adsorption of moisture being in some way con- 
| nected with the water-gas reaction, the ore surface 
| acting as a catalyst. Hence, after carrying out an 
| experiment with hydrogen or steam in the gaseous 
phase it was always possible not only to dry out the 
solid phase by such treatment, and so produce a state 
of ‘‘ CaCl,-dryness *’ in the system whenever necessary, 
| but also to prove its re-attainment by showing the 
| reaction velocities to be identical with those previously 
| determined. 

| By thus alternating the experiments in any series 
| between the “ wet ” and “ dry ’’ states, not only were 
reliable comparative figures for the reaction velocities 
obtainable under all conditions, but differences due to 
changes in the physical state of the ore could be 








| eliminated. 





* See ENGINEERING, vol. cxxix, page 647 (1930). 





Such then was the procedure adopted throughout 
the present investigation; the hematite A (Fe,0, 
82-36 per cent., CaO 0-9 per cent., SiO, 14-63 per 
cent., Al,O, 0-23 per cent.) was again employed as the 
standard ore, and all measurements were at a medium 
speed of gas flow (16 ft. second at the ore surface). 

Relative Influences of Hydrogen and Steam wpon 
Carbon Deposition at 450 deg. C.—At 450 deg. C. ore- 
reduction velocity measurements were out of the 
question, because so soon as reduction has 
beyond the Fe,0, > Fe,0, stage the catalytic decom- 
position of carbonic oxide predominates almost ex- 
clusively, resulting in both carbon impregnation within 
the interstices of the ore and its deposition on the ore 
surface, and as reaction proceeds according to the 
equation 2CO=C + CO, in a closed system, its 
velocity may be deduced from pressure readings, 
checked by gas analyses, at suitable time intervals, It 
was found that the addition of as little as 0-33 per cent. 
of hydrogen resulted in a marked increase in the 
velocity of carbon deposition, equilibrium being 
reached in about a third of the usual time required 
for the dry system; for shorter times of contact and 
low CO, contents in the gas the increase in reaction 
velocity was even more pronounced. Increasing the 
hydrogen content to 0-5 per cent, did not result, how- 
ever, in a corresponding further increase in the reaction 
velocity ; indeed, for successive hydrogen increments 
in the gases the corresponding increases in the reaction 
velocity became progressively less marked, until, with 
more than 1 per cent. of hydrogen, a limit to its influence 
was being approached. It should be noted that the 
time required (slightly over 2 seconds) for the attain- 
ment of equilibrium in the catalysed 2CO = C + CO, 
system was almost independent of its hydrogen content. 
Moreover, it was found that, between the limits studied, 


Taste II1.—Comparative Velocities in the Presence of 














Hydrogen. 650 deg. C. 

— siege er wad 
Percentage | 24 Per cent. 5 Per cent. | 7% Per cent. 
Reduction. | CO». CO». | COp. 

' 

10 2-02 1-62 | 1-26 
15 1-97 1-6 1-24 
20 1-86 | 1-61 | 1-33 
25 1:74 1-49 1-48 
30 1-59 1-42 1-52 | 
35 1-47 | 1-41 1-54 | 
40 | 1-5 1-44 1-54 
45 1-5 1-44 1-5 
50 1-5 1-48 | 1:5 | 
55 Se Se ee 
60 1-54 1:5? r 1-84 
ae ee 1-69 2-17 
70 1-58 1:74 _ 

75 1-63 ~ - 





TasiE I1V.—Comparative Velocities in the Presence of 
Steam. 650 deg. C. 














Percentage 2} Per cent. | 5 Per cent. 74 Per cent 
Reduction. CO». | COs. CO». 
| | 
10 1-09 1-20 “ 
15 1-06 1-27 1-16 
20 1-15 1-26 1-16 
25 1-21 | 1-21 0-94 
30 1-25 | 1:17 0-91 
35 1-26 1-15 0-90 
40 1-27 1-12 | 0-88 
45 1-28 1-12 0-88 
50 1-29 1-10 0-87 
55 1-26 1-09 0-93 
60 1-26 1-02 0-9 
65 1-23 0-96 0:85 
70 | 1-10 O-o 0:7 
1- 





the greatest divergence between the effects of successive 
hydrogen increments was most pronounced when the 
time of contact was about 1 second and the CO, 
concentration about 12 per cent. 

Similar results followed successive additions of 
steam to the system, though the time required for the 
attainment of equilibrium was slightly longer and the 
effects of corresponding increases of steam were 
relatively smaller than with hydrogen, although the 
divergence range was again greater after a contact 
time of 1 second. Such observed changes in reaction 
velocity can only be ascribed to “ catalysis,” because 
a careful examination of the carbon-impregnated and 
carbon-deposited ore never showed any physical or 
chemical difference other than a slight increase in the 
degree of reduction in experiments in which hydrogen 
had been added to the dry system, or a slight oxidation 
with steam additions. Moreover, the rate of dis- 
appearance of hydrogen or steam from the systems, 
respectively, was comparatively slow as compa’ 
with the rate of approach to the CO/CO, equilibrium 
ratio of 0-3. 

Relative Influences of Hydrogen and Steam upon Ore 
Reduction.—Whereas at 650 deg. the reduction of the 
ore with a CaCl,-dried B.F. gas and a low gas velocity 
at the ore surface normally proceeds without carbon 
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deposition until most of the oxygen has been removed | CO, content, its effect was retarding throughout most THE ELECTRIC 


from the ore, the reaction becomes more complicated 
when small quantities of hydrogen or steam are present 
in the system. It had already been shown in Part IV 


of this series how an increase in gas velocity widens | of carbon impregnation and deposition, and, seeing | 


of the ore-reduction range. 
Before reaching 750 deg. in the blast-furnace the 
| ore has already passed through a zone (circa 450 deg.) 


REFRIGERATOR 
FACTORY OF MESSRS. COLDAIR, 
LIMITED, WEMBLEY. 


Tue increasing demand for electric refrigerators 


| 


the temperature range of carbon deposition; and it| that in the region of 700 deg. interaction between| both in the domestic and the industrial fields has 
now appears that the same effect likewise results| impregnated carbon and Fe,0, comes into play, the | led Messrs. Coldair, Limited, to erect a new factory at 
from the presence of hydrogen or steam in the system, | removal of oxygen might conceivably be even greater| Wembley. This concern, which is now associated with 
for it has been found that, in the presence of hydrogen | by such carbon than by carbonic oxide in the furnace | Messrs. The General Electric Company, Limited, Magnet 
or steam at 650 deg., both ore reduction and carbon | gases—hence the importance of ascertaining whether | House, Kingsway, London, W.C.2, has for many years 
deposition ocour simultaneously as soon as the ore | the previously observed temperature zone of minimum | manufactured all sizes of electric refrigerators at a 


has been about 50 per cent. reduced. The propor-| ore-reduction velocity is modified in any way by the | factory in Cricklewood. 


As, however, the capacity 


tionate appropriation of carbonic oxide for the latter| presence of hydrogen or steam in the system. The/| of this has recently become too small to meet the 


reaction steadily increases as the deoxidation of the ore 
proceeds beyond that point, and although it would 
still be possible to obtain a nearly 100 per cent. ore 


reduction in the presence of hydrogen, the ore would 
Taste VII.—Comparative Velocities in the Presence of 
Hydrogen. 850 deg. C. 


| 
Percentage 2) Per cent. | §& Per cent 74 Per cent. 
Reduction CO. OO» CO». 
! 
10 i 1-55 | 1-5 } 1-38 
15 1-6 1-75 1-4 
20 | 1-66 1-65 1-46 
25 1-62 1-60 1-43 
x” | 1:68 1-33 1-56 
35 | 1-78 1-4 1-7 
“0 1-82 1-33 1-72 
45 | 1-83 1-36 1-62 
50 1-76 1-33 1-69 
55 | 1-74 1-3 1-62 
co) 1-78 | 1-27 1-53 
65 1-82 | 1-33 1-62 
70 1:9 1-38 1:74 
75 | 2-0 1-45 2-0 
80 2-4 2-0 2-2 


Taste VILI.—Comparative Velocities in the Presence of 
Steam. 850 deg. C. 


Percentage | 2} Per cent. 5 Percent, | 7} Per cent > 
Reduction. CO» CO». CO» | process. On the other hand, the same addition of | 
| steam (Table VIII), although accelerating the earlier, 
2 .2 - — | definitely retarded the later stage of ore reduction, 
15 1-15 1-0 1-10 irrespective of the CO, content of the system. The 
20 1-16 1-13 1-27 | latter circumstance is doubtless due, in part at least, 
= 16 . : a4 to some transference of oxygen from the gaseous to the 
35 1-21 1-38 1-42 solid phase (i.¢e., oxidation of sponge iron or its lower 
o 1-18 1-35 1-46 oxides by steam), although the reducing potential of 
= | ; } ; 4 Be the carbonic oxide present was always sufficiently high 
55 1-0 1-0 1-10 | to ensure a resultant positive reduction velocity in the 
eo 0-96 0-85 1-0 system as a whole up to some 80 per cent. of the total 
4 ab bs : po deoxidation, even when as much as 7-5 per cent. of 
75 0-67 0-55 0-75 carbon dioxide was present in the gas phase. The 
80 0-5 0-44 | 80 per cent. to 100 per cent. ore-reduction range requires 
= s = _ ‘further detailed investigation, however, before any 
TABLE L[X.—Revative Vetocities at 50 Per Cent. Repvuction. 
oo terenk¢ ] 7 
2) Per cent. CO | 5 Per cent. CO» 7} Per cent. CO 
Temperature T <2 = ; r 
| 650 750 850 650 750 850 650 750 850 
deg. C deg. ( deg. C deg. C deg. C deg. C deg. C deg. C deg Cc 
CaCly-dr | ray aoe 
q »- a.F ° 7) . 
2 per pat A hydrogen ; 25 2-08 3 $2 ; 88 1 40 0 95 1 i 1-33 
2 per cent. steam 4-52 | 1-26 2-08 2-8 1-28 1-42 l 13 0-97 0-92 


then contain a far greater quantity of carbon than 
when CaCl,-dried B.F. gas is used alone. On using 
wet B.F. gas, however, a considerably lower reduction 
limit is imposed, and, in fact, the continued passage of 
such & gas over the solid charge results in an oxidation 
of the ore with increasing carbon accumulation. Some 
of the carbon so liberated enters into combination with 
the iron as carbide, although the ratio of free to com- 
bined carbon is by no means constant. 

The experimental results are summarised in Tables | 
IIT and IV, for typical systems containing 2 per cent. 
of hydrogen and steam, respectively, and CO, contents 
of 2-5, 5-0 and 7-5 per cent., respectively, throughout 
the greater part of the ore reduction. In each case | 
the relative ore-reduction velocities for the gases 
containing 2 per cent. of hydrogen and steam, respec- 
tively, referred always to the corresponding velocity | 
for the CaCl,-dried system as unity, are shown, against | 
the degrees of ore reduction for the three CO, concen- 
trations referred to. It will be seer that the addition 
of 2 per cent. of hydrogen to the Cat ‘l,-dried reactants 
materially increased the rate of ore reduction. For 
the 30 per cent. to 55 per cent. ore-reduction range, 
the increase was uniformly about 50 per cent. and 
practically 9 = gry of the CO, concentration in 
the system (vide the data within the rectangle in 
Table III). It will be seen that the influence of 
steam upon the ore-reduction velocity at 650 deg. | 
(Table IV) might be accelerative or otherwise according | 
to the degree of ore reduction and the CO, content | 
of the gas phase. With a 2-5 per cent. CO, content, | 
it was always accelerative, though never so highly as 
was the influence of hydrogen ; but with a 7-5 per cent. 





| results obtained at 750 deg. are on precisely the same 
| basis as those obtained at 650 deg. Again it was 
found that, whereas hydrogen always materially 
| accelerated the ore reduction, the influence of steam 
was usually much smaller and might even be slightly 
| retarding. Moreover, at this temperature any marked 
| continuous rise in the hydrogen curve after passing 
the 50 per cent. ore-reduction stage was restricted to 
| systems with a CO, content of 7-5 per cent. 
Seeing that, whereas below 850 deg. carbonic oxide 
is a more effective reducing agent than hydrogen as 
| regards Fe,O,, the reverse is the case at higher tem- 
| peratures, it might be expected that, ceteris paribus, 
| any accelerative influence of hydrogen upon the rate of 
|ore reduction observed at lower temperatures would, 
| in general, be more marked at 850 deg. A comparison 
| of the results summarised in Table VII with those of 
the corresponding experiments at lower temperatures 
showed that, although that was always found to be so 
| throughout practically the whole ore-reduction range 
| for systems containing 2-5 per cent. or 7-5 per cent. of 
carbon dioxide, it was not invariably so with inter- 
| mediate CO, contents, for some reason or other not yet 
| apparent. Nevertheless, at 850 deg. the addition of 
2 per cent. hydrogen to the CaCl,-dried system invari- 


| ably accelerated the ore reduction in a marked degree, 
} and especially so during the penultimate stage of the | 


conclusion regarding it can be established with certainty, 
although, from the general character of the curves so far | 
obtained, it seems likely that a lower reduction limit 
will be imposed on systems in which the H,O/H, ratio 
is higher than under a condition of CaCl,-dryness. 

The Trough of Depression in the Ore-Reduction 
Velocity at circa 750 deg. C.—Analyses of the experi- 
mental results have enabled a series of comparative | 
data, Table IX, to be deduced, showing the influence 
of 2 per cent. of hydrogen and steam, respectively, | 
upon the relative velocities of ore reduction over the | 
whole 650 deg. to 850 deg. temperature range for the | 
50 per cent. ore-reduction stage and CO, contents of | 
2-5 per cent., 5-0 per cent., and 7-5 per cent. in the 
gas phase. From these it will be seen that, although, 
in general, both hydrogen and steam, but especially the | 
former, favourably influence the velocity of ore reduc- | 
tion, they do not eliminate the trough of depression in 
it at circa 750 deg. It would further appear that as | 
the CO, content of the gas phase rises, not only does 
the velocity of ore reduction decrease, but the depth 
of the trough of depression at 750 deg. does so also. 

In conclusion, it should be stated that the experi- | 
mental work embodied in this paper has been carried 
out in the laboratories of the Bone Research Association, 
Limited, at the Imperial College, South Kensington, 
and has been financed by the British Iron and Steel | 
Federation. 
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demand, it was decided, rather than to extend it, to 
erect completely new buildings which should be equipped 
on the most up-to-date lines. A site for this purpose was 
chosen on the General Electric Company’s estate at 
East Lane, North Wembley, where it was possible to 
take advantage not only of the existing engineering 
and welfare services of the parent firm, but of their 
| well-known research laboratories. 

| The new factory is designed for large-scale produc- 
| tion, the arrangements being such that a smooth and 
| elastic programme of output can be obtained, com- 
| bined with the most exacting standards of quality. 
| It consists of a two-storey building, the ground floor 
being occupied by an unloading dock, an inspection 
bay for raw material, finished stores, a test bay for 
| duration testing, and a loading dock for outgoing 
| products. All the manufacturing operations are 
| carried out on the first floor, which is virtually one large 
| workshop without partitions or obstructions of any sort. 
| As can be seen in Fig. 1, which is a view in the machine 
|shop, it is. illuminated by north lighting through a 
| glazed roof of special construction. At the front of 
|the building there are large showrooms on the ground 
| floor, with offices above. As regard general equip- 
ment, all the machinery is driven by General Electric 
| motors and control gear, a supply of electricity being 
obtained at 440 volts, three phase, from the sub- 
station of the North Metropolitan Electricity Supply 
| Company, Limited, on the estate. Heating is carried 
| out by steam-heated electrically-driven blower units, 
and on the first floor artificial illumination is obtained 
entirely from Osira high-power mercury-vapour lamps. 

In laying out the factory, emphasis has been laid 
on smooth production flow, combined with maximum 
elasticity. At the same time it is easy to change the 
programme at will and to increase or decrease the size 
of the production batches without dislocation These 
conditions are fulfilled by the employment of a series 
of consecutive production lines, each of which ter- 
minates in an inspection bay and part stores. This 
“one way” traffic principle is applied from the in- 
coming raw material through the sheet-metal shops, 
machine shop and assembly lines to the delivery of the 
completed product. For example, all the compressor 
parts travel through the machine shop into an in- 
spection bay and thence to the adjacent stores, where 
a stock of all types is maintained. The compressor 
assembly section can therefore be changed over from 
one type to another without affecting the machine 
shop. In the same way, condenser parts are assembled 
on a second “ line,” inspected and passed into another 
stores for assembly into condenser units. A view of 
the condenser assembly bay appears in Fig. 2. The 
advantages of this arrangement are that not only is 
complete flexibility ensured, but no part can pass from 
This in- 
spection, it may be added, is of a most stringent 
character, as will be gathered when it is said that the 
whole of the output is subjected to twenty separate 
tests during production. The working limits employed 
also exceptionally close. Cylinder bores are 
ground to within 0-0003 in., while limits of the 
order of ten-thousandths are used in machining the 
pistons, shafts, valve plates and other parts. Every 
finished model is subjected to at least seven days’ 
continuous operation before being finally inspected ; 
and noise tests are carried out at different stages of 
the manufacture in special sound-insulated silence 
rooms. As regards raw and semi-finished parts, the 
non-electrical material is fully inspected on arrival, 
while the motors and thermostats are subjected 
to the usual electrical tests, in the latter case ander 
operating conditions. 

The compressor used in all the Coldair refrigerators 
is of the low-speed single-acting piston type, in which, 
apart from two reed valves that only “ breathe ” due 
to the passage of the gas, there are only three moving 
parts. These are the shaft, strap and piston, It is 
therefore claimed that the efficiency is a maximum 
and the wear a minimum. The material used in the 
construction is Meehanite—a hard close-grained cast- 
iron—which is no1-porous and can be worked to the 
close limits just mentioned. The various parts have 





| been prepared and inspected and a set is selected by 


the inspector himself, so that proper matching is 
assured. After assembly, the compressor is run for 
four hours, and is then tested for pumping capacity 
and valve tightness. These tests are carried out in a 
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sound-insulated room, so that the amount of noise and| spray to all metal parts of the shell. 


The first 


vibration can be investigated. The compressor, con-|coat is burnt in by baking for 1} hours at a 


denser and high side float which together form the 
condensing unit, are then mounted on a bedplate and 
baked for eight hours in vacuo, to remove every trace of 
moisture. The unit is completed by the addition 
of the motor and driving belt. The motors used for 
this purpose are manufactured by the General Electric 
Company, Limited, and are either of the single-phase 
capacitor induction or direct-current compound-wound 
type. They have been specially designed for high 
torque, quiet running, and to fulfil the other require- 
ments of refrigerator work. Finally, the compressor 
is charged with refrigerant, sulphur dioxide being used 
in the domestic and methyl chloride in the commercial 
models. Both compressor and motor are mounted 
on a double set of rubber blocks to eliminate vibration. 

The evaporator is built up of copper discs and plates 
which are welded together and tinned, the front panels 
being chromium plated to give an easily cleaned and 
stainless finish. After it has been coupled to the 
condensing unit, the two are subjected to a standard 
test, during which the B.Th.U. extraction is measured. 
Again careful watch is kept for undue noise and vibra- 
tion. The cabinet, which is the remaining part of the 
refrigerator, is built up of high-quality steel plates 
which are cut to shape blanked, formed and welded. 
The shell is prepared for enamelling by degreasing and 
Bonderising, the anti-rusting effect of the latter process 
being reinforced by immersion in bichromate solution. 
Finally, it is baked to remove moisture. In this way 
a good surface for enamelling is, it is claimed, ensured, 
and there is no chance of damage should the latter be 
chipped. Two coats of enamel are then applied by 


temperature of 350 deg. F., and the second coat is 
baked at 285 deg. F. In both cases the shells are 
carried through the ovens at the correct rate by an 
automatic conveyor, and the oven temperature is also 
automatically controlled. To permit this work to be 
carried out under the most cleanly conditions, the 
spray-enamelling shop is provided with air-conditioning 
plant. As regards cabinet construction, this, of course, 
varies widely in commercial refrigerators. In the 
domestic types, however, standard sheet-metal shells, 
frames, heat insulation and porcelain enamelled sheet- 
iron interiors are used. In both cases a British-made 
quilted kapok, known as Tropal, is used for insulating 
purposes. This was selected after a series of tests, 
owing to its low heat conductivity and light weight. 
It is also non-absorbent and moisture proof. The 
insulating layer used is 2 in. thick, the Tropal being 
packed in bituminised paper bags sealed with bitumen 
in order to exclude air. The cabinet having been 
completed, the condensing unit and evaporator are 
placed in position in the machine compartment, the 
bottom of which is lined with sound-absorbing material. 

As already mentioned, every refrigerator manufac- 
tured is put through a duration test lasting for seven 
days. The factors investigated during this test 
include the number of refrigerating cycles carried out 
per day under given conditions, the rate of heat loss 
from the cabinet, the accuracy of the thermostatic 
control, and silence in operation. The refrigerator 


then undergoes final inspection in a warm room, where 








the ambient temperature is maintained at 70 deg. to 
In addition, a random selection of the 


80 deg. F. 


factory output is tested in the Research Laboratories 
at temperatures up to 110 deg. F. and humidities up to 
80 per cent. 
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LAUNCH OF THE TWIN - SCREW 
| TURBINE STEAMER * NIEUW 
| AMSTERDAM.’’* 


By G. M. CuamBers. 


| Tue Holland-America liner Nieuw Amsterdam was 
launched by Her Majesty Queen Wilhelmina on April 10, 
1937, from the Rotterdam yard of Messrs. The Rotter- 
dam Drydock Company. The dimensions of the 
vessel are 700 ft. by 88 ft. by 55 ft., with a gross 
tonnage of 36,000, by far the largest vessel ever launched 
from a Dutch shipyard. The study of the launching 
problem was greatly facilitated by Mr. McNeill’s 
valuable and instructive papert on the launch of the 
Queen Mary at Messrs. John Brown’s yard at Clyde- 
bank. The present paper shows where any difference 
has been found, and illustrates some local difficulties 
attributable to the peculiar nature of the low-lying 
Dutch ground, so extending the somewhat scarce 
published matter on the launching of large vessels. 
The most suitable available berth in the shipyard was 
a bed of concrete 518 ft. long, 26 ft. 3 in. broad, with 
a thickness of 20 in., and the first problem was to 
decide on the most economical alteration to t .is berth. 
|The expected maximum pressure at the moment of 
|stern lift was, from the preliminary calculations, 
| rather more than 4,000 tons, and to keep the widening 
| of the concrete bed down to a minimum the distance 
| apart of the ways was made 10 ft. 7 in., measured from 
|inside to inside, corresponding to 17 ft. centre to 
centre. Owing to uncertainty as to the actual height 
of water to be expected in the Meuse, the point of 
actual maximum pressure could not be foretold, so 
that the berth had to be strengthened to cover every- 
thing between the maximum and minimum tides that 
could possibly be expected. A temporary dam was 
built into the river for a distance of about 79 ft. to 
|ensure that the maximum depth of water above the 
end of the ways would be obtained. The berth itself 
was of reinforced concrete, and the whole high-pressure 
zone under the berth was heavily reinforced by concrete 
| piling. 
| The use of more than two ways was never contem- 
lated, as on one occasion a portion of a floating dock 
had been launched on four ways, but actually two of 
the ways did practically all the work, especially when 
the pressure was taken. The question of launching 
on one way, following the usual practice of the yard, 
was long and seriously deliberated. The breadth of 
the way involved, and some fear that this breadth 
would not bear evenly, finally led to a decision in 
favour of two ways. At the same time, should a 
similar vessel again have to be launched, it is quite 
possible that a return would be made to the single 
way. The difference in make-up alone is very con- 
siderable. The possibility of cambering the ways was 
also considered, but was finally abandoned as the 
workmen had never done this before, and it was thought 
inadvisable to experiment with so large a vessel. 

As the shipyard in Rotterdam has a wide stretch of 
river fronting the yard, drag chains are not usually 
employed, a ship after launching being swung on a steel 
wire anchored in the river. For the same reason, 
comparatively steep declivity has always been per- 
missible, and for this vessel, after consideration of fore 
poppet loads and the possible effect of a beam wind, a 
declivity of $ in. per foot was decided upon. The 
wind on the day of the launch was blowing quite fresh, 
but straight fore and aft, and no slewing was observed. 
The launching weight of the vessel, including the 
ways, was 18,200 tons, giving a mean pressure of 
2,251 tons per square foot, and the maximum pressure 
at the moment of stern lift was 4,210 tons. The vessel 
was launched without rudder or propeller. 

At an early stage in the vessel’s construction it was 
decided to fit extra girders in the double bottom as 
well as web frames in the fore-ship to take up the 
stresses during stern lift, instead of relying entirely 
upon temporary strengthening. This material was 
carefully distributed as permanent forward strengthen- 
ing, and was most probably not more expensive than 
putting in and taking out temporary stiffening. The 
stresses to be expected in the boiler-room, however, 
were too high to be dealt with in this manner, and 
temporary arrangements had to be made. The maxi- 
mum deflection observed in the pillars in way of the 
boiler-room was 1mm. The maximum way-end pres- 
sure at this point was 15-8 tons per square foot. 
It is doubtful, however, if these stresses really have 
time to develop during a launch, but the allowance 
for them in the calculation no doubt provides a useful 
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margin of safety in practice. 
water resistance and estimate of distance travelled the 
formula published by Mr. McNeill turned out to be 
very satisfactory. Some discrepancy in coefficients 
had been observed during launches of smaller vessels, 
and the coefficients so observed were applied to Mr. 
McNeill’s formula. 
for the River Clyde for the Queen Mary as 0-001, the 
Empress of Britain as 0-00119, and a small yacht as 
0-00062, was found in the River Meuse for a 9,900-ton 
deadweight tanker to be 0-00047, a 15,000-ton tanker 
0-00047 and the Nieuw Amsterdam 0-0006. The 


coeflicient of ways friction f, with the composition of | 


tallow and stearine used, was found to be 0-021. No 
doubt the much greater breadth of the river and the 
difference in the sizes of the two vessels account for the 
observed difference in the value of K, although at first 
sight this appears to be unreasonably great. It would 
be interesting to have the observed figures of other 
launches, as the results obtained with the Nieuw 
Amsterdam suggest that the figures are reasonably 
correct for Rotterdam. 


Fig.4. 
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totalling 886 tons. The steel wires were also calculated 
on the formula given in Mr. McNeill’s paper. As the 
gantries in the shipyard extend to the water edge, it 
was undesirable that the ship should float in again to 
|the berth after checking. Special arrangements, 
which worked effectively, were made for releasing the 
steel wires connecting the drags immediately the vessel 
| was brought to a standstill. Fig. 6 clearly illustrates 
the system adopted. As tests showed that the forged 
pins securing the steel wires in the eye plates required 
| great force to release them, even when very well 
greased, the lever system of release, as illustrated in 
Fig. 7, which worked extremely well, was fitted. The 
drag wires were released as soon as the way was off the 
ship, and before she developed a tendency to return 
|to her berth. The tugs had no difficulty in getting 
control of her while she was quite a considerable 
distance away from the berth. The observed friction 


| between the drags and ground was unreliable as a 


Fig. 5. 


| friction coefficient, owing to 
the soft and sandy nature 
|ofthe ground. The ground 
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The speed of the ship during the launch was recorded 

| by means of an instrument specially designed for this 
purpose, see Fig. 9. The actual distance travelled per 

| second at any moment is recorded on a reduced scale on 
a slip of paper. A piano wire a is wound around a 
drum 6, whilst the loose end is attached to the sliding 
ways. As the ship moves down the ways, the wire will 
rest on the standing ways to avoid any sag in the wire. 
The drum is fixed on a shaft c with screw thread, 
and this screw thread works on a sliding block d, so 
that one revolution of the shaft corresponds to a certain 
distance travel of the sliding block. It follows that 
one revolution of the drum corresponds to a certain 
distance travel of the ship and a certain distance travel 
of the sliding block, and also that the relation between 
these two distances is always the same. A small drum 
e for the recording paper is fitted up in line with the 
sliding block, and the loose end of the paper is attached 
to this block. A recording pen f worked by means 


































































Mgent. of W3- 
about End 
of Ways — 
/ 
Momt. against 
Tipping 28.5900Ft, Tons 
4 \! - 
(exes) |; .— 
af a 6368.8.) 
a Fig.7. | ARRANGEMENT FOR RELEASING STEEL WIRES 
(ores. 5-8 Tons per Sq Ft. . CONNECTING THE DRAGS TO THE SHIP 
a Steel Wire; ) 
Fig. 6. SKETCH SHOWING DRAGS & WIRES 1% Bolts ~~ ~~16 00m, t Deck 
APP) i ; 
\ mi A Tf 145 iO 
> een ; , | =i 
—_e_~ i —— 
a &3 16 Rivetsy 
EPPuhen : Psi Ps o. 
Noi Bray ‘comes “NS III Position of FPP. when 
into | Not Drag’ comes intoAction 


(6368.C) 


use of Mr. MeNeill’s formula up to the moment when 
the ship floated freely and the drags came into action 
coincided exactly with the observed speed curve. 


Taste I. 

Declivity of ways and keel, per foot 8 in. 
Length of standing ways 688 ft. 5 in. 
Length of sliding ways... ; 630 ft. 0 in. 
Breadth of sliding ways, each... 6 ft. 5 in. 
Overhang forward gee 47 ft. 3 in, 
Overhang aft eee ose 22 ft. 9 in. 
Weight of ship excluding ways, tons 17,630 
Weight of sliding ways, cradle, &c., tons 570 
Total weight on grease, tons ... 18,200 
Mean initial pressure, tonu per square 

ed. ve pee -_ is : 2,251 
Spread of ways centre to centre , 17 ft. 0 in. 
Inclination of ways towards centre of 

berth : nat None 
Camber ... ° ms oe None 
Depth of water at end of way... 5 ft. 5 in. 


Travel at stern lift 540 ft. 0 in. 


Corresponding pressure on fore poppets, 


tons : eee eee " 4,210 
Minimum anti-tipping moment, foot- 
tons 285,000 


Maximum pressure over after end of 
ways, tons per square foot . 
Corresponding travel 


15-8 
436 ft. 0 in. 


The water at Rotterdam is practically fresh. The 
particulars at the actual launch are given in Table I, 
while the launching curves are shown in Fig. 4. As 
regards details, Fig. 5 illustrates the type of trigger 
used regularly in the shipyard, and six of these, three 
on each side, were used for this launch. The ship 
hung on these triggers some hours before the launch 
took place. The force in the direction of the ways 
was about 600 tons. The mixture used for the launch 
consisted of 7 per cent. engine oil, 26 per cent. stearine, 
51 per cent. tallow, and 16 per cent. soap. As men- 
tioned elsewhere, the friction coefficient was 0-021. 

Ten bundles of drag chains on each side were used, 




















| was terribly torn up, and a great 
| weight of sand was pulled along, 
especially by the forward bundles. 
|The coefficient representing the 
| extra weight of ground pulled 
along by the chains, plus the actual 
friction, was found to be in the 
| neighbourhood of 1; as a matter 
| of fact, slightly in excess of that 














| figure. In future cases for the use 
| of drags on ground of this nature, 
hed quasi-friction coefficient of 1-1 
| would be used. 
| As regards the construction of 
the fore poppets, owing to the 
relatively small distance between 
the two ways, the struts trans- (e208) 
mitting the pressure of the ways 
| to the shell brackets could be kept short, thus forming 
| @ very strong and effective support. The struts under 
the first four shell brackets were placed hard up against 
each other, forming one solid block over a distance of 
}about 8 ft. Farther aft the struts were arranged on 
each frame. The shell brackets and their connections 
were designed to withstand the poppet pressure on the 
assumption that this pressure was distributed over 
the whole length of the upper shelf plate, a distance of 
about 20 ft., whilst additional strengthening was put 
in the first three brackets. A second shelf plate was 
arranged at a lower level for a distance of about 18 ft. 
|The whole arrangement was strengthened and kept 
together by heavy channel bars and tie plates. Soft 
wood was inserted between the struts and the wedges 
| 80 as to distribute the pressure over the greatest possible 
jarea. This soft wood varied in thickness from 6 in. 
| at the forward end to 3 in. at the after end of the shelf 
plate. Heavy shores and rods were fitted between the 
| sliding ways to prevent any transverse movement. 
| Again, it is doubtful if these stresses really develop ; 
‘the author is strongly inclined to think they do not. 
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| of clockwork shows a mark on the line of travel at 
| intervals of one second. From the distance between 
| these marks, the speed can be accurately determined at 
any position of the ship. The time taken up to any 
| point can also readily be found. After the ship has 
left the ways the influence of dip and sag of the wire 
makes the results less reliable, but a fairly good ap- 
proximation can be obtained. The number of seconds 
recorded up to the last moment is, of course, inde- 
pendent of sag or dip, and the total time from start to 
dead still can be accurately determined. The speed 
curve has also been partly checked by a Dobbie McInnes 
stabilograph. This instrument can, for speed, only 
be used up to the point where the stern begins to lift. 
The two speed curves agreed very closely. 

It will be seen that the results tally remarkably well 
with those obtained at Clydebank, with the exception 
of the K coefficient, and of course the drag friction 
owing to the sandy and soft nature of the soil. The 
piling and construction of the reinforced concrete both 
proved efficient, no permanent set being observed. 
The vessel was secured in her fitting-out berth 35 
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minutes after the launch, and no faults were found 
in the structure, neither had weakness anywhere mani- 
fested itself. 








THE GRADING OF EMPIRE 
HARDWOODS. 


Ix response to the request of forestry officers and 
shippers in the British Empire Overseas for guidance 
in the grading of hardwoods intended for United 
Kingdom markets, and regarding the chief sizes in 
which the sawn timber should be shipped, the Imperial 
Institute, South Kensington, London, 8.W.7, prepared 
and issued in 1933, a book of grading rules and standard 
sizes for square-edged boards and planks of Empire 
hardwoods. The publication was widely circulated 
overseas and in this country, nearly 2,000 copies being 
disposed of, and as the result of a request made for pro- 
posals for amendments to the rules, valuable sugges- 
tions have been received by the Institute. Much time 
and thought have been spent in considering and har- 
monising the proposals put forward, and it has been 
found possible to accept, in essentials, the majority of 
the recommendations. These have now been incor- 
porated in a second edition of the publication, in which, 
however, the essential features of the first edition have 
been retained. The grading rules given are simple and 
govern three main groups, namely, standard grades, 
wormy grades, and a series of grades for shorts, squares, 
strips and quarter-sawn stock. Other sections deal with 
standard defects, definitions of technical terms and the 
sizes of square-edged hardwoods in common uses in 
timber-consuming industries in the British Isles. 

The prineipal new features of the second edition are 
the incorporation of a new grade, namely, country mill 
stock, in the group of standard grades; the revision, 
in certain cases, of the percentage figure of sawn lumber 
which must be free from defects to be graded as first 
grade or prime; and a new appendix quoting special 
clauses, the inclusion of which is recommended when 
contracting for Tasmanian oak, mountain ash, and 
Australian walnut. In addition, the general notes to 
the rules and the glossary of technical terms have been 
revised and extended, the latter, whenever feasible, 
having been brought into line with the definitions 
adopted by the British Standards Institution. The 
publication of this second edition of the grading rules 
is evidence of their usefulness, if such were actually 
needed, and a valuable feature of the work is that the 
Institute’s Advisory Committee on Timbers, who pre- 
pared the rules, has had the advantage of conferring 
with technical officers from the Dominions and Colonies 
and with members of the industry in this country. 








THE TRANSMISSION OF POWER BY 
FLUID COUPLINGS.* 


By Haroitp Srnotam, M.I.Mech.E. 
(Continued from page 489.) 


SEVERAL interesting hydraulic proposals have been 
forthcoming for reducing the drag torque of a con- 
stantly filled coupling, by giving the vanes of the 
impeller a backward bend relative to their direction 
of rotation. The idea is that when the runner shaft 
is stalled, and the circulatory velocity is high in conse- 
quence, the backward curvature of the impeller vanes 
will so deflect the stream of liquid as to reduce its 





velocity in the direction of rotation, and hence reduce 
to a small figure the drag torque due to its impact 
against the vanes of the runner. At normal running 
speeds the circulatory velocity is slow relative to the 
rotational speed, and it is suggested that the backward | 
curvature of the vanes will be so small that the slip | 
will not be impaired. The theory of the backward 
curved vane led to high expectations on the part of 
those expert on hydraulic flow, so that it is a matter 
of disappointment that the results in practice are 
useless. All experience of power-transmitting vortices, 
however, leads one to disregard all theory that is not 
supported in full by practical test results. Another 
interesting proposal has been made to raise the efficiency 
of fluid power transmitters of the “ coupling-converter ” 
type, where a single working cirouit functions as a 
torque converter for starting and as a fluid coupling 
for direct drive. This proposal involves changing the 
section of the fluid-circulating passages between the 
vanes, from the tetragonal shape at the inlet end 
progressively to a circular form, and then back to a 
tetragonal section at the outlet end of the curved 
passage. The theory has been tested on a fluid coupling 
having circulation passages of this character for direct 





comparison with a coupling of the same size having 
& normal working circuit, but the results are dis- | 
appointing, since the slip at full torque is on the| 
average more than 80 per cent. higher over the working | 





* Paper read before the Institution of Mechanical | 
Engineers, on Friday, April 22, 1938. Abridged. 


speed range for road or rail-vehicle use, which covers 
at least nine-tenths of the service of such a transmitter. 
The existence of some residual torque is unavoidable 


in a constantly filled coupling, and in applying it to | ing 


change-speed or change-motion drives there are broadly 
three ways of dealing with or circumventing the drag 
torque. A clutch may be used in series with the fluid 
coupling. This is often proposed but practically never 
carried out in practice. Perhaps the most satisfacto’ 
method of combining a fluid coupling and friction clu 

is to use the single bearing coupling with a specially 
mounted clutch. With this lay-out the friction clutch 
and runner are not overhung from the crankshaft, nor 
affected by deflections or vibrations arising therein, 
and the design obviates the intermediate short shaft 
which cannot be properly supported in the conventional 
manner of mounting a friction clutch on the runner 
shaft, as if it were direct on the crankshaft. 

The second method is to use an epicyclic change- 
speed gearbox with brake hand control, or change- 
motion mechanism with individual heavy friction 
clutches may be used, as on cranes and excavators. 
This is a good solution because rapidity of gear changing, 
or simultaneous actuation of two movements in a 
crane, are obtainable. This justifies the addition of 
the clutch mechanism, particularly as maintenance is 
reduced by transferring much of the slip to the fluid 
coupling where it can cause no wear. Alternatively, in 
the case of change-speed or change-motion drives with 
positive jaw clutches, a rocking brake or equivalent 
mechanism on the output shaft of the coupling can be 
adopted. This is used to stop its rotation prior to 
engaging gear with the engine idling; and similarly 
when the gear is engaged the application of the rocking 
brake rotates the stalled shaft backwards sufficiently 
to release the drag torque and permit the gears to be 
disengaged. 

The term idling-drag eliminator describes another 
form of rocking brake where the effort required for 
backward rotation against the drag torque is derived 
from the idling power of the engine, and servo applica- 
tion is not necessary. This recent development is 
illustrated by Fig. 26, page 552, showing a traction 
coupling of 260 h.p. at 700 r.p.m., with an idling drag 
eliminator for use when directly coupled to a traction 
type gearbox, with balking ring jaw clutches for the 
gear change, and open jaw clutches for the forward and 
reverse drive. It will be seen that the brake drum is 
connected to a sun pinion, meshing with pairs of planet 
wheels mounted on a planet carrier bolted to the casing, 
which rotates with the engine ; a second sun wheel of 
slightly smaller diameter is keyed to the runner shaft. 
At ordinary running speeds the epicyclic train rotates as 
a unit, with practically no relative rotation of its 
elements. When the engine is idling with the output 
shaft running free, the application of the brake applies a 
retarding torque through the planet wheels to the sun 
pinion on the runner shaft, and brings it to rest ; it then 
rotates it slowly backwards, e.g., at one twenty-fifth of 
the idling speed of the engine, to facilitate the engage- 
ment of the gear. If the runner shaft is stalled in gear 
with the engine idling, the brake drum will slowly rotate 
forwards. Hence, when the brake is applied the effect 
is to turn the runner shaft slowly backwards, thus 
releasing the drag torque, so that the drive can be 
disengaged and another dog clutch readily meshed. 
A spring link in the brake-actuating rod serves to limit 
the power well within the capacity of the gear, and the 
drag eliminator is thus safeguarded against torque 
loads materially higher than the normal idling drag. 

An alternative use of this epicyclic train is as a 
creeping gear for feeding paper calenders and similar 
machines with a high “ stiction” torque. For such 
drives it is common to provide a main motor with 
variable speed, and a separate pony motor driving 
through reduction gearing and a freewheel to give the 
necessary positive creeping speed ; but for the smaller 
units this is not a neat solution. On the other hand, 
by using a fluid coupling and epicyclic creeping gear 
in which the braked sun wheel is smaller than the 
other, it is only necessary to hold the brake drum in 
order to rotate the runner shaft slowly forward at an 
appropriate feeding speed of, say, one-tenth motor 
speed, the slip of the coupling then being 90 ‘per cent. 
The normal starting procedure as applied to a constant- 
speed calender would be to put on the brake and start 
up the driving motor, thus obtaining the desired positive 
creeping speed at the output shaft. After feeding in 
the work to the rolls the brake would be released, thus 
permitting the fluid coupling to bring the calender 
smoothly up to full speed. This epicyclic arrangement 
can also be usefully applied to a variable-speed calender 
driven by a direct-current or alternating-current motor 
having a speed range of about 3: 1, and it constitutes 
a simple solution of the creeping speed problem which 
is common to many drives connected with paper 
manufacture. 

The principal feature of the ring-valve coupling is 
the ring valve for reducing the drag torque and con- 
trolling the slip by throttling the vortex circulation of 
the liquid. The design was originated in an attempt 





co be used in direct combination with a conven- 
tional sliding gearbox, but the results were disappoint- 
ing because at high engine speeds with the ring valve 
closed there is quite a considerable drag torque. A 
disconcerting feature of the early designs was the 
tendency of the ring valve to draw into the circuit 
automatically when the load on the coupling was 
increased, but it has since been established that the 
force which draws the ring valve into the circuit is 
largely influenced by the shape of the valve and the 
area exposed at its two ends, which are in contact 
respectively with the vortex ring and the liquid in the 
reservoir chamber. The self-closing tendency is not 
strong during the initial 20 per cent. or so of travel, 
but it then rises progressively as the valve shuts itself. 
It is a fascinating characteristic that lends itself to 
the use of a spring control, which can be given an 
adjustable initial setting so that when the transmission 
of a certain torque is exceeded the ring valve draws 
automatically into the working circuit and causes the 
coupling to stall without further increase of torque. 
Upon throwing off the load the ring valve will auto- 
matically open again, and thus set itself in readiness for 
the next cycle. 

A transmission is frequently demanded which will 
transmit any torque up to a definite limit with practi- 
cally no slip, and thereafter slip automatically with 
certainty. Slipping clutches cannot be relied upon, 
particularly for high powers, hence the self-closing 
tendency of the ring valve suggests itself as a suitable 
means of limiting the torque. When used for this 

urpose the ring valve must be designed to have the 

ighest possible drawing-in tendency so that a strong 
control spring can be and a very positive action 
obtained, On the other hand, when the ring valve 
coupling is used as a control device for reducing the 
drag torque, the object is to make the ring valve as 
nearly balanced as possible so that the external actuat- 
ing force required may bea minimum. Broadly speak- 
ing, this involves a thin section for the active edge of 
the ring valve and the use of a large number of pressure- 
equalising holes in the disc-shaped portion connected 
to the actuating push rod. 

In the larger units, auxiliary power is frequently 
used to operate the ring valve, but it is possible to 
make the coupling independent of such auxiliary 
energy by using the helix ring valve design shown by 
Fig. 29, page 552. The ring valve is mounted on a quick- 
threaded nut working on a sleeve which surrounds the 
runner shaft and extends outside the casing, so that 
it can be held by a brake. When this is applied with 
the coupling running, its restraint rotates the sleeve 
through an angle of about 270 deg. relative to the 
shaft, thus moving the nut axially and closing the ring 
valve. A spiral torsion spring is connected between 
the sleeve and the runner shaft so that upon release 
of the brake the sleeve is rotated and the ring valve 
returned to the open position. Rotational stops are 
provided at the limits of the angular travel to prevent 
jamming of the nut. In the example shown the brake 
is of the magnetic type used in a Cotal gearbox, 
to which the coupling in question was applied, but a 
friction lining was introduced between the magnet 
surfaces to decrease the braking effect and to permit slip 
with little wear, It was the intention to magnetise the 
brake and close the ring valve during each gear change 
so as to decrease the work done by the pe tn and 
brakes in the epicyclic gearbox, but it was found 
experimentally that a sufficient momentary cushioning 
effect could be obtained from a plain traction ceupling 
in the mr way described below. The helix method 
of ring valve actuation can also be used in connection 
with an epicyclic drag eliminator of the kind shown by 
Fig. 26, the object being to reduce the drag torque to a 
very low figure by closing the ring valve before the 
runner shaft is stopped and slow backward rotation 
takes place. 

An interesting peculiarity of the constant-filling fluid 
coupling, which can be turned to advantage when it is 
used with an epicyclic gearbox or a constant-mesh lay 
shaft gear with individual friction clutches, is the 
momentary softness of the coupling at the instant of 
reversal of torque and the consequent collapse of the 
vortex of liquid. The pA tig which each gear 
ratio is engaged in such constant-mesh gearboxes 
must be capable of transmitting much more than the 
normal full-load torque in order to obviate the possi- 
bility of sustained slippi If an error is made in 
changing gear it is possible for severe shocks to be 
imposed on the transmission due to synchronism 
forced by the powerful engagement of the epicyclic 
brakes or clutches, 

In the case of the Cotal epicyclic gear with electro- 
magnetic clutches, it is possible to use this peculiar 
softness of the coupling to cushion the variation 
in torque at the moment of changing gear in a simple 
manner. By effecting the gear change during the 
instant that the vortex ring has collapsed, the electro- 
magnetic clutch can take up the drive with very little 
slip, whereas an instant later, when the clutch is in full 
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Fig. 26.R1GiD TRACTION COUPLING WITH IDLING DRAG ELIMINATOR 
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Fig. 29. TRACTION COUPLING WITH HELIX RING VALVE 
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engagement, the vortex action is re-established in the 
coupling, and the transmission of power is again practic- 
ally positive. 

The mounting of a traction coupling between 
an internal-combustion engine and gearbox usually 
requires provision to be made for differential expansion 
between the impeller and the driving dise or flywheel. 
It is not considered good practice for the impeller to be 
bolted through its boss to the crankshaft because of 
the high loadings in the bolt holes, and, further, because 
any work involving the removal of the coupling necessi- 
tates its being opened up, possibly in some outlying 
workshop. Various solutions were considered, but 
the best practice at present is illustrated by Fig. 31, 
from which it will be seen that the coupling is registered 
for concentric running by 1 spigot of small diameter 
in the bore of the driving disc, and the bolts fitted 
in the impeller driving flange pass through clearance 
holes in the disc to permit of creep due to differential 
expansion, heavy Grover washers being used to give 
additional resilience to the clamped joint. 

If the engine crankshaft is stiff enough to carry the 
coupling directly, it is usual to mount a flexible coupling 
between it and the driven machine. If an outboard 
bearing must be used with a rigid-type coupling, the 
inner race may be mounted uoon a flexible rubber 
bushing of the Silentbloc type. In other cases it 
is possible to adopt the “ flexible type” of traction 
coupling which has no internal journal bearings and 
thus permits of both parallel and angular misalignment 
within the limits of the running clearances. 
mediate solution is to use the “ semi-flexible " type of 
traction coupling when an ordinary outboard bearing 
can be used with a flexible coupling on the driven shaft. 
A problem arising when the gearbox is mounted on a 
bell housing is that there is little room for a specially 
mounted outboard bearing. The “ diaphragm drive ” 
shown by Fig. 33 is a convenient solution which involves 
mounting the coupling on a thin disc of steel bolted 
to the crankshaft flange in place of the conventional 
driving disc, a spherical centre spigot being provided 
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In this arrangement the 


to ensure concentric running. 
| coupling unit is supported at both ends in such a 
manner that it can act in effect as a cardan shaft and 
the resilience of the thin driving disc introduces a 
measure Of flexibility to minimise the effect of crankshaft 
bearing wear and vibration upon the runner shaft and 


” 


gearbox bearings. The “ diaphragm drive” can also 
be used where the runner shaft is supported by a 
flexible coupling of the self-centring type. In locomo- 
tive and railcar applications the distortion of the main 
frames when passing round sharp curves and over 





rough track is often sufficient to throw the engine and 
gearbox bearings out of line ; similar conditions apply to 
| cranes and excavators, so that in using fluid couplings | 
for these classes of machinery it is advisable to draw 
upon past experience in arranging the mechanical | 
layout. 

| The problem of heating and heat dissipation is less 
| with the traction-type coupling than would appear 
|at first sight. With a Diesel-mechanical shunting 
| locomotive experience shows that the actual foding | 





period is so brief that the average running slip, including 
the frequent starting, is only a small percentage. No 
special measures require to be taken to supplement | 
the natural cooling of such couplings in locomotives 
of 200 h.p. to 300 h.p., and much larger powers are 
feasible so far as this consideration goes. Diesel 
railcars with change-speed transmissions involve no 
problem whatever on this score. Diesel-driven slush 
pumps, as used for oil-well drilling equipments, may 
stall at maximum pressure for sustained periods, in | 
| the same way as did the steam-driven pumps hitherto | 
regularly used for providing the high-pressure mud. | 
Hence, water cooling is often resorted to, a water- | 
cooling shell being provided on the back of the impeller. | 
The water inlet and scoop discharge pipes are arranged | 
on the lines of a conventional testing brake. The | 
coupling may be of the flexible traction type with the 
impeller carried by two bearings and driven through a 
| flexible coupling, so as to facilitate changing over 
from one engine to another. The output shaft is 











similarly mounted in two bearings with a Texrope 
pulley between them, the unit being completed by a 
subframe carrying the impeller and runner shaft 
bearings. In some slush-pump applications reliet 
valves ate provided to limit the pressure attained, 
and the fluid coupling is not then required to be stallec 
for any sustained period, so that water cooling arrange- 
ments are not necessary. In the case of Diesel engines 
used for oil-well draw works, the stalling periods are 
brief, and it is not considered necessary to use water 
cooling. 
(To be continued.) 








CATALOGUES. 


Stainless Steel—We have received from Messrs. Firth- 
Vickers Stainless Steels, Limited, Staybrite Works, 
Sheffield, 9, a copy of a booklet just published by them, 
indicating the various uses to which their producte are 
applied. 

Valves—A pamphlet has been received from Messrs 
Crosby Valve and Engineering Company, Limited, 40-42, 
Foley-street, London, W.1, describing the valves they 
make for steam, oil and gas to meet the demand for 
higher working pressures. 


Anti-Corrosive Coatings.—Messrs. Detel Products, Limi- 
ted, Long-drive, Greenford, Middlesex, have sent us 
a copy of their latest brochure describing protective 
coatings of their manufacture which they mention are 
being increasingly used by shipbuilders. 

Motor-Driven Pumps.—We have received from Messrs. 
Rhodes, Brydon and Youatt, Limited, Waterloo Engin- 
eering Works, Gorsey Mount-street, Stockport, a leaflet 
describing their Mopump, which is manufactured to 
deliver up to 1,250 gallons per hour, with a total head 
of 20 ft. 

Flue-Dust Collection.—Messrs. Davidson and Com- 
pany, Limited, Belfast, Northern Ireland, have sent us 
a copy of a new publication devoted to a description of 
their method of flue-dust collection, and describing some 
of the many installations in use, which now number more 
than 1,500. 


























































































































































eat ogee . * 
aceon i epee ete APES SE yOiLt —~ ath <I itt ws ws te art 1409 —“- 0 tt $242 22 eee 
Lo a 1 1 - wf To sfiem, | O- st 14 ze i ; 
bh cotenenie ed ya ' ' ' 
A 0 Butbockey oor] ilies 3 ia? 
es Doe, ‘| bd ore, ot bg 1 
- ‘ s 847 97TH . SA) DLP 
; ' mK 1 is APP.) £ 9 J f Samy OUT? ‘ 
ioe} 9} ws ZL) => tf 
2 ‘BA).O'G es mh t 
FS) “PRON Ce MIYM MIIXY | 4) ») sepung fgfas tog oon . i 
: UIMopinay 200 ( | . pang ' $ 
& 7a Fons 1M T11V 4 ah SHIOM YY 'S4,I'1 FO'VU] Be. H 4) yeh 
- | . Hl, MUDY OF SPAIN B §7PM +g 2h; q e‘s: 
i 2D Lb >< - O71 ->-« 0 Gl->} i JIL MG IPAIUT) IPWUT «VIPLY £ tose} 
+ — Att 4), 91) JD BaDg POPU LAOH VU] %, re *.4 J. =yaqt 
9 9 E : S41), OF ID SAD TOIN-BA VTL Revcog = | SSO LT 
| Hh aowg wos ZL binasofinay 2a0Em¢ TV ” Se 
sing fl iP? __ o's, - PAM | 
a) 005 " — Z “4 ons = 
Lit + ail 2 q ronvog i 29D 7 wO4f 9 \ ; Fi x 
pesCetees 4 ~~ S'8t-- ake r-  S_& pe i ‘ ey 
toys rry ys et) eee ate Ye ) Sung 1 x --O; ~ . 
ca 724, ai 80-38 '14 7 ane ~- meen “e 4 Tr One qi 
OXON iteicts oes 
- | ee, ee W £48: mn, Pel | 
ot BOE-OR TT ey # 14 24), sey pd 
eo | . } 4apary ang hig na eae | 
| pet [| aaah if Guemohr aah Bundy 7H ieee | ; 
adh p7§ mor ith Ti } it | eae 
SS ; P 7 suaondg svg ay i | “4 
| a ||| Ge ce ae a 
q 4 +1918 bog | 
9:66 - srg nL) ns { | 
—? | , Sy fry, yoy | _ % f { 
Ti SAYS IOUT <2 Gy t if 
SADg % i S Tema >y a bad ae 
i ap SFT Es nooegiavay. | fe | 
we a * 3 if] ae Pld 40, [fl 
5 | ose TY oe } i “3 PRU OPE I 
| | Obl” n 4 2 'y : o bad 
q . Ki, stioy, yog j t ONT AK Bed q 
2 | 3 i S4)9 7D sug J ; “4 tT 4 3 
eR : p $4) 21 YD | « ty 2 a 
- C 4 b Lesbos 4} i} Or ot zie - P43. 15'96--+-- dP __ 2 :9¢,---P 2B Bed 
3 = _ . } t we at r , 
= = & o oy TIES ~My oss “4 Mi i 
= z ils opeg rT. K 09-6 Ay, . Ze ah % 
“4 i S. - ? ; Os ae 1y 
e = Sumi]: r +) Ea i | 4 
: SS sng % 1-1 ) Pr] on 
} sProyVUT 1 | oe-oe1'7y f . ah y : : . ha 
: Roy w.073*51} ‘ } SEEN AS ES me 
ie, sashoyz, ) eo ar ¢ 
- \ ,y R : y arog oe 4 ri +++ O'6L +! 4 
= nem *h-8e ; bs 
by 4 f bg 
q } shy yg , my , R 
ae wo f ae | 
Peed ose > aing J $4), y } ro 8, 
. ? pop ays; a susho]t ” } 
t.°¥ i f 
& 08% >| : Sepgor* mt 4, } 
ook “ rua Vy. a . a H+\-O°SL of Pak: 
Ls | sony] 7, Og OF* hI ipa et 
=f y 40g chy TD; a 0'0r : i) " { 1% *0g om | C28 - cw, 
/ <---0506- - + 916 1G -»1 . é y -~ , rey 
e0-.08-14 a (d i m9 B-»1) asters soy yog'en. gp sang) ayy Gurpasonuc afm L Fee K | i = iia 
Ry Fi but . af “ aw . "ahs tac] yo sabwyparyg | } riya t.Z 80-Lon 17 
. . s - f 
; % way ay AOS *O8 site) i Eis #4 i Le 
4 ¥9%----> ; ‘POSH R a 03-091 h+ + -0rze % NZS) el 2b Se fanog © 
$3 %09* sng 40H eb oak - bh ps |” 
£8-566 19 | N i—4 wud? gerwrys xhy oe nee at in 
+ ~— —<" 06> Tree = e ee i ia 
OBE ape “SE tate ese 2 rt aby 7% 
. SSE. Ma Ot ae : ~4 (= : = 7. OUR ; 
$583 Ta bs <oL Fa i if = Lets £ 
pl ec 62-586 17 BS reret at Pol = 1 we See eer she he at we nanan at athe Netw . YY 
ong nti - --0:8t 7 - 5 MOTPPY Get On enor _ & é:<ie tas iq eo fonybiy | mee 17 
d ey o- & OV — f x 7 : = 
t O68 iS ra 2P 3S amng ofiq Gunny N\ 
g) "H PIN 4 a0N lg Ourrpsy 
22 woi2as “ot “Gig ° 
4 i. } 
. ge a 
binsnoqy 72725 
iv Bens 
NOILVAI13 =) ~ \ ; i 
ONz a1VH 7 . =) | Lt fe ‘ , r 
st fag 89 NOILD3S “Hi D17 wvnoiizas ‘¢1°617 


(‘gcc Dd 98 *uowjd 1498 “7 404) 


‘SSMYUOM OFTHDd dO LNAWLYVdAd VINHOATTIVO AO ALVIS “UAANIONA ASIHO “TISONDd ‘H » “HA 


ADadIAe NOISNHdSOS NIML AGNWINVO-ODSIDONVUA NVS YOH ADVAOHONV VIVALNAD 


HAXX ALV Id 
‘S€61 0G AYN DNIHAANIONG 


* 











al 





rows 








I 000 000009 






















ees ET | 
OK) Wr STI -v E488! UL ia H | J 














le—~ -,019 -- -»« ---,079 -- - > 












































-nais 6c baz 








ti 
2 
= ae rom 
-} £2 ey TSS mine | 
ree * Id 74, 
ra 5 POSER 
XY =? — += 

Jit § SNOILD3S 4TVH 





sitettatt y 
sno 4st 37 ‘big 





, $%%9% 85] 4onung-g 
wubp.1ydoyy i De-zhp S$ %* HE*8S] ORVEI-p 
tines eh cl | %ie, X09 99h d PM -6 
1o LNLs WOLLOg 





6.0 























‘QT9Gr* tl .EXmL ; ly 
-PIS } 







































NOILDIS SIVH'9G OF 























+ FL 


\eaersrrs 
nf 24 


























fiompvoy Jo umo.ry 



































}- MP6 aa mP'6 











VfanaeT) 























" MFIA WOLLOS 




















eee 


MINI JTVH 


ae > ge ~hememeoauneegeeae 
aLv id 491no d1vH~ |vgy bry 7 Sted wherein 
= —- [; 



































| Smxexeeq 
' 


DAs 





— 1 - | , <O1% 
iy | 79PITO || 827°H. 06% Rae -_ = = rarer : : 
“VD.4V NOILDAS 41VH MIA OL dIVH “6% BIg . Vv NOILDIS IZ "O1y OC Ply 988-74 


—— —_— 





maT 
inde k mets 

















$cX2h SSI eeDaNy >| 





(?PISUT) $ $6 *,9%,8 S71 & 
(nbdoojpenst MEXSSTE 
S% XSL 923014 F2M-9 
$&,%8L"°S2IV1d PM-E 








Totete .ONRITANION TA, (d'08z9) 
bh ‘o=* ' on btie 
Hy i . 2 
} bem welete oy 
preg PT IO =" 
he Ogee mr 
1 80-— ore - Spm 
gS. , - 0% =< OF s' 0: 
Proc] Napmsogaig—”) te 
' ~ “"4t 7“. Tea ae oe! 
"Nes Ud SGU SIdPM-E fF ' || SHB-GIS a ee 











arhuntanst mili w + O96 x = z — + 
‘ *4),21 WK] M, 
0-08 +79 spy 1 a 


like oo an.b2's0 ne none sencnesseneeceseen ye ont — eyeeerey. vaiae 


29 REO wigT 





PS GOS ETAT 8 





g 
- 
ake 


A afiogg 


s+) ELI 
ST wu’ 








ga NOILIIS ‘G| 14 





MAY 20, 1938.) 


ENGINEERING. 


353 














SAN FRANCISCO-OAKLAND BAY 
BRIDGE. 
(Continued from page 493.) 

At the close of the previous section of this article 
on the San Francisco-Oakland Bay Bridge, we 
referred to the provision of a central anchorage pier 
between the two suspension bridge systems con- 
stituting the West Bay Crossing. Fig. 5, on Plate 
XXIV, ante, showed the substructure of this 
pier nearing completion, while Fig. 12, annexed, 
shows the upper part with the concrete work prac- 
tically completed to roadway level and the struc- 
tural steel A-frames to which the suspension cables 
are attached. Drawings showing details of this 
interesting feature are given in Figs. 13 to 17, 
Plate XX VII. 

The A-frames will be seen in Figs. 13 and 14, the 
ends being held down by long eyebars installed in 


ee 


# in. thick, each member being built up of three 
thicknesses, and the flanges formed of angles similar 
to those mentioned above. From the centre line of 
the strut to the centre line of the cables in the 
A-frame head is 40 ft. 

The head or apex of the frame, capable of resisting 
a tension of 40,000,000 lb., is shown in Fig. 18a ; it 
is @ rectangle 23 ft. 1 in. wide, again consisting of 
three parts corresponding with the three members of 
the limbs and strut. In the main, each of these is 
composed of three thicknesses of #j-in. plate of 
nickel steel. The outer portions are, however, 
increased in thickness by means of cover plates 
? in. and § in. thick, so as to give a total thickness 
of 54 in. and 5} in. at the pin connections of the 
cable tie bars. As shown in Figs. 18a, 20 and 25, 
there is a difference in height of 3 ft. 14 in. between 
the inner and the two outer members of the head, 
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to suit the distribution of the cables, the whole of | 


each end of the frame, 14 in. by 2 in. in cross-section. 
They are connected with the A-frame by means of 
12-in. pins, and to the grillage beams by 14-in. pins. 
Each bar consists of two lengths about 68 ft. long, 
coupled by 12-in. pins. The grillage consists, for 
each eyebar well, of a girder 8 ft. 6 in. long by 
5 ft. deep, composed of two members built up of 
j-in. plates and centred 2 ft. 7} in. apart, with 
diaphragms between. On the upper side are two 
4-ft. by 3-ft. 9-in. carbon steel slabs 3 in. thick, 
transmitting the upward pull to the concrete work 
of the pier, when grouting was completed. Fig. 34 
is a horizontal section showing the eyebars close to 
the point of their attachment of the A-frame, while 
Fig. 33 is a section slightly lower, showing the bars 
passing through the upper grillage. In order to 
prevent the A-frames from tilting when the loads 
came upon the cables, the eyebars were pre-stressed 
by means of the jacks referred to. Each set of bars 





Fie. 12. CENTRAL 
wells, and finally concreted in. Fig. 13 shows the 
interior of the pier and Fig. 14 a section in the side 
wall on the centre line of one of the cables, corre- 
sponding to a longitudinal section on the eyebar 
well shown on the right in Fig. 16. The side walls 
are very heavily reinforced, as indicated in the 
drawings, and reinforcing bar grillage is provided 
at the anchorage cross-girders, &c. The A-frames 
consist of three main I-section members joined by 
diaphragms and lattice to form a very stiff structure. 
The legs, which have a spread of 80 ft., are carried on 
grillage shown in Figs. 14 and 16. The suspension 
cables are splayed out and attached to eyebars, in 
turn pinned to the upper limb of the A-frame, the 


A-frames being under the control of jacks during the | 
|standing on loose slabs 4 in. thick. The latter 


construction stages. 

Further details of the A-frames are given in 
Figs. 18 to 34, Plate XXVII. From these it will 
be seen that the main limbs of the triangle are 
composed of three silicon steel members, side by 
side, centred 27 in. apart, as shown in Fig. 19, with 
webs 6 ft. 64 in. deep. These are composed of one 
plate } in. thick and two plates 4 in., the flanges 
being formed of 8-in. by 34-in. by §-in., and 8-in. 
by 6-in. by §-in. angles. Tie plates, } in. thick and 
22 in. wide, centred 3 ft. 8 in. apart, across the top 
and bottom flanges, serve to stiffen each limb. The 
horizontal strut between the two legs, Figs. 18 and 
29, is also composed of three members in line with 
those just described. The depth of web in this 
case is 5 ft. 4 in.; the plates are of silicon steel 
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the head being stiffened with diaphragms as shown 
in the drawings. 

Figs. 30 and 34 give further details of the footings 
on which the A-frames rest. Each end of the frame 
is supported on two carbon-steel slabs 74 in. thick 
and 18 in. wide, shown in Figs. 185 and 30, finished 
top and bottom, and resting on four 14-in. by 426-Ib. 
Carnegie-section beams, 12 ft. long. These are 
stiffened by 3-in. diaphragm slabs welded to the 
beams. In order to make provision for jacking, 
two further slabs were provided, as shown in 
Figs. 18b and 31. These slabs are 6 in. thick and 
23 in. wide, one being placed outside the frame 
footing and one on the inside. Under each was 
arranged a row of four 500-ton hydraulic jacks 


rested on the ends of the 14-in. beams, and were 
removed after jacking. 

Figs. 18) and 32 show details of the arrangements 
made for horizontal jacking. The ends of the 
A-frame were provided with four 14-in. Carnegie 








beams 10 ft. long, held in place by 14-in. bolts. The 
ends of the frames were set)in pits in the concrete 
work of the pier, as will be seen in Figs. 13, 14, 16 
and 17. The faces of the sides of these pits were 
reinforced, the inner face opposite the horizontal 
jacking beams and against which the jacks butted, 
being furnished with an extra large proportion of 
steel. Details of the holding-down eyebars and 
their grillage, are given in the drawings Figs. 35 to 
37. 





There are six pairs of carbon-steel eyebars for | 


was subjected to a tension of 7,400,000 Ib., and 
while under this and held in position horizontally, 
the wells were filled with concrete through the 
openings shown in the drawings, The lower parts 
of the A-frames were finally concreted in solid, the 
upper parts being enclosed in steel casings, indicated 
in Figs. 13 and 165, filled with concrete; except round 
the eyebars and cables, 

We shall deal more particularly with the main 
suspension cables in a subsequent article. Some 
reference to them must, however, be made at this 
stage, in order to complete the description of the 
A-frame arrangements. Each main cable consists 
of 37 strands of 472 wires. These wires are looped 
over blocks or shoes outside eyebars 2 in. thick 
by 16 in. deep in normal section, to which they are 
attached by 10-in. heat-treated pins. The eyebars, 
19 ft. long between centres, are attached to the 
A-frame head as shown in Figs, 18a and 26, and as 
will be seen in the latter, converge from the A-frame 
towards the cable, so that at that end of the cable 
loops are brought close together. ‘There is a single 
exception to the above description, the central 
strand being split and provided with two 14-in. by 
1}-in. eyebars, instead of one of the larger dimen- 
sions given above. The outer ends of the eyebars 
are separated by plates tapered to suit, as shown in 
Fig. 26, while the bars are separated vertically by 
means of 20-in. by 3-in. carbon-steel spacers seated 
on 14-in, diameter pins between pairs of eyebars, 
as shown in Figs, 18a and. 26. 
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The inset diagram, Fig. 27, shows the arrangement 
of the strands in the finished cable, while Fig. 28 is 
a diagram showing the order of spinning. 

To the right of Fig. 14 may be seen the seating for | 
the stiffening girder, and tie bars anchoring this down 
to the pier, while to the left, in Fig. 13, may be seen 
indicated the position of the roadway expansion 
joint. At the foot of Figs, 13, 14 and 16 will be 
noticed the beginning of the reinforced-concrete 
fender, 20 ft. wide, surrounding the pier and intended 
to act as a collision buffer. 

The whole anchorage is 504 ft. high from bedrock 
to its highest point. The caisson was built up of 
565 cylinders 15 ft. in diameter, the bottom 34 ft. 
being filled with concrete, except in the case of the 
corner groups of three, which are filled to the top, 
26 ft. above water level. The walls above water are 
14 ft. thick and the structure contains 165,000 cub. | 
yards of concrete. 

The principal opportunity for artistic treatment 
of a suspension bridge lies in the towers. In this 
case such treatment was restricted to displaying 
the function of the tower its outlines, without 
embellishments of any For the first time 
for a major structure battered towers were em- 
ployed both to secure greater transverse stability 
and also to furnish adequate lateral clearance at 
roadway level. The towers were designed as fixed 
cantilevers, and are permitted, and expected, to 
deflect along the inal axis of the bridge, 
under the influence of live load and temperature. 
The maximum overall deflection anticipated under 
the most adverse conditions of live load, on one 
tower amounts to 6} ft. The tower legs are of 
cellular construction as shown by the inset diagrams 
accompanying Figs. 38 and 39, tied together by 
diagonal erges An open central well, 7 ft. 
by 8 ff, was provide in each leg and made it 
possible to employ an altogether novel means of 
erection, which will be described later. 

The West Bay Crossing is on a vertical curve, 
with @ centre ordinate of 48 ft. between towers 
Nos. W-2 and No. W-6 (as shown in Fig. 3, Plate 
\ X ILL, ante). This results in towers Nos. W-3 and 
W-5 being 44 ft. higher than the others. On account 
of the long backstay at the San Francisco end, tower 












— 488. 1"ie--—---- 








THE SAN FRANCISCO-OAKLAND BAY BRIDGE. 






































2.98 ~--------»} 








with Low Towers 2 &G - 286.274 ~ ~~ _- 
abi ile 




















“pana-+-- 1G ------~-- 

















SS 








No. W-2 is subject to greater deflections at its top 
than are the others and accordingly somewhat 
greater sections were required. Apart from this 
difference, all towers are alike above the roadway. 
‘Towers Nos, W-3 and W-5 (shown in Figs. 38 and 39) 
are duplicates throughout and towers Nos. W-2 and 
W-6 are alike except for the reinforcing material 
at tower No. W-2. 

In the designing work the following sequence was 
adopted :—{1) The vertical reactions from towers 
and suspended structure were first calculated and the | 
longitudinal deflections*of the tower saddles deter- | 
mined. (2) Sectional areas of the tower at 
different heights were next assumed. (3) The} 
horizontal force at the top of the tower which, in| 
combination with the other applied loads, would 
deflect the tower top an amount equal to the 
horizontal cable movement, were then calculated, 
this being followed by (4) the calculation of the 
stresses in tower column, revisions being made in 
seotion where necessary. Steps (3) and (4) were | 
repeated as many times as was necessary to arrive | 
at a final design. On account of the large deflections 
involved, comparatively slender columns were used, 
the I/r ratio, using the yo of r at mid-height, 
being 70 for towers Nos. W-2 and W-6 and 75 sor’ 
towers Nos. W-3 and W-5. 

As the towers shorten under load the vertical | 
distances between the intersections of the diagonal 
bracing decreases. This resul's in the participation | 
of the bracing in carrying the vertical load. As a 
matter of complete analysis, secondary stresses | 
were computed in all members of the tower and | 
these calculations checked by measurements on a | 
celluloid model. In no case did these secondary 
stresses in any section of the columns exceed 10 per | 
cent. of the primary stress. 

It will be noted from the small diagrams attached 
to Figs. 38 and 39, that the tower leg base is cruci- 
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form, measuring 37 ft. by 24 ft. overall, the widths 
of the limbs being 13 ft. and 12 ft. At El. + 45 the 
overall dimensions are 32 ft. by 19 ft., and the leg 
is made up of 20 cells, 4 ft. by 3 ft. 6 in., and four; ,.....) 
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of 4 ft. by 2 ft.6in. At El. + 271-6, the 
dimensions have been reduced to 20 ft. by 12 ft., 
the number of cells surrounding the large central 
one being now only 12, of which 8 are still of the 
original size, while 4 are only 2 ft. by 3 ft. 6 in. 
At the top the central well is again broken up, and 
there are 12 cells, corresponding in size to the 
innermost 12 at the column foot. 


(To be continued.) 











EFFECTS OF SHORT - CIRCUITS 
IN LARGE INTER - CONNECTED 
THREE-PHASE ELECTRIC SUPPLY 
SYSTEMS. 

By T. F. Watt, D.Sc., D.Eng. 
(Ooneluded from page 467.) 
Short-Otrcuit on a System Supplied from a Number 
of Generators Running in Parallel Across the Same 
*Bus Bars.—Suppose the generators I and II are 


working in parallel and a short-circuit takes place 
on all three phases at some place K, as shown 





in Fig. 8. Let W,, and W,,, respectively, be 


Fig.10. 


™% = 10% 


gq = 15% 


ee. 
\ 


*% = 131% 








6069.6.) 


¥s = 176% 


the normal rated kVA of the two machines and 
let (Fe1)yc. and (Tor) y 6. respectively, be the 
(fractional) leakage reactances of the two machines. 
Then as in (11), page 349, ante, the r.m.s. value of the 
alternating-current components of the initial rush 
of short-circuit current will be respectively, 


Ti 





: Inst = 
(2 a)p.c. 
and the corresponding outputs for the two machines 


will be 
Wisi = 


. m7 . 
— = - » Ye tively. 
(Zo1)y.¢. (ton)p.c. Pern x y 


The total kVA which will be supplied to the short- 
cireuit at K will then be 





Wri = Wisi + Wusi = _Wor Wm 
(®1) po. (tmp ¢ 
that is, Ps 
1 1 
Wasi = Wos le. + wa | oe. . a 
ee te (2), 
where : 
Po Fe SPY Ey 
(er), (ty, (my 
1 Wix I Wux 





: @D,, Wma), ' Cm). Wr @n)pc. 
and, 
Wax = Wu + Wu. 








In this way the system shown in Fig. 8 may be 


reduced to the simple equivalent system shown in 
Fig. 9. It is also to be observed that, if more 
convenient, the system may be reduced to some 
arbitrary total supply kVA such as 100 mVA* as 
in Example 2, below. ' 
Example 1.—Suppose four generators are run- 
ning in parallel on the 6-kV station ‘bus bars J J. 
The voltage is stepped up to 60 kV by two trans- 
formers each rated at 10 kVA and transmission 
takes place over a distance of 100 km. The voltage 
is then stepped down to 6 kV and supplies the 
consumers’ *bus bars § 8 as shown in Fig. 10. 











- “\ “ 
My 176% 











= 265% 


Case 1. A three-phase short-circuit takes place 
on the 6-kV station *bus bars J J as shown in Fig. 10 
at M. The short-circuit output of the generator A 


will be °° — 30,000 kVA. Similarly, the short- 
circuit outputs for stations B, C, and D, will be, 
respectively, 46,000; 67,000; and 25,000 kVA; 
giving a total output of 

West = 168,000 kVA. 
The total short-circuit (fractional) percentage 


leakage reactance for the four generators is then 
(see 21), , 





( —_ (Wxdr_ 22,000 , 
*T) yc. (Weide "168,000 ~ 07132, oF 13-1 per cent 


The r.m.s. value of the first rush of the short-circuit 
per phase which is delivered at K is then 
(I,,),, _ 168,000 x 108 
4/3 x 6,000 
The magnitude of the first peak for the worst 
possible condition of short-circuit will then be 
(see Fig. 7, page 467, ante.) 
(a) ae = ,/2 x 1-8 X 16,200 = 41,600 amperes. 


Case 2.—Suppose it is desired to find what the 
~* One mega-volt- 
also, R. Riidenberg: Au 
Grosskraftwerken. 


= 16,200 amperes per phase. 


mVA) = 1000 kVA. See 
me beim Betrieb von 








total generator kVA output will be when a short- 
circuit appears on the consumers” "bus bars S 8, as 
shown in Fig. 10 at K. This problem may be most 
easily solved by simplifying the system shown in 
Fig. 10 as follows: The four generators may be 
replaced by the single generator of 22,000 kVA, 
having a percentage leakage reactance of 13-1, as 
has been found already in Case 1. The fractional 
percentage leakage reactance of each of the trans- 
mission lines reduced to the total generator output is 
(2'Dy o. a oe 
where (E;)q is the line voltage drop when the total 
full-rated load of 22,000 kVA is being transmitted, 
that is, 





per phase, 


(Ea = Ina, v3 
so that, 
: War 
(2)pc. = eB 10°, 
where x; ohms per phase is the actual reactance of 
each transmission line. This reactance may be 
taken to be, in general, as 0-4 ohm per kilometre 
per phase for a frequency of 50 cyéles and for the 
usual spacing of the lines, so that in this case, 
@, = 0-4 x 100 = 40 ohms per phase. 


The fractional percentage reactance of each trans- 
mission line is therefore, 
22,000 
60,000* 
or 24-5 per cont. per phase. 
The leakage reactance of each of the four trans- 
formers* rated at 10,000 kVA, when reduced to the 
total full load rating of 22,000 kVA is 
22,000 
10,000 
or 17-6 per cent. per phase. 

The equivalent system shown in Fig. 11 is thus 
obtained. This system may be still further simplified 
by noting that the two transmission lines with their 
respective transformers may be replaced by a single 
equivalent reactance (2’;)y - where, 

_ 2X 17-6 + 24-5 
2 
so that finally, the simple series system shown in 
Fig. 12, page 556, is obtained. The total reactance 
in series between the generator and the short-circuit 
in Fig. 12 will be 13-1 + 29-8 = 42-9 per cent., 
so that the kVA which will be delivered by the 
generator when a short-circuit occurs at K will be 


22,000 

(Wsi), a 043. = 51,000 kVA. 

The corresponding r.m.s. value of the first rush of 
the short-circuit current will be 

51,000 

V3 x 6,000 
and hence the magnitude of the first peak under the 
worst possible conditions as shown in Fig. 7 will be, 


(a) max = V2 x 1-8 x 5,000 = 12,800 amperes. 


Short-Circuit on an Inter-Connected System Com- 
prising Several Power Stations.—An example will 
now be given of a method for calculating the 
current due to a short-circuit at a given place in 
such a system. In Fig. 13 is shown, i ti- 
cally, four power stations linked together, the 
percentage reactances of the respective generators 
and transformers being marked on the diagram. 
The four power stations are shown connected by a 
mesh system and it is assumed that a three-phase 
short-circuit takes place at the 6-kV "bus bars of 
one of the generators. The investigation is oon- 
siderably simplified if the mesh link between the 
power stations is transformed into an equivalent 
star system. Thus, by a well-known result, the mesh 
of Fig. 14 is equivalent to the star of Fig. 15 if the 
following relationships hold, viz., 


x 40 x 10% = 0-245, 





(2p ¢, _ 


= 0-08 = 0-176, 





(2 )p.c. 


(eyo. = 29-8 per cent., 


sai | es so C3 
we + ay t+ my * ty, Hay t+ Bs 
% = ©, & 


2, +2, + % 


* It is to be observed thet the roentage — 
reactance of a transformer or tconsuoalea line has 
same value whether referred to the high-tension or the 
lew tension voltage. 
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A further simplification* is obtained by reducing | 
the percentage reactance of the generators, trans- 

formers, and linking conductors to some arbitrary | 
rating of, say, 100 mVA. Thus, for station A in| 
Fig. 13, the percentage reactance of the generator | 
and transformer of rating 200 mVA is 30 per cent. 

















For a short-circuit at K the total output of all the satisfactory method for determining the temperature 
rise of the conductors has been worked out.* 
| Travers’ results show that, whilst the initial value 
= 154 mVA, and | of the short-circuit current is the same for both the 
three-phase and the two-phase short-circuit, the 
steady short-circuit current for a two-phase short- 


= 260mVA. Of this output, | 





: ' 100 
stations will be 5 0-388 


100 
the station D will de ‘liver og 


the stations A, B, and C, together will deliver 
104 mVA. A simple calculation will then show 













































































ion sedman ing 00 4 er : gee : peter 
ween, Mewes Lua | a S10 mVA, toe that the output of the individual stations will be | circuit was 1-5 times the steady short-circuit 
ere ae eee ID Pith | as follows : current for a three-phase short-circuit. It was also 
N60, 30' 1m! 16 per cont. | Station A gives 40-5 mVA: Station B gives | found that after from three to four seconds from the 
200 
From what follows, it will be seen that this c Fig. 13. 
procedure is particularly convenient, as the number ( J \90mVA «8% 20m VA 
of variables is thereby reduced. Whatever the \ / 25,2 15% ad 
actual rating of any particular machine may be, the | be al 
short-circuit current will be the same as if the rating | GkV 
were the chosen arbitrary value of, say, 100 mVA. | aN 
Thus, if W, mVA is the actual rating and a per! ) 
oe Xz = 9% oe e 7 
Fig.?2. 6kV kV 
22,000kVA 
x°S% 
6kV 6kV 
A X= 9% %, = 11% 3 
womVA; VJ 0 >) JS 120mVA 
\ > 4 ig? 15% 
 « %g = 10% xy = 8% “A 
%y * 20% X%g = 16% 
(6069.K.) “ENGINEERING” 
Fig.17 100mVA D 
100m VA 
Xq* 65% 
wom VA : \ i 
c 1w0mVA Fig. 16. =. 965% \ 7 x 18-5 % if / 
865% Ny = 26-5 % " 
0 SX | 0 $ . K s 
its = 26°65 % \ A , 
s + k/ Ss x = 85% 
. 
x= 23% 
aA 8 “ 
X,* 6% | x, = 20% 
" * d| xg =10-6% | 1to0mVA 
womVA ose.) 100mVA 
“ENGINEERING” Goenmep 
cent. is the actual reactance, the percentage; 30-5 mVA: Station C gives 35 mVA: and > D 
reactance when reduced to the rating of 100 mV Al Station D gives 154 mVA. | 100mVA / 
100 The maximum peak value of the current per| , 
ll be - 5 pe pe 
wi % Ww,’ The short-circuit mVA will | phase passing into the short- circuit at K will then | Xz = 65% JS” 
then be —%, which is - equal to ~ » 
x'9  (admen 260 x 10% 
. =V2x1-8x SS = 63 
The station having the smallest rating in Fig. 13, | . x 18x Fx 6.000 ee 
that is station D, is shown connected to the system| [f the 5 per cent. reactance coil shown in series Ss 
through an air-core current-limiting reactance in| with the station D is omitted, a revision of the | 
order to limit the rush of current at short-circuit, | foregoing calculations will show that the total 
the value of this reactance being 5 per cent. In| output from the four machines when a short-circuit | 
Fig. 16, the system is shown with the mesh replaced | occurs at K will be 300 mVA, and the correspond- | 
by its equivalent star. The percentage reactances ing maximum peak value of the current which | 
for this star are here expressed as being reduced to passes to the short-circuit will be (ia) nae = 73,000 | 
_ arbitrary rating of 100 mVA. The reactance z, amperes, and of this amount the Station D will 
of A+ a0 and B+ 60 in parallel is given by deliver 37,500 amperes. 
1 a 
L _— + a that is, 2, = 10-6 per cent.,| Whilst the heating effect of the short- — 
2 ? | current can usually be neglected in so far as the 
” that the system of Fig. 16 now reduces to that | machines themselves are concerned, this is not the | 
shown in Fig. 17. The reactance x, of do + ¢¢)| case as regards the conductors which carry the | 100mVA xg = 9% 


in parallel with C 
l 1 1 . 
. te 368" that is, 
that the system of Fig. 17 
shown in Fig. 18. The reactance x, of fc +4 
parallel with D is given by, 

l l 


= 
a, 


is then given by, 


+} %, = 9-0 per cent., so] 


| 
reduces to that 


cs in| 


now 


+ 


04 that is, Xs 


1 

és’ = 38-5 per cent. 
J. Waltjen 
Also, 


* See also, 


Schaltanlagen fiir Dechiotes- 
A raftwerke : 


ASEA Journal, April, 1927. 
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| Company, the rate of decay of the short-circuit 
| current was measured’ for various values of the 
lreactance in series with the 
| measurements were made for the case of three- 


| circuits. 
































short-circuit current. It is therefore necessary to 
be able to calculate the temperature rise of such 
conductors in any particular case. From an 
series of actual tests of short-circuits | 
by Travers for the Westinghouse 








(oes.~) 





instant of short-circuit the current had died down 
to the steady short-circuit value. 

It is to be observed that, if the switch is arranged 
to operate with the maximum possible speed, say 
within 0-1 second of the instant of short-circuit, 
the rating of the switch must be such as to allow it 


carried out 


armature. These 


phase short-circuits as well as for two-phase short- 


By means of the results so obtained, a © See J. w ainen, a, cit,; R. Riide aber, eo. ott. 
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to deal with the full initial rush of short-circuit 
current. In this case, however, the heating effect 
of the short-circuit current in the conductors will be 
a minimum. If, on the other hand, the action of the 
circuit-breaker is delayed until the current has 
died. down to its steady short-circuit value, the 
rating of the circuit-breaker can be correspondingly 
reduced, and consequently the expense and size. 
In this case, however, the section of the conductor 
must be such as to ensure that the correspondingly 
increased heating effect will not raise the tempera- 
ture to a dangerously high value. For copper 
cables, a temperature rise of 150 deg. C. is considered 
to be a safe limit, whilst for bare copper conductors, 
a temperature of about 300 deg. C. may be allowed. 








THE IRON AND STEEL INSTITUTE. 
(Continued from page 542.) 


CONTINUING our account of the recent annual 
general meeting of the Iron and Steel Institute in 
London, we have now to deal with the proceedings 
of Wednesday afternoon, May 4. It will be re- 
called that the first two days of the meeting, 
May 4 and 5, were devoted to a Symposium on 
Steelmaking. 


Fue tn Open-HeartaH Furnace PRACTICE. 


When presenting his introductory survey to 
the discussion on fuel, Mr. J. A. Davies, the 
reporter of this section of the Symposium, said 
that a great deal of work had been done during the 
last few years and fuel consumption in steel plants 
had gone steadily down until, as shown in the 
papers presented, there were in operation large 
tilting furnaces with consumptions of 3 cwt. and 
small furnaces with consumptions as low as 4-25 
cwt. per ton of steel. Gas-producer technique had 
improved enormously, while there had been a 
gradual increase in the number of furnaces in which 
coke-oven gas was added to producer gas. We 
hope to reprint Mr. Davies’ contribution to the 
proceedings in a forthcoming issue. 

The discussion was opened by Mr. J. E. Doyle, 
who said that Mr. Davies had stated that the 
measurement of producer gas was rendered difficult 
owing to tar settling round the orifice plate. In 
his works they had been able to measure producer 
gas satisfactorily and had prevented tar from being 
deposited in the orifice (in their case a brick orifice 
was used), by steam and by bubbles of air. Mr. 
Davies had said that we, in this country, were 
operating furnaces which were efficiently insulated 
from the uptakes to the waste-heat boiler. The 
question arose whether the whole furnace could not 
be insulated in the same manner. The next 
speaker, Mr. H.C. Armstrong, said that fuel economy 
in the papers contained in the Symposium did not 
show much advance in recent years per se. Furnace 
designers would do well to look on the processes in- 
volved as heat-transference processes. In the papers 
from the North-East Coast district, he noted that in 
one works, using gas containing 6-73 per cent. of CO,, 
the fuel consumption, expressed as coal, was 3-34 
ewt. per ton of steel. In another works the CO, 
content was 5-8 per cent. and the fuel consumption 
was 3-29 cwt., while, in a third, the figures were 
4-7 per cent. CO, and 4-02 cwt. per ton. He did 
not suggest that these figures went together, but 
they showed how difficult it was to establish a 
relation between gas and fuel. The question of 
hydrogen in producer gas had received some atten- 
tion in the papers. He had followed numerous 
discussions on this subject and had finally come to 
the conclusion that hydrogen by itself did not 
matter; it was the high moisture which accom- 
panied it which was advantageous. 

Mr. E. C. Evans said that Mr. Davies had stated 
that the briquetting of coals, using tar as bonding 
material, gave a product which disintegrated in the 
gas producer, with the result that considerable 
fines were carried over after the tar had burned off. 
If, however, stated Mr. Evans, a coking coal were 
briquetted, it remained quite stable inside the 
producer, and gave satisfactory results. The next 
speaker, Mr. J. B. R. Brooke, said that Mr. Davies 
had referred to the fact that, at Normanby Park, 
the temperature of the blast-furnace gas was kept 





below 18 deg. C. before entering the gas valve, and 
had asked how this was conducted. This was 
accomplished by means of cooling towers and there 
was little difficulty in keeping the temperature of 
the gas down to the required level. Reference had 
also been made to the presence of hydrogen in the 
fuel gas in open-hearth furnaces, and it might be 
pointed out that the hydrogen contained in Mr. 
Davies’ coke-oven gas (60 per cent.) was higher than 
was the case at Normanby Park, where the average 
content was 16 per cent. 

Mr. W. Geary, speaking of foaming in the open- 
hearth furnace, said that all were agreed, in general 
terms, that the composition, specific gravity, and 
other characteristics of the gas, and the temperature, 
composition and viscosity of the. slag were all 
operating factors. Mr. Davies had implied, however, 
that low FeO in the slag was another contributory 
factor, and, in this, he could not agree. Mr. R. 
Percival Smith, who spoke next, thought that steel 
metallurgists owed a great deal to Sir William 
Larke and to the officers of the Technical Depart- 
ment of the British Iron and Steel Federation for 
their efforts in promoting a much freer exchange of 
views than had ever been previously possible. 
Moreover, the action of the Institute in calling a 
meeting to discuss steelworks’ problems had been 
welcomed by all present. Mr. Davies had referred 
to the isolation of producers, namely, the indepen- 
dent supply of producer gas to each furnace. This 
was general practice in the United States, where the 
products were under the direct control of the first 
hand on the open-hearth furnace. Reference had 
also been made to the insulation of open-hearth 
furnace roofs, and it might be pointed out that 
German metallurgists, who were very thorough in 
matters such as these, did not insulate their roofs. 
The next speaker, Mr. A. Jackson, said that, at 
his works, the conclusion had been arrived at that 
in order to derive the greatest advantages from 
insulation, it was necessary to redesign the ports of 
the furnace. 

Mr. A. F. Webber said that some emphasis had 
been laid on the moisture content in gas and the 
question was, what was the moisture content of 
blast-furnace gas ? It was clear that what was 
actually measured was the amount of moisture in 
the gas drawn off via a sampling tube. What was 
not known was whether this value truly represented 
the moisture content of the main gas stream. If 
the gas contained actual drops of water, these, in 
some cases, might be repelled from the sampling 
tube instead of entering it, and, in other cases, 
a larger number of drops than would be repre- 
sentative of the gas would enter the sampling tube. 
Consequently, if moisture were important, the 
question of sampling the gas must be investigated 
and a solution found. The last speaker in the 
discussion, Dr. T. P. Colclough, said that as a result 
of work carried out some 15 years ago, a solution to 
this particular difficulty had been found. 


Opren-HeartuH FuRNACE DESIGN AND CONTROL. 


The next subject discussed was “ Furnace Design 
and Control,” and in introducing it the reporter, 
Dr. R. J. Sarjant, said that in most cases the data 
contained in the contributions to the Symposium 
related to modifications in the design of the so-called 
conventional type of furnace, but a number of 
special types had been described, notably Talbot 
furnaces with auxiliary chambers, Venturi furnaces, 
Hoesch furnaces utilising cold coke-oven gas, and 
furnaces employing Terni ports, as well as the latest 
designs of the leading British builders. The informa- 
tion contained in the papers was of so complete and 
wide a nature that a considerable contribution to 
our knowledge of the design and control of open- 
hearth furnaces had been made. We intend to 
publish Dr. Sarjant’s summary in a forthcoming 
issue. 

Major M. Koopman said that Dr. Sarjant had 
raised the question of why automatic control 
was not applied generally. From observations 
made in this and other European steel-producing 
countries, automatic control, such as automatic 
reversing equipment, based on a temperature 
difference or on a time cycle, might be too automatic, 
and not comply, or deal, with certain conditions of 
the moment. In nearly all the melting shops in 





Great Britain multi-point recording pyrometers 
had been installed, and these, through the guidance 
of their indications and the remarkable experience, 
skill and intelligence of the furnacemen, gave, 
perhaps, a more accurate guide of operations than 
constant automatic control might render. The 
automatic reversing control, based on a temperature 
difference, was still a very expensive and delicate 
equipment and could be easily replaced, as had 
been described in some of the contributions, by the 
temperature-difference indicator combined with 
either an audible or a luminous signal. In the last 
five or six years a great deal of progress had been 
made by instrument makers and this was due to 
the very close co-operation which existed between 
them and technical officers of the iron and steel 
industry. The different equipments which were 
to-day available for maintaining a constant ratio 
of blast-furnace and coke-oven gas, or a ratio of 
gas and air, were of such reliable construction that 
they certainly helped in the more efficient utilisation 
of fuel in open-hearth practice. It was his opinion 
that, as already stated, the value of the human 
element must be taken into consideration and the 
remarkable experience and tradition of the furnace- 
men should not be impaired by the excessive instal- 
lation of automatic devices, which were not always 
able to deal with unforeseen circumstances as could 
operators. 

Mr. A. Jackson also referred to the question of 
automatic control. He stated that it had been his 
experience that a crude form of automatic control 
had given rise to a decrease in fuel consumption, an 
increase in output and an. increase in the life of 
the furnace. The next speaker, Mr. T. G. Grey- 
Davies, said that while references had been made 
to the subject of insulation, the insulation of furnace 
bottoms had not been considered. In this connec- 
tion it did seem rather strange that there should be 
such differences in the nature of the materials used, 
and in the prices paid, for the building of furnace 
bottoms. The whole question would repay detailed 
study. The straight-through type of regenerator 
was much easier to clean than the staggered type. 
The former type was speedily cleaned by means of 
brushes. Mr. R. W. Evans, who spoke next, 
thought that a high gas velocity was of paramount 
importance in the open-hearth furnace, as it brought 
about the “hitting” of the charge and also pro- 
moted very high intermingling in the mixture of 
gas and air. 

The last speaker, Dr. J. M. Ferguson, stated that 
curves on furnace performance given in the paper 
by Dr. Sarjant and Mr. E. J. Barnes demonstrated 
the essential differences between modern ‘‘ keen ” fur- 
naces and the older slow-working types, namely, free 
draughting conditions made possible by ample down- 
takes, flues and valve areas, together with adequate 
regenerative capacity. Another important point 
made by these authors was that economy in refrac- 
tories was most likely to be obtained from designs 
which reduced the mass of brickwork in the blocks 
and yet adequately controlled the gas flow. Most 
of the older furnaces used far too many bricks in 
the blocks, With regard to chequer temperatures, 
he had found the optimum air-chequer temperature 
to be about 1,250 deg. C., with the gas-chequer 
temperature about 200 deg. C. lower. The normal 
temperature difference depended upon the mass 
of the chequerwork, but, in fast-working furnaces, 
it was about 70 deg. C., at the end of each 20-minute 
reversal. 


Castine-Prr Practice in OpEN-HEARTH MELTING 
SHops. 


The last subject considered on the afternoon of 
Wednesday, May 4, was “ Casting-Pit Practice,” 
and the reporter, Mr. N. H. Bacon, gave a survey 
of the question as dealt with in the 28 open-hearth 
melting shops described in the Symposium. He 
said that it was probably fair to state that the casting - 
pit section of the open-hearth plant had not received 
the attention its importance warranted and that 
while excellent progress had been made throughout 
the industry, in the past 20 years, in improving 
furnace design, in developing new refractories, and 
in the application of more exact methods of control, 
casting-pit practice, on the whole, was still where 
it was 20 years ago. He then dealt successively 
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with problems connected with tapping, slag disposal, | 
ladles, methods of teeming, the preparation of | 
moulds, the temperature of moulds before teeming, 
mould life, and feeder heads. We hope to reprint 
Mr. Bacon's contribution to the proceedings in a | 
forthcoming issue. Owing to the advanced hour, | 


no verbal discussion was possible, but written | 
contributions were invited and the meeting was 
adjourned until 10 a.m. on the following day, | 
May 5. 


Basic Open-HeartaH STEELMAKING. 

When the members reassembled on the morning 
of Thursday, May 5, Lord Dudley again occupied 
the Chair. Three introductory summaries, all 
dealing with basic open-hearth steel practice, were 
submitted, in turn, by the reporters appointed 
and were subsequently discussed jointly. The first 
contribution, which dealt with “‘ Hot-Metal Practice 
in Fixed Furnaces,” was presented by Mr. W. 
Geary. He stated that it had proved to be no easy 
task to find common ground on which to base an 
outline survey of the information contained in the 
papers submitted for the Symposium, as much 
variation in furnaces, equipment, burdens and 
products had been found. Mr. Geary described the 
methods of burdening, charging and working the 
furnaces at the various shops involved and then 
passed on to a review of the casting practices 
employed. The second survey dealt with “ Cold- 
Metal Practice in Fixed Furnaces” and was by | 
Mr. J. Gibson, who stated that the plants mentioned 
in the three papers concerned with cold-metal 
practice produced approximately 1-75 million tons 
of ingots out of a total of 9-75 million tons, which 
was the production of basic steel during 1937. 
The plants described were at Barrow, Stockton-on- 
Tees, and in Scotland, and it was unfortunate that 
there were no papers from at least two other districts, 
namely, Sheffield and South Wales, where the pro- 
duction capacity in cold-metal fixed furnaces 
would approximate to at least another 1 million 
tons per annum. The papers, in the ‘main, were 
similar in their form of presentation and in most 
respects the problems were the same. Altogether, 
the data submitted showed that we, in Great 
Britain, were not lagging behind in steelmaking and 
that the performance of our cold-metal plants could 
compare favourably with similar practice elsewhere. 

The third survey was submitted by Mr. A. Robin- 
son, and was concerned with “ Tilting-Furnace 
Practice.” He stated that, in all, particulars had 
been presented of 28 tilting furnaces, ranging 
from the first one built in this country, which was 
still in service, to the latest unit. The Talbot 
process, as originally worked, tapped 25 per cent. 
of the finished charge, leaving 75 per cent. of finished 
steel as a diluent for the next charge of pig iron. 
The practice was to work a charge consisting almost 
entirely of blast-furnace iron. The present-day 
practice was usually based upon a large proportion 
of partly-refined mixer iron with varying amounts 
of steel scrap, and the tapping of the steel charge 
when ready, only a small amount of molten steel 
and the finished slag being left in the furnace. 
The proportions of scrap in the charge could be 
varied within wide limits and the process could 
take advantage of the market prices in this respect. 
We intend to reprint each of the above three 
surveys in forthcoming issues of ENGINEERING. 

The discussion was opened by Mr. Benjamin 
Talbot, who stated that he had been concerned with 
steel furnaces for upwards of 50 years. The papers 
before the meeting were particularly valuable, 
because they described the process as now carried 
out in this country generally. They were not con- 
cerned with the early history of the basic open- 
hearth process. It would have been interesting, 
however, to have before the meeting the drawings 
of the early furnaces, which would show the progress 
realised in the last 70 years. Present-day furnaces 
were mechanically charged, whereas a generation, 
or perhaps rather more than a generation ago, all 
furnaces were charged by hand. It appeared 
obvious that cold-metal practice was only employed 
when liquid blast-furnace metal was not available. 
The loss of time entailed in the charging of bulky 
scrap had been referred to. This was indeed serious 
and, no doubt, the use of compressing plant which 
could deal not only with pieces of sheet, but with 








hot metal. 
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such material as scrap from old motor cars would 
be preferable to present-day methods. When he 
had originated his continuous process he had found 
it not feasible to use a fixed furnace and the Camp- 
bell cylindrical furnace had not proved very satis- 
factory. He had therefore set to work and designed 
a furnace specially suited to the process. From this 
75-ton furnace, the industry had p to 
300-ton furnaces such as had been installed at 
Cardiff and at Appleby. In his opinion the maxi- 
mum size of furnaces had not yet been reached ; 
there was no reason why furnaces of 400 tons, or of 
even greater capacity, should not be built and he 
hoped he would live to see this development realised. 

Mr. J. B. R. Brooke stated that Mr. Geary had 
raised an interesting point as to the reason for the 
difference in the amount of scrap charged in shops 
built for hot-metal practice. Leaving economic 
considerations out of account, he would suggest 
that from a metallurgical point of view the reason 
for the high proportion of scrap used in some shops 
was to reduce the metallurgical burden on the 
urnace, and particularly to dilute the phosphorus. 
In his view the amount of scrap charged in hot- 
metal furnaces should be as low as was economically 
possible because the principal advantage of the 
hot-metal process could be absolute uniformity. 
He said “ could be ” because at present insufficient 
attention was paid to the standardisation of the 
materials charged into the furnace. The charging 
of a “ pan of ore” was referred to as though this 
were a standard product, whereas, in fact, it might 
be lumpy or fine or a mixture of both. Further, 
its weight was only approximate and he believed 
that the reason for the formation of thick and thin 
slags alternatively, during the working of a charge, 
was due to this lack of standardisation in the 
materials charged. Mr. Geary had asked whether 
the meeting considered that a furnace should be 
as “keen” as possible whether it worked cold or 
To this he answered that a keen 
working furnace was vital for working cold charges, 
but that, in working hot metal, the refining period, 


which was an important part of the time taken 
up in such a process, could not be very effectively 
reduced by working with a keen furnace. The 
importance of transmitting heat through a thick 
slag involved the necessity that such heat should 


be transmitted by radiation rather than by con- 
vection. On the other hand, convection was, no 
doubt, a suitable medium for transmitting heat 
direct to cold scrap, and he agreed that, for this 
reason alone, the type of gas employed had a con- 
siderable bearing on the subject. 

Mr. R. Percival Smith said that at the Temple- 
borough melting shop of Messrs. Steel, Peech and 
Tozer, the thermal control methods adopted were 
very simple. Few instruments, beyond pyro- 
meters, had been installed, and they employed no 
automatic control whatever. They relied on a 
proper partnership between the furnaceman, the 
manager of the shop, and the fuel department. 
Slag control was merely a matter of individual 
discipline to which the furnaceman submitted 
voluntarily. 

Mr. K. R. Binks said that it had been stated that 
dolomite furnace bottoms had, in some cases, lasted 
for from thirteen years to sixteen years. His own 
experience had been that five years was about the 
maximum time a dolomite bottom, which had just 
been rammed up in the first place, could be expected 
to la&t economically. 

Mr. J. H. Whiteley said that Mr. Gibson, when 
referring to cold-metal basic practice, had quoted 
the German epigram: “No phosphorus, no 
thought.” At his works, steel was made from 
hematite iron containing no phosphorus, but he 
could assure Mr. Gibson that if they wanted to 
produce good finished material they had to utilise 
a good deal of thought. All things considered, it 
was easier to make steel from basic iron than from 
non-phosphoric material. Mr. F. W. Harbord, 
who spoke next, asked for further information 
regarding the relative advantages of fixed, as com- 
pared with tilting, furnaces using hot metal. In 
the papers before the meeting opinions appeared to 
be divided. Fixed furnaces had been installed in 
works where tilting furnaces were working, and 


vice-versa. The labour force required by each type | 





of furnace had not been mentioned in any of the 
papers. While they might not be making identical 
products, the furnaces were working under similar 
conditions, and, over a long campaign, data might 
be furnished which would enable the advantages and 
characteristics of each type of furnace to be 
correlated. Some years ago he had seen a furnace 
equipped with McCune ports in operation at a works 
in Canada, and these appeared to give satisfaction. 
According to recent data, the average fuel consump- 
tion of a furnace, fitted with these ports, was only 
2,900,000 B.Th.U. per ton of steel. If this figure 
were expressed as coal of a calorific value of 
12,000 B.Th.U. per lb., it came to some 240 Ib., or 
if the calorific value were taken as 13,000 B.Th.U.. 
to 220 lb. per ton of ingots, a very low figure. In 
answer to this last query of Mr. Harbord’s, Mr. 
K. R. Binks stated that McCune ports had been 
tried at the works in which he was engaged, but 
had afterwards been abandoned, as they had shown 
no definite advance on the usual practice. 

Mr. J. T. Wright said that the nature of the 
charge must be taken into account when quoting 
fuel consumption. To take a concrete case, a 50-ton 
fixed furnace working the cold-pig and scrap process, 
might have a charge comprising 30 per cent. of pig 
and 70 per cent. of scrap. This might give 600 tons 
of ingots and a slag yield of 20 per cent. ; hence the 
total volume dealt with was 720 tons per week. If 
the nature of the charge were altered and a low 
phosphorus pig-iron employed, the slag volume 
might be reduced to 5 per cent. The yield of steel 
ingots might be 800 tons, and of slag, 40 tons. In 
each case the coal consumption at the producers 
was similar, but whereas in the first instance it 
might work out at 600 lb. per ton, in the second, 
with low phosphorus pig-iron, it might be 510 Ib. 
Hence, when quoting consumption figures, the 
nature of the charge must be taken into account. 
The next speaker, Mr. A. Robinson, stated that the 
staff working a tilting steel furnace had to be 
specially trained for the work. A man who had 
spent most of his life in fixed-furnace practice was 
of little use when put on to a tilting furnace. 

Mr. J. A. Davies, who closed the discussion, said 
that one advantage of the tilting over the fixed 
furnace was the wage cost. Taking a throughput 
of 10,000 tons a week, the direct wages paid to the 
melting squads on tilting furnaces worked out at 
7d. per ton, as compared with Is. 2d. in the case 
of fixed furnaces. The tilting furnace possessed 
definite advantages as regards refractory costs, and 
the yield was from 1 per cent. to 2 per cent. 
better than in the case of a fixed furnace, as 
there was no launder or trap-door scrap. A tilting 
furnace would produce plain carbon steels up to 
0-80 per cent. of better quality than a fixed 
furnace, but for special alloy steels or steels 
required to a close specification, the fixed furnace 
was definitely more suitable. In the tilting furnace 
the steel maker had all the advantages of the 
old Hoesch process, in one furnace, without 
having to tap. All he had to do was to remove his 
slag. The McCune port had been mentioned. In 
this connection, fuel consumption expressed as cwt. 
per ton could be most misleading, while fuel con- 
sumption expressed as B.Th.U. could be equally 
misleading. In open-hearth practice, “ one B.Th.U. 
was not as godd as another B.Th.U.,” and by this 
was meant that a B.Th.U. from carbon was worth 
while, but excess B.Th.U.s from hydrogen “ did 
not mean a thing.” 


Acip STEELMAKING. 


The last subject discussed on the morning of 
Thursday, May 5, was “ Acid Steelmaking.” It 
was introduced by Mr. T. M. Service, who, in 
presenting his survey on the subject, stated that 
neither Lincolnshire nor South Wales had made any 
contribution to the Symposium on acid steel-melting 
practice, while Lancashire’s contribution was limited 
to three paragraphs. Descriptions of the process, 
as carried out on the North-East Coast and in the 
Sheffield and Glasgow districts had been furnished. 
Generally, steelmakers were agreed that the main 
controlling factors involved were temperature and 
the type of slag. We intend to reproduce Mr. 
Service’s contribution to the proceedings in 4 
forthcoming issue. 
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Dr. W. H. Hatfield, F.R.S., who opened the 
discussion, stated that, in common with all oon- 
cerned with open-hearth practice, he had felt that 
fundamental questions required elucidation. In 
the first place, oxygen was a dominating factor, 
yet it could not be quantitatively determined, and, 
secondly, the temperature of the metal in the 
furnace could not be satisfactorily ascertained. 
Recently, however, Dr. Swinden, Dr. Deseh and 

Professor Andrew had successfully dealt with the 
oxygen question, while, as the result of the work 
carried out by Dr. Schofield for the Liquid-Steel 
Temperature Sub-Committee of the Heterogeniety 
Committee, the temperature of the ie i 
could be determined. While the 
hearth steel making could now Si tuaiied oo. as an 
art, hie hoped that in a few years’ time it would be 
possitile to call it @ science. A distinct phase of 
steel metallurgy in Sheffield was the manufacture 
of very large ingots, and in the paper by Messrs. E. 
Dawtry, C. W. Wright and himself, a description of 
the casting of a 180-ton ingot had been given. 
Ingots still larger than this had been made in 
Sheffield, and, to cast them, the performance of 
two or three open-hearth furnaces had to be 
synchronised. Dr. Hatfield then exhibited a film, 
in natural colour, which showed the preliminary 
work and the casting of a large ingot from three 
furnaces. Incidentally, the pyrometer developed 
by Dr. Schofield was shown in operation, and Dr. 
Hatfield pointed out how the application of colour 
photography enabled a study of the reactions within 
the furnace to be made. 

Mr. J. T. Brookes said that, in his opinion, it was 
now possible to produce some classes of steel by the 
acid steelmaking process equal in quality to 
electric-furnace steel. In the melting shop where 
he was engaged a process had been developed over 
a number of years. After experiencing trouble in 
meeting the test requirements for high-grade steels, 
the first step taken to improve the quality was to 
avoid late feeds of oxide to the furnace, and no 
feed was made within two hours of tapping. This 
certainly led to an improvement in quality, but in 
some cases, where very severe tests were specified, 
they were not always successful, so a further im- 
provement in the technique was necessary. It was 
suggested that by working a mixture containing 
manganese as well as silicon and not relying mainly 
on the silicon, an improvement in quality might 
result. Many charges had been worked in this 
way with varying degrees of success, and it had 
finally been found that the best results were ob- 
tained by working to a definite ratio of 1 per cent. 
silicon to 1-5 per cent. manganese in the mixture. 

Mr. J. H. Whiteley said that he had given the 
papers submitted by authorities in the Sheffield 
district special study. The paper by Messrs. 
Dawtry, Hatfield and Wright seemed largely to 
draw attention to the unknown factors in steel- 
making. These authors also stated that rusty 
scrap should be avoided, as it produced bad steel, 
and that a steel bath could “ boil” for an hour 
without there being any reduction of carbon 
content. He found considerable difficulty in 
accepting both these statements. In a direct reply 
to Mr. Whiteley’s comments, Dr. Hatfield said that 
he had already stated that, in the present state of 
our knowledge, the open-hearth process constituted 
an art rather than a science. Data on many 
points simply did not exist, and groups of members 
on the research committees of the Iron and Steel 
Institute were plodding on patiently in an endeavour 
to supply the wanting information. He repeated that 
he had seen, in an acid open-hearth furnace, a 
definite “‘ boil’? continue for an-hour and even 
longer without the carbon content moving. He 
would like corroborative evidence of this from 
other members of the Institute. 

Mr. M. Tigerschidld said that a great deal of steel 
was made in the open-hearth furnace in Sweden, but 
the acid practice differed considerably from that in 
Great Britain. In this country larger furnaces were 
employed, whereas, in Sweden, the furnaces ranged 
from 12 tons to 20 tons in capacity. Moreover, 
Swedish steelmakers used much more pig-iron in 
their charges, from 60 per cent. to 70 per cent. being 
common, against the 50 per cent. employed in Great 
Britain. This high percentage of pig-iron was 





used because they only employed their own scrap 
from the rolling mills ; ‘scrap from outside’ sources; 
and of unknown composition, was never utilised. 
Limestone was very seldom added to Swedish 
furnaces. He agreed with Dr. Hatfield that sveel- 
making was an art and thought that it would 
be many years before the art would become a 
science. 

Dr. ‘'T. Swinden, who closed the discussion; said 
that Dr. Hatfield had drawn attention’ to deter- 
minations of oxygen and of temperature. While 
there was good reason for gratification at the pro- 
gress made, he (Dr. Swinden) would like to empha- 
sise that it was the total oxygen which could now 
be obtained with great accuracy, namely, the sum 
of the oxygen present as dissolved FeO and MnO, 
the oxygen due to the furnace slag and that arising 
from the refractories. What they were anxious 
to do was to establish a method for oxygen which 
would represent the active FeO and MnO and it 
would be a great advantage to be able to determine 
oxygen during the conduct of a melt. 

At this stage the President adjourned the meeting 
until 2.30 that afternoon. 

(T'o be continued.) 








THE LATE MR. STANLEY 
BROTHERHOOD. 


WE regret to have to record the death of Mr. Stanley 
Brotherhood, which occurred suddenly in London on 
May 8. Mr. Brotherhood, who was chairman of 
Messrs. Peter Brotherhood, Limited, Peterborough, 
was born on January 10, 1876, and was the third and 
youngest son of the late Mr. Peter Brotherhood, who 
founded the firm which bears his name in 1876. Peter 
Brotherhood was the son of Rowland Brotherhood, 
who, it may be recalled, was associated with Isambard 
K. Brunel on the construction of the Great Western 
Railway. Mr. Stanley Brotherhood received his educa- 
tion, from 1889 to 1894, at Charterhouse School, 
Godalming, and from 1894 to 1896 attended courses 
in the engineering laboratory and drawing office of 
University College, Gower-street, London. He served 
his time as an apprentice, first in the locomotive works 
at Crewe, then in the engineering works of Messrs. 
Laird Brothers at Birkenhead, and finally in his father’s 
works in London, which were then situated on Thames 
Side, on part of the site now occupied by the London 
County Hall. On the early death of his eldest brother 
he succeeded the latter as general manager in 1899, 
and on the death of his father in October, 1902, 
succeeded to the sole ownership and management of 
the business. On the formation of a private company 
in 1907, Mr. Brotherhood became governing director, 
and was subsequently elected chairman, which position 
he continued to occupy when the business was con- 
verted into a public company in 1937. He was elected 
an associate member of the Institution of Mechanical 
Engineers in 1901, and was transferred to the rank 
of member in 1905. 


EE 


THE LATE MR. H. LINDLEY. 


Ir is with regret that we record the death of 
Mr, Herbert Lindley, which took place at his home at 
Meregarth, Windermere, Westmorland, on May 2. 
Mr. Lindley, who was a founder, and for long a partner, 
of the firm of Messrs. Browett, Lindley and Company, 
and was afterwards general manager of Messrs. Kendall 
and Gent, Limited, Manchester, was the son of Dr, John 
Lindley, of Derby, and was born on December 18, 
1854. After attending private schools in Derby and 
at Woolston, near Rugby, he attended Trent College, 
Nottingham, for three years, and subsequently spent 
the years 1872-73 at Oxford University. In 1874 he 
entered upon a pupilage of some two and a half years 
in the works of Messrs. Sir J. Whitworth and Company, 
Limited, Manchester, and afterwards, from 1876-79, 
served, ag under-manager, In 1879 he joined Mr. 
Thomas Browett, and the two partners acquired the 
business of Messrs, Deakin, Parker and Company, 
engine builders, St. Simon-street, Salford. The title of 
the firm was altered to that of Messrs. Browett, Lindley 
and Company in 1884, and soon afterwards the partners 
removed to new works at Patricroft. Mr. Lindley 
severed his connection with the firm in 1900, and took 
up the position of general manager to Messrs. Galloways, 
Limited, Knott Mill Works, Manchester. In May, 
1901, however, he left Messrs. Galloways to become 
general manager to Mesers. Kendall and Gent, Limited, 
tool makers, Manchester, and continued to ocoupy this 
a ion for just over ten years, retiring in 1912. 

Lindley was elected a member of the Institution 
of Mechanical Engineers in 1903, and of the Iron and 
Steel Institute in 1902. He was also for some years a 














member of the Manchester Association of Engineers, 
and, we understand, of the Institution of Electrical 


Engineers. 








THE LATE MR. HENRY BRIER. 


Tux death of Mr. Henry Brier, which! took place, 
after a brief illness, om May 7, is also noted with regret- 
Mr. Brier, who had been a director of Messrs. Seagers, 
Limited, _ refrigerating and general i and 
founders, Dartford, Kent, since.1907, was a son of 
Mr. John Brier, and was born in 1857. After receiving 
his education at a private schgol, he attended the 
Mechanics’ Institute, Nottingham, for instruction in 
engineering. Subsequentl ye he’ became a pupil of 
Messrs. Manlove, Alliott, Fryer and Company, Rouen, 
France, and, remaining with them on the conclusion of 
his apprenticeship, was afterwards appointed works 
manager. In 1882, however, Mr. Brier was made chief 
of the steam-traction de ment of the Rouen Tram- 
ways, a position he occu for two years, ——ns 
it in 1884 to became manager of Messrs. Corbran et 
Le Marchant, Petit.Quevilly, Rouen. Upon his 
appointment as engineer-Manager of Messrs. Brin’s 
Oxygen Company, Horseférry-road, Westminster, in 
1886, Mr. Brier returned home, and, two years later, 


|took up the position of engineer and manager of 
| Messrs. Scotch and Irish Oxygen Company, Polmadie, 


Glasgow. in 1896 he became a partner in the firm of 
Messrs. J. H. Carruthers and Company, Glasgow, but 
relinquished this position. in 1898 on his appointment 
as chief engineer to Messrs. J. and ©. Hall, Limited, 
Dartford. After occupying this position for nine F om 
Mr. Brier became a partner in the firm of 
Seagers, Limited, a company established in 1875 and 
incorporated in 1907. Until his retirement, some years 
ago, he was managing director of the company. His 
son, Mr. J. H. Brier; who has been associated with him 
for some sixteen years, has’'taken his place on the board 
of Messrs. Seagers. Mr. Brier was elected a member 
of the Institution of Mechanical Hngineers in 1887, 
and was ‘also for many. years a companion of the 
Institute of Marine Engineers. He was for long a 
member of The Cold Storage and Ice Association, now 
known as the British Association of Refrigeration, 
and was serving as vice-president at the time of his 
death. 








THE WELLPOINT PUMPING SYSTEM 
FOR EXCAVATION DRAINAGE. 


Water, of such great importance to the mechanical 
engineer as a source of power,’ has been described as 
the chief enemy of the civil engineer. Though perhaps 
too sweeping a generalisation, this saying contains a 
good deal of truth when it is applied to works where 
excavation is necessary, as underground water, in such 
instances, renders them costly and. troublesome to 
complete, A common practice hitherto has been to 
open up the area concerned and then to pump out the 
water which, in cases where the bottom of the pit or 
trench is below the water-table, may collect in con- 
siderable quantity and may be difficult to keep under 
so as to permit of the laying of a concrete bed, 
foundation, &c: The plan of fencing the area with a 
number of what are virtually wells from which the 
water is drawn off so that the excavation may be 
carried out in the dry has, however, been widely and 
successfully adopted for m years in the United 
States and has now been inteodused 4 in this country by 
Messrs. Millars’ Machinery Company, Limited, Pinners’ 
Hall, London, E.C.2, this firm having secured the rights 
in the British Empire of the “ Wellpoint ’’ pumping 
system developed by Messrs. Complete Machinery and 
Equipment, Inc., Long Island City, New York, U.S.A. 
By the courtes of Messrs. Millars’ Machinery Company, 
we were er last week to inspect an installation 
of the system in draining # trench for a sewer in the 
neighbourhood of the famous Chat Moss, near Man- 
chester, notorious since the days of George Stephenson 
for difficulties due to underground water. 

Before describing this specific case afew general 
comments on the system may be made. In the first 
place, it must be understood that it is not intended to 
be used in situations where permeable rock is met with, 
but in those in which the ground consists of materials 
such as sand, gravel or soil, which are, incidentally, 
troublesome to handle in the presence of water. The 
system is illustrated’ in Figs. 1 and 2 on e 560, 
and in Figs. 3 to 6 on page 566. A striking saeiettion 
of it in the United States is shown in Fig. 3. Here a 
reinforced concrete structure is being laid down in 
ground so waterlogged that three complete walls of 
wellpoints. were found to be necessary in order to 
intercept the water... These walls:.may be made out 
in the und: of the illustration:and consist of 
number of vertical tubes sunk in the:ground and con- 
nected to horizontal. ring-headers which are exhausted 
by # pump so that the water is. withdrawn before 
reaching the exeavation. This installation is, however, 
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section of an excavation protected by a single ring- 
wall. The header is seen resting on the ground, and, 
coupled to it, the wellpoints are sunk to some 
depth below that of the bottom of the completed 
exeavation. Before work is commenced, and while 
it is proceeding, the water is lowered from the 
original level, shown by ordinary dotted lines, to the 
level indicated by chain-dotted lines, the original level 
and the dnioedl level being connected outside the 
drained area by the water gradients indicated at the 
sides and the space inside the wall of wellpoints being 
effectively protected against water infiltration. 

The appearance of the wellpoint proper may be 
gathered from the detached example in the foreground 
of Fig. 2. The point itself consists of four main parts, 
three of which are tubular and concentric. The inner 


ional as in the majority of instances 
one wall of wellpoints is sufficient to ensure effective 
The principle of the system is more 
clearly shown in Fig. 1, which is a diagrammatic 


the discharge side of the suction pumping plant may be 
used, but for the higher pressures a separate pump is 
necessary. The consumption of water to sink a well- 
point to a depth of 16 ft. in clay is 500 gallons at a 
pressure of 100 Ib. per square inch. The hose is removed 
when the wellpoint has reached the required depth and 
the riser pipe is then coupled to the header which is in 
connection with the suction pump. 

The pumping plant is a portable installation on a 


portable air compressors. The recommended equip- 
ment consists of a 40-h.p. Ford V.8 radiator-cooled 
petrol engine driving the suction pump. This is a 
Fairbanks-Morse single-impeller self-priming centri- 
fugal pump having a capacity of 1,200 gallons per 


pipes of 6-in. bore. As it is possible that air leaks 
inward may occur in some of the numerous joints, 
the suction effect of the pump is increased by a rotary 





vane-type air pump driven from the engine. This is 


tube, of iron, is fluted with eight deep grooves from | fitted to an air-extracting chamber on the suction side 


end to end and is perforated at the bottom with several 
holes. Over this and resting on the projecting ridges 
of the flutes is a tube of 40-mesh bronze gauze, which 
is protected externally by a perforated bronze screen. 
\t the top the fluted tube terminates in a screwed 
coupling for attachment to the riser pipe and at the 
bottom is a nozzle with a conical tip having a serrated 
edge. The nozzle contains a wooden rubber-covered 
ball valve which closes the bottom of the fluted tube, 


| of the centrifugal pump and provided with gauze screens 


to break up the water. A vacuum of 27 in. of mercury 
can be obtained. The rotary pump works in oil, which 
is circulated through a large glass vessel with the 
object of detecting any water of condensation, which 
may be then drawn off. No sand can reach the air- 
extraction pump, and practically none enters the 
centrifugal pump as it is intercepted at the wellpoint 
itself. The discharge from the pump is remarkably 
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four-wheeled chassis of the type commonly used for | 


minute, with a head of 40 ft. and suction and discharge | 


when the wellpoint is in use, by a non-return actin. | clear and in this respect the system differs considerably 
The water is drawn through the gauze screen over | from a plant draining a sump in an excavation, such 
its whole length and, running down the grooves,|a pump having to handle water containing a large 
passes into the fluted tube through the holes at | amount of solid matter and being, therefore, subject to 





the bottom, thence being drawn 
the riser pipe. The wellpoint is 2 in. in ex- 
ternal diameter by 32 in. long, and the riser pipe, 
of iron, is 1j-in. bore by about 20 ft. long. The 
length may be, however, varied to suit the working 
depth, but 20 ft. is a convenient size as it can be 
carried, with the wellpoint attached, by one man. 
The connection to the header is known as the “ swing ” 
and is merely a short length of pipe with unions and 











upwards through | considerable wear. 


The actual installation inspected was at Glazebury 
on the borders of Chat Moss, and the site was on a 
portion of a concrete pipe sewer for the Golborne 
Urban District Council. The work, the contractors for 
which are Messrs. Thomas Coates (1927), Limited, 
Bury, consists of a complete sewage disposal scheme, 
including a total length of 19 miles of pipe line. The 
pipe sewer is laid at a depth which varies from 17 ft. 


hends so ‘arranged as to be virtually equivalent to a|to 22 ft. according to the contour of the ground and 


universal joint, and a cock by which the riser can be| with a fall of 1 in 800. 
The header is of light steel pipe,| nature and is waterlogged. The wellpoint system 


isolated at will. 
6 in. in diameter and is usually in lengths of approxi- 
mately 20 ft. with plain ends, the joints between the 
several lengths and fittings being made by means of 
rubber-lined steel clips. Bosses are welded on at 
intervals of 2 ft. 6 in. for connecting up the swing pipes. 
The constraction of the header gear is clearly indicated 
in Fig. 4, which shows the installation near Manchester 
already referred to. 

In sinking the weilpoints no preliminary boring 
operations are required. The riser pipe and wellpoint 
unit to be sunk is coupled by a flexible hose to a pump 
and is held vertically at the desired point. The pump 
is then started and the jet of water which, displacing 
the ball valve, issues from the nozzle at the base 
of the unit, rapidly exeavates a borehole from 8 in. 
to 12 in. in diameter down which the unit sinks. 
The speed at which this occurs forms perhaps the 
most striking feature of the plant operation, the 
passage of the riser into the ground to a depth of 
some 20 ft. normally taking only a fraction of a 
minute. With running or coarse sand a pressure 
at the nozzle of 40 Ib. per square inch is all that is 
necessary, but with vel or clay, pressures up to 
100 Ib. per square may be required; in any case 


with the most dense formations the pressure never 
exceeds 150 Ib. per square inch. 


For the low pressure 





The ground is of a sandy 


keeps the trench, deep enough to require timbering 
at the sides, effectively dry. A wall of wellpoints is used 
outside the timbering at one side of the trench only 
as shown in Fig. 5. The trench is dug by a Priest- 
man shovel excavator ; it is timbered and levelled by 
hand. The pipes are laid, timbers removed, and the back 
filling is done by hand. The wellpoint wall is moved 
along as the pipe is laid and the trench filled. The 
operation of centring a wellpoint in its new position 
is shown in Fig. 6, page 566. As soon as the water 
is turned on the wellpoint sinks rapidly, the operator 
for the most part merely guiding it. The photograph 
reproduced in the illustration was taken on the occasion 
of the visit to Glazebury. The wellpoints no longer 
necessary at the rear of the trench are drawn and 
re-sunk at the front. Withdrawal is easily effected by 
a lever, one end of which carries a chain loo round 
the riser pipe. The wellpoint comes out of the ground 
in a very clean condition and may be immediately 
re-used. About 25 points can be dealt with in a = 
by four men. The consulting engineers for this wor 
are Messrs. Ingham, Lomax and Roscoe, Bolton. 

Of course, when the sides of an excavation are not 
required to be steep, that is, are in the condition sho 
in Fig. 1 and Fig. 3, no timbering is needed. Con- 
versely, the system can be effectively used in de-water- 
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DETACHED WELLPOINT. 


Fia. 2. 


® the interior of a cofferdam of sheet steel piling. 
The precise layout naturally depends largely on the 
nature of the ground and on the type of excavation 
required, and the wellpoints may, for the same reasons, 
be pitched at 5 ft., or other multiples of 2 ft. 6 in., as 
necessary. Operating costs in this country are, at the 
moment, not available, but data from an example of 
| American practice may be of interest. The work 
consisted of laying a 38-in. pipe in an open trench 
| 22 ft. wide at the top, 9 ft. wide at the bottom, and 
| 17 ft. deep, in ground having a permanent water-table 
9 ft. below the surface. No timbering was used, the 
| sides of the trench standing up without subsidence 
| though the material was gravel. Headers 200 ft. long 
with riser pipes pitched 3 ft. apart were used, and the 
cost of trenching and de-watering, laying the pipe, but 
| not back filling, was stated to be about 8s. per foot run. 
The first cost of the plant is not included in this figure. 
A 6-in. pump driven by a 40-h.p. petrol engine was 
used, the fuel consumption being approximately 
60 gallons per 24-hour day. The pipe was laid at an 
average rate of 75 ft. per day, this rate comparing 
very favourably with that of 35 ft. per day laid before 
the wellpoint system was used. The personnel con- 
sisted of 20 men. From such figures and from general 
considerations, it may be fairly claimed that the system 
deserves attention. 








ANNUALS AND REFERENCE BOOKS. 


The Colliery Year Book.—The sixteenth annual 
edition, that for 1938, of The Colliery Year Book and 
Coal Trades Directory, has been published by Messrs. 
The Louis Cassier Company, Limited, 22, Henrietta- 
street, Covent Garden, London, W.C.2. The longest 
section of the book is that in which data regarding 
colliery undertakings in Great Britain are given. The 
arrangement is alphabetical, and, in each case, the 
registered office of the undertaking, the names and 
addresses of the directors and principal officers, and 
the names and localities of individual pits are given, 
together with the number of men employed, the seams 
worked, the class of coal sold, the type of power 
employed and the annual output. Shorter lists are 
furnished of coke makers and gas-works and electricity- 
supply undertakings in Great Britain, and of coal ex- 
porters and shippers and coal merchants. The statistical 
portion of the volume contains very complete tabulated 
data regarding the coal resources of Great Britain and 
Ireland, the quantities of coal raised in recent years, costs 
of production, the quantities consumed in various indus- 
tries, and the tonnage exported or shipped as bunker 
coal. Some particulars, on such subjects as blasting in 
collieries, low-temperature carbonisation processes and 
coal-marketing schemes are given, while well-written 
reviews of the coal-mining industry and the coal trade 
in 1937 are included. An informative ““ Who’s Who” 
in the coal-mining industry, a bibliography of periodical 
literature, and a list of books on coal mining are other 
useful features, as are also a section on the Mines 
Regulations (including Orders issued up till January |, 
1937), an official directory. covering the Mines Depart- 
ment and Government Committees, and associations, 
institutions and federations concerned with the coal- 
mining industry, and a ay Ae the chief events which 





took place during 1937. price of the volume, 
which is bound in cloth covers, is ll. ls. net. 
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\ FRENCH CONCESSION 


a 
/ 
Gera a. 
ELECTRICITY SUPPLY IN SHANGHAI 
DURING HOSTILITIES. 


As will have been gathered from the accounts given 
in our daily contemporaries, considerable material 
damage was done in Shanghai during the major hos- 
tilities of the Sino-Japanese conflict last August. 
Among the public services to be thus affected, electricity 
supply suffered to a wideapread extent ; and through 
the courtesy of Mr. C. 8. Taylor, 2, Norfolk-street, 
Strand, London, W.C.2, the consulting engineer of the 
Shanghai Power Company in this country, we are 
able to give some account not only of the losses 
sustained, but of the expedients adopted to maintain 
a supply in being. 

Mr. Taylor informs us that electrical distribution 
in the area of the Shanghai Power Company, the | 
extent of which is shown in the map reproduced in 
Fig. 1, was not seriously affected until August 13, 1937, | 
when fighting began in Chapei and rapidly developed | 
into a Chinese attack on the barracks of the Japanese | 
landing party in Hongkew Park, about a mile north | 
of the Settlement boundary. This was followed by a | 
Japanese thrust south through the Hongkew district | 
and along the Settlement boundary eastwards, so that | 
all that portion of the settlement east of Hongkew 
Creek care under their control. Much house property, 
mainly of the older type, was destroyed during this 
period. On the same day an air raid at the intersection 
of Avenue Edward VII and Yu Ya Ching-road resulted 
in death or injury of over 2,000 persons and in the 
temporary suspension of all normal activities, both 
public transport and industry coming to a complete 
standstill for some days. On August 23, bombs which 
fell in the Nanking-road also caused hundreds of 
casualties as well as the wrecking of the overhead 
wires, 60 that practically the whole of the Eastern 
district north and east of Soochow Creek was isolated. 
This district is the workshop of Shanghai and contains 
the Riverside power station, the gas works and water- 
works, the wharves and warehouses of the shipping 
companies, and more than half the large industrial 
plante. 

After the Chinese forces had been compelled to 
retreat from the Eastern District they held out in 
Chapei, north of the settlement boundary, until 
October 27, when they withdrew after burning a large 
section of the city north of the creek. They then 
moved west and south along the Shanghai, Hangchow 
and Ningpo Railway, which pasres through the centre 
of the district supplied by the Western District Power 
Company, and by November 1! had entirely left the 
neighbourhood. 

urning to the effect of these events on the supply 
of electricity in the area, it will be seen from Fig. 1 
that the Riverside station of the Shanghai Power 
Company is situated on the river at the extreme eastern 
end of the Settlement. Four of the nine principal sub- 
stations serving the Settlement and Extra Settlement 
are located east of the Soochow Creek, in the positions 
indicated on the map. These are Riverside, which 
serves 4 district con large industrial consumers, 
with a normal peak load of 20,000-kVA within a radius 
of three-quarters of a mile of the power station; 
Chaoyang, which has a peak load of 15,000 kVA and 


serves a similar district immediately to the west ; 
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Yangchow, which supplies over 35,000 kVA of mixed 
large and small industrial load west of Lay-road Creek 
and Fearon with a load of 30,000 kVA of small indus- 
trial, commercial, and residential consumers in the 
Hongkew area immediately north of the Soochow Creek 
and extending about a mile to the east. It also serves 
the important Central district load, consisting of large 
banks and offices south of the Creek. In addition, 
there are 10 distribution stations in the area which 
are supplied at 6-6 kV from the main substations. 

In the Eastern District the worst damage was done 
by fires in the alleyways, whole blocks of property 
being destroyed over a wide area. This alleyway 

roperty is peculiar to Shanghai and consists of narrow 
a * running off the main roads and giving access to 
culs-de-sac. These culs-de-sac run parallel to each 
other only a short distance apart, and houses are built 
along both sides of them. The individual services 
are tapped off alleyway mains, which are attached to 
brackets on the houses and are connected to other 
mains in the principal roads. As many as 100 con- 
sumers are sometimes served from a single alleyway 
system. It has been estimated that there were 10,000 
such services in the affected area and that all the meters 
and some thousands of miles of cables would be a 
direet loss except for the scrap value of the copper. 
Road mains were broken in many places, though com- 
paratively few poles were brought down. Insome cases 
the top of the poles were shot off and hung from the 
wires, while there was much partial burning or scorching. 
Few of the poles were, however, in such a bad condi- 
tion-as to require immediate replacement. In certain 
plaées poles had been removed for repairing bridges 
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and roads. A general idea of the damage done to 
poles and overhead lines will be clear from the illus- 
trations reproduced in Figs, 2 and 6. 

Twenty outdoor transformers, varying in output 
from 62-5 kVA to 940 kVA, had to be removed for 
repairs, owing to the damage caused by machine guns 
or shrapnel. An illustration of a damaged pole trans- 
former is given in Fig. 3. Forty holes were found in 
the case of one transformer, as shown in Fig. 4, and 
the oil had been drained off. The damage was, how- 
ever, almost entirely confined to the cases, and only 
in a few instances had the coils been punctured. Fig. 5, 
however, shows an instance where more extensive 
damage had been caused. In the Western district, 
several transformers, varying in size from 62-5 kVA 
to 3,000 kVA, were damaged by machine-gun fire, and 
had to be removed for repairs. On the other ‘hand, 
comparatively little damage was done to buildings or 
equipment, though a shell passed through the roof 
of Darrock substation and destroyed some connec- 
tions. The Fearon substation was also struck and 
certain auxiliary equipment damaged. 

In fact, the most serious result of the hostilities from 
the company’s point of view, was the loss of load 
incurred. In the Eastern District this amounted to 
between 25,000 kW and 30,000 kW. Generally 
speaking, the load on the Riverside station fell off by 
25 per cent. during the first few days after August 14, 
but by the middle of October it was again approaching 
normal in the Central and Western Districts. The 
transfer of hostilities to the west in late October 
caused another falling off, but this was soon recovered. 
In spite of the fact that about 25 per cent. of the 
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DaMaAGE TO OVERHEAD SERVICE LINES: 


Company’s area was fought over and about 10 per area was also clearly marked by flags, six ‘of which 


cent. burned, the value of their property, destroyed 
was not more than 0-5 per cent. of the total. 
ascribed to the fact that both combatants recognised 
that the Company supplied an essential ‘service and 
spared its property where possible. 

Considerable anxiety was felt for the safety of the 
Riverside station, which, as will be seen from Fig. 1, 
is situated at the extreme eastern end of the Yangts- 
zepvo road’ in the middle of a group of large Japanese 
cotton-spinning mills. These mills and an adjacent 
golf course which had been converted into an air field, as 
well as the warships and transports in the river, were 
all targets during repeated air raids by the Chinese. 
The station, which has a capacity of 183,000 kW, ‘is 
the largest in China, and though Greater Shanghai is 
served by three other stations, their combined capacity 
is only about one-third of this figire. If’ anything 
had happened to cause a shut-down at Riverside it 
would therefore only have been possible to carry a 
very reduced load, especially as one of the stations 
mentioned had actually been put out of commission 
soon after the opening of hostilities, 

Protection to the station was afforded by a guard 
of the United States Marines, who established nine 
defence posts round the property. The extent of the 


This is| laid flat on the roof. 


were floodlit after dark. Other large flags were 
Protection against shrapnel 
and machine-gun bullets was provided by placing 
| sandbags and steel plates in front, of some of the 
| windows. The operating engineer’s desk was ‘also 
completely enclosed by sand bags, To guard against 
damage caused by a bomb or shell hitting a steam main 
|or running plant, one of the boiler houses, containing 
four 210,000-lb. boilers, and the three 25,000-kVA 
generators supplied therefrom were shut down. The 
23-kV. auxiliary, "bus bars were also de-energised. 
Actually, though numerous raids took place, little 
injury was sustained either by the staff or the property, 
though the outside walls-were marked in many places 
by machine-gun bullets and a number of unexploded 
ehells, as well as large quantities of shell and bomb 
fragments were picked up in the yard and on the roof. 

A serious problem was the transportation of the 120 
foreigners and the 1,000 Chinese engaged at the station 
during hostilities. Road communication was cut off, 
and as a substitute a river transport service ‘was 
organised, using two tugs which are normally employed 
in connection with coaling. This service plied between 
the power station and the Bund, a distance of about 





four miles uver a stretch of rives occupied by. Japanese 
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| war vessels which frequently served as targets for the 
| Chinese. Nevertheless, the tugs seldom missed a trip, 

though the journeys were frequently not without 
incident. As night. trips were too hazardous, a system 
| of 24-hour shifts was instituted, the men coming on 
| duty at 7.30 a.m. and returning the next morning. 
| A tug, with four large lighters, was kept in readiness 

should the evacuation of the plant have become 
| Recessary. 

Naturally, the operation of the distribution system 
| was very seriously disturbed by the hostilities and it 
| was necessary to adopt certain expedients in order 
|to continue the sapidy in the central and western 
portions of the Settlement and to maintain such 
services as street lighting, water works, sewage and 
hospitals. It was realised that the Fearon-road sub- 
station, which is also the headquarters of the operating 
department, was in a most dangerous position if the 
neutrality of the Settlement was not respected. Before 
hostilities broke out, therefore, plans for the establish- 
ment of temporary headquarters were prepared and 
large stocks of material were moved to various points 
in the central and western districts, The transport 
was also divided and parked partly at Yangchow, 
| about two miles to the east of Fearon, and partly at 
| various points to the west. Further arrangements 
| were made for moving the control engineers to the 
froees office building in Nanking-road at a moment's 
|notice. These plans were put into execution on 
August 14, though the substation was kept running 
under the guard of two armoured cars! in order that a 
direct-current supply might be given for traction and 
power purposes. Two days later the control staff 
was moved from the head office’ building to safer 
quarters at the Connauglit-road substation, and the 
office staff was reduced to a minimum, most of the 
women being evacuated to Hong Kong. Actually, 
the expected shelling did not: materialise, and after 
a few.days the staff was brought back again to normal. 
On August 17, the Fearon substation was abandoned 
though the 23-kV and 6-6-kV boards and 6-6-kV 
feeders were left alive, the traction circuits being 
transferred to Park substation. The substation at 
Yangchow had also to be abandoned on the same date. 
Here, too, the 23-kV and 6:6-kV feeder boards were 
left alive, though all the 6-6-kV feeders except those 
to the water-works, were opened. Chaoyang sub- 
station, which is unattended, was also shut down. 

At many other substations the transformers and 
feeders not required for service. were disconnected, 
and in the eastern and northern districts all street 
lighting was switched off as it interferred with night 
operations. To prevent a shut-down due to possible 
damage of the 23:kV feeders, which run the whole 
length of the Yangtszepoo district and supply the 
entire load of the Settlement south. of the Creek and 
the Western District Power Company, a connection 
was made with the system of the French Electric 
Light and Tramway. Company in the French 
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Concersion, thus enabling a certain amount of load to be 
supplied from the Tonquin substation. It was not, 
however, necessary to make use of this emergency 
supply. In fact, the only interruption to the 23-kV 
supply caused “by the hostilities was when a shell 


struck the bridge over the Soochow 
Creek, on the of August 16, and-damaged two 
feeders. was ly restored over an alter- 


native route and the cables themselves were repaired 
a few days later. Two other feeders arg a 
at inaccessible points, but others o ing in le 
were sufficient to the he gee no tage 
occurred. Three 6-6-kV lines were out of action for 
several weeks in the isolated area east of Soochow Creek. 

As regards the restoration of the service, non-oriental 
line gangs were allowed to enter the southern half of 
the eastern district on duties after August 21, 
but no Chinese were to cross Soochow Creek. 
The work was, however, only carried on under consi- 
derable difficulties and there was much interference 
by the Japanese. The northern ‘half of the district 
was elosed until the middle of November except where 
work of special importance to the military had to be 
done. The line crews confined themselves to repairing 
the 6-6-kV and low- road mains and the street 
lighting circuits. Very little mains copper was lost, 
and it was possible in most cases to connect the broken 
ends of the wires by Crosby clamps. About 2,000 
breaks in the roadway mains and even more in the 
street lighting circuits were repaired in this way. After 
the middle of November, Chinese crews were permitted 
in certain parts of the district. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, qnoting 
the reference numbers given. 

Hospital Equipment, including lockers, screens, trolleys, 
refrigerators, aluminium cans and teak tables for Riet- 
fontein Hospital, Johannesburg. Union Tender and 
Supplies Board, Pretoria ; June 9. (T. 21,728/38.) 

School Materials, inchiding drawing instruments, slide 
rules, curves, scales, drawing paper, and tracing cloth 
and paper. Secretary General, Egyptian University, 
Giza (Orman Gardens), Egypt; June 18. (T. 21,909/38.) 

Steam and Hot-Water Boiler Plant for the Kaar el Eini 
Hospital, Cairo. Ministry of Public Works, Mechanical 
and Electrical Department, Egypt; June 8. (T.Y 
21,907 /38.) 








LAUNCHES AND TRIAL TRIPS. 


“ Norpvest.”” Twin -serew cargo and passenger 
motorship, single acting, two-stroke Banuspister & Wain 
Diesel engines. Launch, May 7. Main dimensions, 
429 ft. 9 in., by 57 ft., by 27 ft. 6 in. Built by Messrs. 


Nakskov Shipyard, Limited,. Nakskov, Denmark, to 
the order of Messrs. Norden Steamship Company, 
Copenhagen. 

“ Syivia Beats.” —Single-screw cargo steamer ; triple- 
expansion engines, supplied by Messrs. The North Eastern 
Marine Engineering Company (1938), Limited, Sunder- 


land, in which both the high-pressure and the medium- 
pressure cylinders are fitted with cam-operated poppet 
valves. Launch, May 16. Main dimensions, 11 Sh by 
34 ft., by 15 ft. 4 in. Built by Messrs. 8. P. Austin and 
Son, Limited, Sunderland, to the order of Messrs. 
pi palo Clarke and Associated Companies, Limited, 
zondon. 








Tue Late Mr. E. Retrecks.—We note with regret 
the death of Mr. Eugen einecke, which occurred on 
May 3. Mr. Reinecke had served as managing director 
of Mesars. Henry Pels and Company, Limited, makers of 
ay and punching, shearing and cropping machines, 

2-38, Osnaburgh-street, London, NW 


Sures-Proor Leaxace-Recorpinc AMMETER.—A 
circular to hand from Messrs. Elliott Brothers (London) 
Limited, Century Works, Lewisham, London, §8.E.13, 
illustrates a .surge-proof leakage-recording ammete 
they have designed in conjunction with Mr. G. F 
Shotter, of the North Metropolitan Electric Power 
Supply Company, to comply with the revised require- 
ments of the Electricity. Supply Regulations, 1934— 
Karthing of Low-Voltage Networks, Regulation .4.D. 
The apparatus consists of a recording ammeter reading 
to 25 amperes on each side of a central zero and used in 
conjunction with a special shunt which is capable of 
carrying 250 amperes continuously. A high-speed 
relay, the operating coil of which is connected in series 
with the main circuit is also supplied and when a short 
occurs the action of the relay is to insert a resistance in 
the moving-coil cireuit of the recorder so as to increase 
its range to 250 am When the fault is cleared 
the relay automatically restores the recorder range to 
25-0-25 amperes. It is stated that the relay acts with 
great rapidity and that under repeated tests on a 250- 
ampere surge current the recorder pointer did not move 
by more than half an inch beyond the reading before the 
fault oceurred: The current required to operate the 
relay is from 30 amperes to 35 amperes, 





CONTRACTS. 


Messrs. Tae Cumax Rock Dritt anp ENGINEERING 
Works, Loarep, 4, Broad-street-place, London, E.C.2, 
have received an order from the Public Works Depart- 
ment, Wellington, N.Z., for 18 portable Diesel-engine 
driven This order is an extension of a 
previous po ons placed in December, 1937, for 15 com- 
pressors of the same size. 

Messrs. R. A. Lasrer anp Company, Liwrrep, Durs- 
ley, Gloucestershire, have supplied the auto-trucks in 
which visitors are conveyed round the grounds of the 
Empire Exhibition, Glasgow. 








BOOKS RECEIVED. 


Etude : au Moyen de Modales a Echelle 
Rédwite de Divers Types de Siphons Auto-Amorceurs. 
By L. Borner, J. Brocxmans and J. Lamoen. 
Brussels : Goemaere, 21 rue de la Limite. 

Maintenance of High S Diesel Engines. A Practical 
Handbook for Diesel Engine Fleet Owners, Maintenance 

, Operators, Drivers and Mechanics. By A.W. 
Juper. Second edition. London : Chapman and Hall, 
Limited. [Price 13s. 6d. net.) 

The Principles of Motor Fuel ion and Application. 
By Proressor A. W. Nass and Dr. D. A. Howes. 
Volume I. Second edition. London: Chapman and 
Hall Limited. [Price £1 16s. net.) 

Steam Generators. By Drew. Inc. Dacospert W. Ruporrr. 

Charles Griffin and Company, Limited. 


London : 
Price 10s. net. 
far Rohrleihengen . By Dre.-Ine. Max Ben- 
TELE. rim: V.D.I.-Verlag, G.m.b.H. [Price 3-50 
marks. 
Copper Association. Publication No. 25. 
opper Pipe-Line Services in Building. A Practical 
Handbook. London: Offices of the Association. [Free.] 
Warmetechnische Richtwerte. Im Auftrage der Physi- 


kalisch-Technischen Reichsanstalt. Edited by F. 
Hewntnc. Berlin: V.D.1.-Verlag G.m.b.H. [Price 
10 marks.]} 


United States Coast and Geodetic Survey. Special Publica- 
tion No. 210. Leveling in North Carolina. By N. F. 


BraaTen and C. E. McComss. Washington : Super- 
intendent of Documents. [Price 40 cents.] 
Board of Education. Science Museum. Handbook of the 


Collection Illustrating Typewriters. A Brief Outline 
of the History and Development of the Correspondence 
Typewriter with Reference to the National Collection and 
Descriptions of the Exhibits. By G. TrmcGuman 
RICHARDS. ndon: The Director, The Science 
Museum ; H.M. Stationery Office. [Price ls. 3d. net.] 
Patents, \ and Trade Marks. A Practical Exposi- 








tion of the Nature, Use and Value in Business of Patents, 
Designs and Trade Marks. Intended Especially for 
Business Men, Traders, Manufacturers and Inventors. 
Including a Summary and Guide to the Patents and 
Designs Acts. By C. 8. Parsons. London: The 
Technical Press Limited. [Price 10s. 6d. net.) 

The New Ma mt. By H. T. Hipage, T. G. 
Marrte and F. L. Mevenserc. London: Mac- 
Donald and Evans. [Price 16s. net.]} 

The Association of Engineering and Shipbuilding Draughts- 


men. Auto ile Gearbox Design. By T.C. F. Srorr. 
London: The Draughtsman Publishing Company, 
Limited. [Price 2s. net.) 


Aluminium Facts and Figures. 1938. London: The 
British Aluminium Company Limited. 
Department of Scientific and Industrial Research. Index to 
the Literature of Food Investigation. Volume 9. No. 3. 
December, 1937. Compiled by Acres E. Gusynre, 
assisted by Gwen Davies. London: H.M. Stationery 
Office (Price 4s. 6d. net.) 
der Technik. By Incentevr Dr. 


Das fofteneian 
TECHN. P. Wesset. Munich: Ernst Reinhardt. 

Canada. Pgwinon of Mines and Resources. Dominion 
Water and Power Bureau. Water Resources Paper No. 
74. Water Supply of Canada. St. Lawrence 
and Southern Hudson Bay Drainage. Ontario and 
Quebec Climatic Years 1931-32 and 1932-33. Ottawa: 
Controller of Dominion Water and Power Bureau, 
Department of Mines and Resources. London: Office 
of the High Commissioner for Canada. 

Directory of Paper Makers of Great Britain and Ireland for 
1938. ndon: Marchant Singer and Company. 
[Price 5s. net.] 


PERSONAL. 


Messrs. EpcAR ALLEN aND Company, LoTeD, 
Imperial Steel Works, Sheffield, 9, have appointed Mr. 
Walter 8. Cutler assistant representative for Lancashire, 
to work in collaboration with Mr. Ceci! Myers, the senior 
representative in the district. 

Messrs. Toe Brusx Etectrricat ENGINEERING Com- 
pany, Laren, Falcon Works, Loughborough, inform us 
that their board of directors has been reconstituted as 
follows :—Chairman, Sir Ronald W. Matthews ; deputy 
chairman, Mr. J. R. Greenwood; and directors, Sir 
Herbert B. Grotrian, Sir Richard A. Pease, Mr. A. T. 
Brotherton, Mr. A. P. Good, Mr. T. B. Keep, Mr. H. E. 
Midgley, and Mr. Allan Miller. 

Tue How. J. R. Rea has been appointed secretary to 
the British Electrical and Allied Manufacturers’ Associa - 
tion, 36 and 38, Ki ay, London, W.C.2, taking over 
this office from Mr. ©, Ropcgrs, who has occupied the 
dual positions of deputy director and secretary since 
1935. Thisec has been necessitated by the increasing 
demands on the time of Mr. Rodgers as deputy director. 
which position he still retains. 

Mr. J. F. Laycoum, chairman of Messrs. The Lincoln 
Electric Company, Limited, Welwyn Garden City, Herts. 
informs us eo of a manufacturing sub- 
sidiary to be called Messrs. Lincotn Evectric 
ComMPany (lveweatia) Pry., Loarep, at Sydney, New 
South Wales. A suitable factory has already been pur- 
chased and the manufacture of arc-welding equipment 
will commence in a year’s time. 








FROM THE SOUTH-WEST. 
CarpirFr, Wednesday. 
Welsh Coal Trade.—There was only a small volume of 
i offering in practically all the principal trades on 
the Welsh steam coal market last week. yers gener- 
ally were showing little interest and weré restricting 
their hases to small tities sufficient only to 
meet their immediate pressing needs. They were post- 
poning making heavy purchases for forward delivery 
pending a fall in prices. As a result of the continued 
slowness of new business, sellers usually had sufficient 
coal to offer for early shipment to meet the demand. 
but quotations have been only slightly modified. Deliveries 
being made under existing contracts enabled collieries to 
maintain operations at the pits at a good level and 
obviated the necessity for unduly increasing pithead 
stocks. At present, most concerns hold sufficient orders in 
hand to provide a steady outlet for a very large propor- 
tion of their outputs over some time to come and the 
prospect of any material easing in prices generally seems 
remote. Best large coals were again only sparingly 
offered and some kinds, notably ng the M uth - 
shire descriptions, were difficult to secure, prices 
being well held at recent levels. Inferior | could be 
obtained without much difficulty, but altho the tone 
was dull, prices remained unc - Apart from 
dry peas and beans, small and si coals were in free 
supply and values were not always so well upheld. 
Cokes remained quietly steady, while patent fuel and 
pitwood came in for only a small interest and were dull. 
Iron and Steel Trade.—Quiet conditions ruléd in the 
iron and steel and allied trades of South Wales and 
Monmouthshire last week. In the vy pres industry, in 
particular, demand was very slow and stoppages at the 
works were frequent. 


NOTES 











Instrrure or Transpoxt.—Mr. Gilbert 8. Szlumper, 
C.B.E., general manager of the Southern Railway, has 
been elected President of the Institute of Transport for 
the year commencing October 1, 1938. 





British StanpDARD Dimensions FoR Gros Screws. 

The British Standards Institution, 28, Victoria-street, 
London, S.W.1, has made a further addition to its series 
of standards for screw threads, bolts, nuts, set-screws 
and washers, by the publication of Specification No. 768- 
1938, for the dimensions of grub screws. This, the 
price of which is 2s. 2d. post free, covers conical and cup- 
pointed grub screws with slotted heads and hexagon- 
socketed set screws. Details of the appropriate — 





7a. 6d. net.) 

The Association of British Chemical Manufacturers. 
Safety Rules for Use in Chemical Works. Part I. 
Model Rules. London: Offices of the Association, 
166, Piccadilly, W.1. [Price 5s. net.] 

Pish Passes in Connection with Obstructions in Salmon 
Rivers. Being the Buckland Lectures for 1937. By 
T.B. Pryce-Tannatr. London : Edward Arnold and 


Company. [Price 3s. 6d. net.) 
Higher Papers in Applied Mathematics. By R. J. 
Fu.rorp. London: Edward Arnold and Company. 


[Price 2s. 9d.) 

Autographic Indicators for Internal Combustion Engines. 
By J. Oxtt. London : Edward Arnold and Company. 
[Price 5s. net.]} 

The Law of Smoke Nuisances. Being ‘‘ The Law Relating 
to Smoke and Noxious Fumes "’ by the Late R. A. Glen, 
Revised in Accordance with the Public Health Act, 1936 
and the Public Health (London) Act, 1936, with Certain 
Additions. By W. R. Horney Steer. London: 
The National Smoke Abatement Society, Chandos 
House, Buckin Gate, 8.W.1. [Price 2s. 6d. net.) 





Willing’s Press Guide, 1938. London: Willing’s Prees 


Air Ministry. Air Publication No. 1208. Airworth - 
Handbook for Civil Aircraft. Volume I. Inspection | B's't BA” and BSE, shreads in sizes from } in. t0 
Gution:: Landen: H.M. Stetionsry - [Price } in. Tables indicate the sizes and lengths which can 


generally be obtained from stock. 


A.R.P. Communication SysteM.—A communication 
system, which enables m and Saradenrtnng pro- 

to be transmitted to every part of the ings 
fas recently been installed by Messrs. Philips Lamps. 
Limited, 145, Charing Cross-road; London, W.C.2, in 
the factory of Messrs. Crosse & Blackwell, Limited. 
Crimscott-street, London, S.E.1 This system consists 
of microphones, loudspeakers and amplifying equipment 
and is, we understand, primarily intended to be used 
for locating high officials who, while in the factory, may 
be ter | on the telephone or in other parts of the 
building. It will also be ry wy ts for making announce- 
ments of general interest to the employees (such as details 
of the annual outing), and for transmitting radio o1 
phone during the rest intervals in 
the morning and afternoon. Finally, it is felt it will 
prove of great utility in connection with the air-raid 
precautions scheme the firm have in preparation, espec!- 
ally as the human voice, properly used in times of stress. 
has psychological advantages over bells, hooters and 





Service Limited. [Price 2¢. 6d.) 


sirens as a means of giving warning. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—The continued lull in the placing 
of new business is beginning to have an effect on the 
Scottish steel trade, and makers are not too sanguine 
of the future. In the heavy side of the industry the 
bookings represent a steady run for quite a number 
of weeks yet, but new orders are not coming forward at 
all equal to the current output, and unless there is an 
improvement before long the autumn will see a decided 
quietness in the trade. The demand in the lighter side 
of the industry is no better and few plants are working 
to capacity. ome consumers of steel sheets are buyin 
“peringly and export orders for black or galvani 
sheets are very poor. The inquiry for steel material, 
in general, is unsatisfactory and particularly so from the 
shipbuilding industry, which is the main outlet for heavy 
steel. Orders for the Admiralty have certainly been 
fairly plentiful during recent months, but what might 
be termed “the bread and butter ’”’ of the industry is 
mercantile tonnage, and very few contracts of that 
nature have been given out for a considerable time. 
Prices remain firm and are as follows :—Boiler plates, 
I1/. 18s. per ton ; ship plates, 11/. 8s. per ton ; sections, 
IL. Os. 6d, per ton ; medium plates, 131. per ton ; black 
steel sheets, No. 24 gauge, in minimum 4-ton lots, 15l. 15s. 
per ton: and galvanised corrugated sheets, No. 24 
gauge, in minimum 4-ton lots, 181. 10s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—No change can be reported in 

connection with the malleable-iron trade of the West 
of Scotland and orders are so scarce that broken time 
is general. The re-rollers of steel bars are also very 
quiet and pr | little in the way of new business, 
and production has been reduced. Quotations are 
unchanged and are as follows :—Crown bars, 131. 5s. per 
ton for home delivery or export; re-rolled steel bars, 
121. 138. per ton for home delivery, and 111. 15s. per ton 
for export ; No. 3 bars, 121. 15s. per ton, and No. 4 bars, 
131. 5s. per ton, both for home delivery. 
_ Pig-Tron Import-Duty Restored.—The decision of the 
Import Duties Advisory Committee to re-impose the 
334 per cent. duty on pig-iron imports, as from the end 
of last week, was welcomed by the iron masters. The 
duty was first imposed in 1932 when the home and 
Empire supply was sufficient for all requirements, but in 
the spring of last year the home demand became so 
heavy that output could not meet all the calls comin 
from consumers and, to ease the position, it was decided 
to put pig-iron on the free list. That was at the beginning 
of March, 1937, and since then the import of foreign 
iron has increased at a steady pace, but owing to general 
trade having quietened considerably during recent months, 
the home output was more than equal to all demands, 
and the Committee advisedly decided to re-impose the 
334 per cent. duty. 

Scottish Pig-Iron Trade.—The dullness which has been 
noticeable in the Scottish pig-iron industry of late is 
more pronounced and fresh buying has fallen off consi- 
derably. The heavy imports during recent months 
have filled up merchants’ stores but now that the import 
duty has been re-imposed the position will gradually 
improve. Consumers, however, are not so busy and 
the production of hematite has been reduced by the 
damping down of two furnaces which leaves fourteen 
now in blast. The plea for Government assistance 
has again been suggested, and what would seem to be 
the most helpful method for the industry would be for 
the Government to arrange to accumulate satisfactory 
stocks against any unforeseen national emergency. 
At a time like the present, when the international 
situation is so uncertain, the supply of the necessary 
iron ore might be seriously curtailed very suddenly 
and production of pig-iron considerably hampered. 
It is doubtful, however, if anything will be done in this 
direction in the meantime, but many are of the opinion 
that this matter should not be overlooked by the proper 
authorities. Prices continue steady and the following 
are the current market quotations :—Hematite, 61. 13s. 
per ton, and basic iron, 5/. 7s. 6d. per ton, both delivered 
at the steel works ; foundry iron, No. 1, 6l. 0s. 6d. per 
ton, and No. 3, 5l. 188. per ton, both on trucks at makers’ 
yards. 

Contract.—An order for three portable aeroplane 
hangars has just, been se by the Air Ministry with 
Messrs. The Motherwell Bridge and Engineering Company. 
Quite recently the same firm completed a larger contract 
for the same type of hangars for the Ministry. 








Pocket Steam Tasies.—Although there is no lack 
of reference books containing tables of data often re- 
quired, they are usually too bulky for ing on the per- 
son. In the 2nd edition of ‘‘ Steam _ Other Useful 
Tables,” by Mr. P..W. McGuire, M.I.Mar.E., a great 
deal of material has been compressed into a book that 
will go easily into the waistcoat pocket, a form very 
convenient to those who have to make calculations away 
from their desk. The tables have a wide range and 
concern, in general, steam and air practice. Thus, there 
are tables of sizes, surfaces, &c., of tubes for both smoke- 
tube and water-tube boilers; air velocities related to 
water-gauge pressure; pipe flanges, &c. The steam 
tables are based on tnd Sa diinows Callendar data. 
Such things as metric conversions, often required at short 
notice, are fully covered. An unusual table is one for 
pitching holes on a circumference the relation of the 
chord to the arc, the chord being the dimension used in 
the marking-off com » for different numbers of holes 
being given. The k is published by Messrs. E. and 
F. N. Spon, Limited, 57, ymarket, London, 8.W.1, 
at the price of Is. 6d. net. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Though a quieter tone prevails in 
one or two sections, activity generally has nm main- 
tained at a high level. Prospects are bright. More 
inquiries are circulating on both home and overseas 
account. The latest received by the Sheffield Chamber of 
Commerce include : from Palestine and Cyprus for farm 
and garden tools; from London for round steel bars 
and steel ribbons; from Bradford for machines for 
stamping, reducing, and milling sewing-machine needles ; 
from Brazil for horse-shoe-making machines; from 
Austria for tools ; from South America for all —— of 
engines and parts ; from Australia for agricult steel, 
and from South Africa for mining equipment, including 
grinding and crushing machines, and ore and metal- 
washing equip t. | ree Edgar Allen and Company, 
Limited, report they have supplied to a cement-making 
firm in South Wales a large set of rolls for crushing 
limestone. The rolls are of the high-speed type, 48 in. in 
diameter by 28 in. wide, direct-driven through a heavy 
fily-wheel pulley, 6 ft. 6 in. in diameter by 14-in. face, on 
each roll shaft. They are to be used for reducing 3-in. 
stone to lin. At this reduction the rolls have a capacity 
of about 150 tons an hour. The same concern report a 
steady flow of orders for machinery for crushing, grinding 
and cement-making plants. A rotary dryer has been 
ordered by New Zealand, while crushers and jaws have 
been sent to Natal and Malaya. A British firm has 
ordered a large air-swept ball mill of special design. 
A concern ialising in the manufacture of winding 
plant for collieries, has booked several important con- 
tracts from collieries in Yorkshire and Nottinghamshire. 
Large valves up to 66 in. in diameter have also been 
ordered. The raw and semi-finished steel branches are 
not so hard-pressed for the execution of contracts. 
Orders are numerous, and outputs reach a high level. 
Users find larger supplies of steel available than a year ago. 
There is a brisk oan for steel-making alloys and related 





materials. The scrap market is not so active. Inquiries 
at rolling mills and forges reveal a slight recession in 
trade. orks producing railway rolling-stock and ship- 


building requisites are operating to capacity. Progress 
is being le in the production of all types of electrical 
lant. The medium branches are well employed. Stain- 
ess steel is in heavy demand, while there is an ee 
market in motor-car steel, aircraft steel, and heat- an 
acid-resisting materials. The tool trades are busier, 
but the light foundries are not accounting for the out- 
puts of a year ago. 

South Yorkshire Coal Trade.—Yorkshire, Derbyshire 
and Nottinghamshire collieries last month despatched 
231,000 tons of coal to Hull. This showed a reduction 
of 75,424 tons compared with April of last year. The 
export market continues quiet. All grades of steam 
coal are in good supply. Washed = * and smalls 
are weak, and attract little attention. The inland posi- 
tion shows little change, though in one or two directions 
buying has become more restricted. The demand for 
gas coal is less heavy, while the house coal market has 
developed further weakness. Foundry and furnace coke 
continue steady. 








REGISTRATION OF Roap Motor Venicitks in GREAT 
Brirarn.—A return issued by the Ministry of Transport, 
Metropole Buildings, Northumberland-avenue, London, 
W.C.2, shows that the number of new motor vehicles 
registered in Great Britain during March was 53,817, 
compared with 55,746 in March, 1937. 





GENERATION OF ELectrriciry iv GREAT BRiTaIn.— 
During the first four months of the present year the 
total electricity generated by authorised undertakers in 
Great Britain was 8,486 million units, compared with 
8,027 million units in the corresponding period of 1937. 
The difference of 459 million units rep ts an i 
of 5-7 per cent. 





Tue Herpert Jackson Prize.—The London Midland 
and Scottish Railway announces that the first award of 
the Herbert Jackson Medal and Prize has been made to 
Mr. A. 8. Davison, of the Crewe Chemical Laboratory for 
a paper on the “‘ Chemiical and Biological Examination of 
Water Supplies.” This Medal has been struck by the 
Company in memory of the late Sir Herbert Jackson, 
K.B.E., F.R.8., and is to be awarded annually to a 
member of the Company's research staff for the best- 
written account of an investigation carried out in the 
Company's laboratories during the year. Sir Herbert 
Jackson was an original member of the London Midland 
and Scottish Railway Advisory Committee on Scientific 
Research, on which he served from 1930 until his untimely 
death in 1936. 


Census oF TrunK-Roap Trarric.—Arrangements for 
a quarterly census of traffic at selected points on trunk 
roads are being made by the Ministry of Transport, and 
County Councils throughout the country have been 
asked to co-operate. Each census will last a week. The 
first will begin on Monday, May 23, and there will be 
three others, of which the last will be taken in February, 
1939. A comparison of the figures obtained in each 
quarter will reveal the seasonal variations in the volume 
of traffic and thus provide valuable material on which 
to base future trunk-road improvements. The traffic 
enumerators, some 1,000 strong, will work in relays, 
and the first contingents will take up their positions 
at 6 a.m. They will record all classes of vehicular 
traffic, and, in addition, where there is no footpath or 
only a very narrow one, they will also take a pedestrian 
poll. The census will be taken at nearly 400 points. 





NOTICES OF MEETINGS. 


INSTITUTION OF ELEcTRICAL ENnGrinrERs.— Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Lecture: “ Electrical 


Temperature Measurements in Physiology,” by Professor 
A. V. Hill. 

Roya Instirution.--To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘‘ The Aesthetics of toration,’’ by. Sir 
Kenneth Clark. Friday, May 27,9p.m. ‘ The Cyclotron 
and its Applications,” by Professor J. Chadwick. .. 

For Meetings of other Societies and of Junior Sections. 

nts 


see page 2 of Advertisements. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLesBrovucn, Wednesday. 

The Cleveland hes Trade.—The rather long-expected 
re-imposition of the 33} per cent. import duty on foreign 
pig-iron has had no shee on the market. Consumers 
of foundry iron have still heavy stocks of Continental 
products, and to obtain the 5s. rebate, made pro- 
ducers of Cleveland pig to customers who unde 6 not 
to make further purchases of foreign material, have 
signed a loyalty agreement with Cleveland ironmasters. 
Accumulation of tonnage at foundries is, however, not 
passing into use so rapidly as could be desired, and 
apparently some time must elapse before there can be 
resumption of normal acceptance of supplies of Cleveland 
pig, regular output of which is still ed. Make is 
confined to from tempo: transference of 
basic furnaces to roduction of Cleveland qualities 
of iron, the light supply of which continues in excess of 
current needs, and most of which is being stored at 
makers’ yards. Merchants have command of much more 
local iron than they can dispose of. Buyers are wel! 
covered to the end of next month, when the period of 
price stabilisation expires, and are not disposed to 


commit themselves further ahead at present recognised 
market values. Quotations for Cleveland pig are at the 
equivalent of No. 3 quality at 109s. delivered within the 


Middlesbrough zone. 

Hematite.—Business in East-coast hematite is con- 
fined to narrow limits. Stocks, both at the furnaces 
and at consumers’ works have reached hampering levels, 
and are steadily increasing notwithstanding heavy cur- 
tailment of production. Makers’ own consuming works 
continue to absorb the bulk of the output, but the shrink- 
age of delivery to buyers who are now unable to take 
full supplies against contracts is disquieting. Export 
trade oo virtually ceased, and the prospect of the 
return of overseas demand is remote. Transactions 
between home firms are few and small. Prices are fixed 
on the basis of No. 1 hematite at 133s. delivered to North 
of England areas over periods to the end of the year, 
but customers are not disposed to place orders on those 
terms. 

Basic Iron.—The quotation for Tees-side basie iron 
remains at 100s., but is nominal, still reserving 
the whole of the output for use at their adjacent steel - 
works. y 

Foreign Ore.—Beyond purchases of odd cargoes for 
eee purposes, there is little business in foreign ore. 

nsumers are extensively bought over lengthy periods, 
and imports continue pe arma and satisfactory. Un- 
ar Tees-side, to date this month, amount to 
120,708 tons, com; with 121,341 tons for the corre- 
sponding part of April. 

Blast-Furnace Coke.—Demand for Durham blast- 
furnace coke is light. Consumers are well placed as 
regards supplies for several months, and expect, in due 
course, to renew contracts at considerably below present 
quotations, which are tuled yo medium qualities 
at 36s. delivered to Tees-side e 

Manufactured Iron and Steel.—Little new is ascertain- 
able concerning the various branches of the semi-finished 
and finished iron and steel! industries. Manufacturers of 
most descriptions of material would much welcome 
expansion of demand. Makers of steel semies are les« 
actively employed than of late, some of the foundries are 
not egg time, plant turning out light stee! 
sections do more work than there is in hand, and 


sheet man mac ry is at well 
below y. Producers of heavy steel have, however. 
quite a lot of work to execute and rt buyers still 


coming forward. Among the principal market ro 
tions for home trade are : Common iron bars, 131. 5a. ; 
steel bars, 111. 188.; soft steel billets, 71. 17s. 6d.; hard 
steel billets, 91. 28. 6d. ; steel ship rivets, 151. 2s. 6d. ; iron 
ship rivets, 171. 5s. ; steel constructional rivets, 161. 5s. ; 
steel boiler plates, 111. 188. ; steel ship, bridge and tank 

lates, 111. 88.; steel angles, 111. 0s. 6d.; steel joists, 

ll. Os. 6d.; tees, 121. Os. 6d.; heavy sections of steel 
rails, 10l. 158. 6d.; fish plates, 141. 158. 6d.; black 
sheets, No. 24 gauge, 151, 15s.; and galvanised corrugated 
sheets, No. 24 gauge, 181. 10s. 


Scrap.—Iron and steel scrap is abundant and in little 
request. Cast-iron prices are, 55s. for light descriptions 
and 70s. for heavy sorts and machinery metal is quoted 
758., while fixed for steel remain at 67s, 6d, for 
light and 69s. 6d. for heavy kinds. 





CaLENDAR.——We have received a handsome daily tear- 
off calendar, incorporating a daily tide table, from 
Messrs. The British Power Boat Company, Hythe, 








Southampton, 
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Propuction or non anp Speer ts. Great Brirain 

The menthly memorandum of the British Lron and 
Steel Federation, Steel House, Tothill-street.. London, 
S.W.1, shows that there were 111 blast fiurnaces in 
operation at the end of April, compared with 118 farnaces 
at the end of March. The produetion of pig-irou during 
April amounted to 661,000 tons, compared with 714,000 


tons in March, and 680,700 tonsa in April, 1937 The | 


April output of steel reflected the Easter stoppage, 
which extended to a full week in a number of plants. 
It amounted to 938,600 tons, against 1,115,800 tons in 
March, and 1,080,400 tons in April, 1937 

far Worssirrvt Company or Turners.--The 44th 
exhibition of turnery, in which are displayed the speci- 
mens entered for the annual prize competition of the 
Worshipful Company of Turners, was open to public 
view in the Guildhall Crvpt on May 11, 12 and 18 prior 











unT System on Sewer TRENCH. 


to the award of the prizes by the Lord Mayor. The work 
exhibited was entered in three sections, each of three 
classes, and attained a high standard of craftsmanship. 
We were particularly impressed by the quality of the 
work presented by entrants from the junior technical 
schools, as evidence of the important part that these 
schools are doing in the inculcation and preservation of | 
a spirit of craftsmanship. Of the four silver trophies | 
awarded to technical schools, the Loveland challenge | 
cup for woodwork went to Salford, and the Loveland 
cup for metal-turning to the Philanthropic Society's 
School, Redhill ; the Llewellyn Howell memorial trophy 
was won by an entrant, Mr. Alec McLeod, of Ashton- 


Fic. 4. 








RisErR-PirpEs AND HEADER. 











Fie. 6. Srvxkrine a RisEer-Pire. 


under-Lyne junior technical school; and the St.| Aldermen approves, will also become a freeman of the 


Catharine's trophy by the Acton junior technical school. | City of London. 


This rare distinction, for a woman. 


|The premier award in the competition. the freedom of | was also held by the late Lady Gertrude Crawford. some 
the Company, was given this year for an exhibit of | beautiful specimens of whose work were lent to the 
pottery by Miss Anne Bowden, who, if the Court of | present exhibition by Her Majesty Queen Mary. 
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HIGHWAY DEVELOPMENT IN 
GREATER LONDON. 


We pointed out when discussing the London 
traffic problem some six months ago,* that the 
congestion in the area is already so great that a 
comparatively small further increase would make 
the conditions almost intolerable. While it is well- 
nigh impossible to forecast future traffic develop- 
ments with any degree of accuracy, it appears 
reasonably certain that provision will have to be 
made in the London area not for a comparatively 
small increase, but for a very considerable addition 
to the traffic on the roads within a decade or so. 





‘ensure a reasonable flow of this increased traffic 
Hermann J. Fromm, Wuensdorf Ahornstr. 14, Nr. | will therefore undoubtedly have to be undertaken 
in the near future, and it is to be regretted that this 
necessity should have become acute at a time when 
both taxpayers and ratepayers are bearing almost 
unprecedented burdens. Although there is a 
natural tendeney to blame those responsible for the 

‘lay-out of the roads in the past for the present 
, Wellington, chaotic conditions, it should be borne in mind that 
| there has been a great change in the values accorded 
'to different aspects of town planning in the past 
and Pretoria, Cape Town, Port Renneth, | fifty years, and apart from this, no one even twenty 
book- | years ago could possibly have visualised the enor- 
| mous growth in transport that has since taken place. 


It may be recalled that towards the end of 1934 
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It, is, 
of course, obvious that the implementation of the 
plan is dependent in the first place on the funds 
| available, and although no attempt is made in the 
| report to compute the cost, it would certainly. be 
enormous, and quite beyond any conceivable source 
which could be earmarked for such a purpose. It 
therefore appears that the chief value of the plan 
lies in its usefulness as a guide to the directions in 
which new work can be initiated to the greatest 
advantage, and as a warning against a continuance 
of the haphazard development of the past. Unfor- 
tunately, as we have already indicated, immediate 
| action of some sort is almost imperative, and while 
| innumerable local interests would be affected in 
carrying out each feature of the plan, it is earnestly 
to be hoped that these interests will not be allowed 
to assume such importance that progress is stultified 
by a series of controversies similar to that which has 
raged for so long over the Charing Cross bri 
project. Probably the best that can be hoped is 
that the plan will be accepted in broad outline as 
a basis for future development, and that the more 
essential projects will be carried out progressively 
as funds allow, no action being permitted on the 
part of a local authority which might ultimately 
stultify the development of the scheme in any 
important detail. That this action is likely to be 
followed is suggested by some remarks made by the 
present Minister of Transport in introducing the 
report. He said that some of the more urgent 
recommendations had been submitted before the 
report took final shape, and that steps had been 
taken to secure the support of the highway authori- 
ties concerned, and offers of financial assistance had 
been made on certain of the schemes of great and 
urgent value. 

The report is a voluminous document of some 
40,000 words, and it is therefore difficult to comment 
on it.in any detail without more careful study than 
time has so far allowed. It may be said, however, 
that the heart of the whole scheme is the suggested 
triple ring of circular roads, the innermost forming 
a loop-way round the City to relieve the present 
intense pressure on the Mansion House inter- 
section, Proceeding outwards, the next ring is 
formed by the North Circular road, coupled with a 
South Circular road, the circumference of the 
complete circle extending from Finchley in the 
north to Catford in the south, and from Ealing in 
the west to Ilford in the east, this ring being asso- 
ciated with a new vehicular tunnel at Woolwich to 
supersede the present ferry. The outermost, ring 
consists of the North Orbital and South Orbital 
roads, a circuit of 125 miles skirting Hatfield in the 
north, Purfleet and Dartford in the cast, Reigate 
in the south, and Egham in the west. This circuit 
incorporates the Lower Thames tunnel and a new 
bridge over the Thames at Egham, relieving Staines 
bridge. The road is closely associated with the 
proposals for London’s future green belt. While 
these three ring roads might be of great value in 
a through traffic to avs the more congested 
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areas, experience in this and other countries has 
shown that the success of roads of this type is 
dependent on the adequacy of the radial feeders, 
and that there will always be an appreciable propor- 
tion of drivers who wish to utilise the more direct 
routes. Dealing with the latter point first, the 
plan includes numerous measures to improve the 
through facilities, of which the most important is 
the ‘proposed new east to west road. This road 
would be about twelve miles long, and is designed to 
connect the Western Avenue, now terminating at 
Hammersmith, with the Eastern Avenue, terminat- 
ing at Leytonstone. It would form a parallel with 
the Bayswater-road-Oxford-street route, and would 
avoid the more densely congested areas of the City 
and inner London. The new road would incor- 
porate Marylebone-road and Euston-road, and also 
Victoria Park-road and some present minor roads 
crossing Hackney Marshes, but entirely new portions 
are stiggested at the two ends and between King’s 
Cross and Cambridge-road. A tunnel under Isling- 
ton is suggested to avoid traffic congestion at ‘* The 
Angel.” A width of 100 ft. or more is proposed 
throughout with roundabouts at road intersections. 
Dual carriageways, and even cycle tracks, are 
envisaged. One of the most interesting projects 
from an engineering standpoint is the proposal to 
create a corresponding new north to south route 
across South London, designed to pass over existing 
highways in the most densely-populated parts of 
Southwark and to divide the through traffic from 
the local traffic using the existing system. To avoid 
the multiplication of viaducts, it is suggested that 
the new elevated highway should be located along- 
side the existing viaduct of the Southern Railway 
from Southwark-street to Camberwell New-road. 
The new route would start from the south side of 
Blackfriars Bridge and would have two ramps for 
the two directions of traffic. The main structure 
would be 65 ft. wide, carrying a four-lane divided 
catriageway, and, at the southern end, the route 
would divide to give one termination at Brixton Hill 
and another at Tulse Hill station. The suggested 
length of elevated roadway is about 4,000 yards. 
Reference to the majority of the other projects 
outlined in the plan must be left to a later occasion, 
but among them mention may be made of the road 
turinel at Kensington, passing under Kensington 
Gardens and désigned to overcome the one-and- 
three-quarter mile break in north to south communi- 








this will prove to be among the not least contro- 
versial features of the report. Although only a 
short length of the proposed new roads would lie 
within the London traffic area, this length would be 
of primary importance, as on its successful location 
would depend the ultimate value of each route as a 
whole. The report therefore brings a step nearer 
the necessity for a decision as to whether such roads 
are desirable in this country or not. At least equal 
in importance with this project is the proposal to 
improve the access to aerodromes serving greater 
London. The unsatisfactory character of many of 
the present connections was referred to in the recent 
report of the Committee appointed to consider the 
development of civil aviation in the United Kingdom, 
and it is notorious that London is behind a number 
of Continental cities in this respect. As we said at 
the outset, however, the essence of the whole plan 
visualised by Sir Charles Bressey is finance, and 
while its general desirability may be accepted, its 
publication has set the authorities concerned a 
decidedly unenviable task in deciding which of the 
numerous projects suggested should have precedence 
over the remainder. 








EUROPEAN SWITCHGEAR 
DEVELOPMENTS. 


Tue work that is being done in this country to 
determine with greater accuracy the performance 
of all types and capacities of switchgear is being 
paralleled elsewhere. The results, however, are 
not immediately comparable and will not, as might 
perhaps be expected, lead immediately to a greater 
degree of standardisation between the various prac- 
tices. The reason for this is that progress is, and 
has been for some time, taking place on more widely 
different lines than in some other branches of 
| electrical engineering, and the position is such that 
| it is not incorrect to speak of British, American and 
German designs, which are almost if not quite 
native to their respective countries. At the same 
time, it would be well for this technical patriotism 
|to be tempered by a careful examination of what 
| is going on elsewhere, and from this point of view 
the study of a paper by Mr. D. C. Prince on “ Euro- 
pean Switchgear Developments,” which appears in 
| the April issue of Electrical Engineering, is to be 
|}recommended. Mr. Prince is the chief engineer 
|at the Philadelphia works of Messrs. The General 





Dealing with English orompes in more detail, 
the general trend in favour of the metal-clad design 
is once again emphasised by Mr. Prince. For some 
years the tendency was to make the enclosures larger 
and stronger, the results being that the equipment 
designed for 33-kV and 66-kV circuits was very 
heavy. The earlier designs were of the plug-in 
type, but in the more recent pattern, especially 
those for higher voltages, the tendency is to use 
oil-immersed isolators and circuit-breakers with a 
single-break explosion chamber enclosed in a metal 
cylinder. The circuit breaker is thus an integral 
part of the gear. In France, on the other hand, 
there is much more variety than standardisation. 
One of the most recent designs is a low oil-content 
circuit breaker which has a single explosion chamber 
per phase. This explosion chamber is located in a 
Herkolite tube, which in turn is surrounded by 
porcelain, as a protection against the weather. 
Inspection and maintenance can be effected without 
drawing off the oil. It is inferred that this design 
is intended for high-voltage circuits only. For lower 
voltages a breaker in which the arc is transferred 
by an air blast to a circuit containing resistance 
has been developed. The function of this resistance 
is both to reduce the current and to bring it 
nearer unity power factor, so as to make it easier 
to interrupt. 

According to Mr. Prince, “ oil-less” circuit 
breakers seem to be making some progress, especially 
in Germany, where there are several different 
designs. In one of the air-blast breakers, for in- 
stance, the air enters at the centre of the arc and 
blows against both electrodes in contradistinction 
from the more usual arrangement, where it flows in 
one direction only. In another pattern the switch 
consists of two vertical columns, each carrying a 
horizontal arm with a contact at its end. The 
vertical columns rotate to separate the contacts. 
When the switch opens, air is forced through the 
centre of each column and through the horizontal 
arm to a piston attached to the contact. This 
| piston draws the contact back inside an insulating 
|shield. A stream of air then passes out round the 
| contact through the hole in the shield, and meets 
| the similar stream from the second shield, thus pro- 
viding the necessary means for extinguishing the 
are. The streams of air are released directly the 
| contacts separate, but the separation is continued 
|for a considerable distance. This design has the 





cation produced by Hyde Park and the Gardens. | Electric Company of America, and is, as is well | advantages that the contacts are always visible and 


\ second tunnel, in Soho, is also proposed 
to form part of a project to relieve Oxford-street. 
It is stated that a satisfactory alternative route 


| known, a leading exponent of switchgear practice | 


| in that country. 
| Speaking generally, Mr. Prince points out that in 





cannot be planned on the north side, as the way! England metal-clad switchgear is nearly universal | 
is barred by the new London [ niversity Build- ‘except for the highest voltages, though it has | 
ing and the British Museum, and it is therefore | ..tually been used on pressures as high as 132 kV. 
suggested that a new road should be cut from j¢ is, however, hardly employed at all upon the 
Park-lane eastwards to form a Mayfair-Soho route. | Continent of Europe, where designs which differ 
The road would divide, on each side of St. George’s | hoth from those employed in this country, from 
Church, and would be carried through twin two-lane | pach other, and from those in the United States 
tunnels running beneath Regent-street, Soho-square,| are to be found. In the United States, for in- 
and Charing Cross-road, coming to the surface at the | stance, the circuit-breakers usually employed are 
junction of Shaftesbury-avenue and High Holborn, | of the tank type, and though this is to some extent 
where a large circus would be created. The Victoria- | aiso true of France. a variety of competing designs 
embankment extension forms part of a suggested City | ane now appearing in that country, while in Germany | 
loop-way to relieve the pressure at the City centre, the tank-type breaker may be salitte te altogether | 
and would extend the embankment eastwards to the | obsolete. Mr. Prince thinks that this position is 
ower. At the same time, it is proposed to extend | due to the shortness of both oil and steel in certain 
Chelsea-embankment westwards as far as Putney-| countries combined with a number of failures, 
bridge, so that a through route would be available | which have been serious enough to support the 
to traffic approaching the bridge from the south and argument that it might be as well to reduce the 
west, enabling it to proceed north by the Kensington | quantity of oil used in such a key position as the 
tunnel. Between Wandsworth and Battersea | switch-house of a large power station. At first it 
bridges, large span bridges would be necessary over | appears, this argument received little endorsement 
Chelsea Creek and Chelsea Basin, and a viaduct | in the United States, for, as in this country, the 





would be necessary over the West London railway | reliability of operation under faulty conditions had 
aud the adjacent railway yards. | been much improved by the results obtained at 

Turning now briefly to the project as it affects | testing stations. It was also felt that the Conti- 
outer London, the report advocates the building | nental designs were a little wanting in ruggedness. 
of several new routes radiating through open| This attitude of complacency has, however, been 
country with the object of giving relief to existing | altered somewhat as the result of three shut-downs 
main roads. Among the ultimate destinations of|on major systems, the results of which made it 
the roads are Birmingham, Grantham, Brighton, | advisable to consider whether everything was really 
and Winchester. The type of road visualised is|for the best and whether something could not be 
one closely resembling the Auéobahnen, and there- | learnt from European practice. The results of the 
fore new to this country. In other words, it is| investigation are interesting and will, we hope, 
suggested that the new roads should be devoted | lead to improvements in the direction of safety 





exclusively to motor traffic, and we imagine that | and reliability. 


that inspection and maintenance work can be carried 
out with a minimum of dismantling. In a Swiss 
|design, the contacts are also separated by air 
pressure against a piston, but a separate set of 
disconnecting contacts is then operated by the same 
mechanical arrangement. As soon as the opening air 
pressure is shut off, the arcing contacts return to 
their original position, though isolation is main- 
tained by the disconnecting contacts. The oil 
circuit breakers constructed in Switzerland are of 
the single-break explosion-chamber type, with the 
breaking contacts encased in porcelain shells. Many 
of the circuit breakers of this design contain the 
current transformers in their bases. In others these 
auxiliaries are separate. 

It has been found that a difficulty arises with 
regard to the air supply on the smaller sizes of air- 
blast breaker. A chemical resin breaker has there- 
fore been brought out in Germany to fill this field, 
though it was once hoped that the single air-blast 
type could be used throughout the entire voltage 
and capacity range. In the chemical resin breaker, 
structures resembling explosion chambers are used 
which contain tubes of urea resin. This, when 
exposed to the air, gives off quantities of gas, so 
that the arc is extinguished. As regard the expan- 


| sion breakers, a liquid called Expansene is now used 


instead of water, when the voltages do not exceed 
40 kV. For higher voltages this liquid has an 
oil instead of a water base, and for the highest 
voltages two explosion chamber units are arranged 
in series. These explosion chambers are mounted 
at the top of each of two outer columns, while a 
third central column carries a rotating blade which 
connects with contacts on the other two. This 
central column is used to operate the explosion 
chamber contacts and a disconnecting blade which 
engages a jaw coupling and then rotates so as to 
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operate the vertiea] contact in the explosion 
chamber. 

Finally, Mr. Prince makes some interesting 
remarks on the subject of switchgear finance. 
Manufacturing costs in the United States, England 
and France are substantially comparable, and 
though the costs per pound of American and:‘German 
breakers are much the same, the latter are of a very 
light-duty type. Any advantage that European 
countries obtain in costs is, however, entirely due to 
lower wages, though true comparisons are difficult 
owing to different methods of accounting. The low- 
oil-volume types ane cheaper in material and more 
expensive in labour costs. than the more conven- 
tional patterns, and this in itself might mitigate 
against their employment in the United States.. We 
agree with Mr. Prince that it will be a pity if this 
difficulty cannot be overcome, for it is desirable 
that the tank and Jow-oil-volume designs should be 
compared on their merits from a performance 
standpoint. It is also to be hoped that after these 
and other factors have been weighed, those elements 
of European design which are likely to meet 
American requirements will be incorporated. in 
American practice. The same course might well be 
followed in this country. Indeed, our own manu- 
facturers, in spite of the high reputation in this 
field which they justly enjoy, will readily admit 
that there are probably certain points in foreign 
designs to which it might be as well to pay atten- 
tion. The problem is to find what these points are 
and how they can be combined into an acceptable 
domestic design. 








NOTES. 


AWARD OF THE DupDELL MEDAL TO PROFESSOR 
Hans GEIGER. 


Tue fifteenth Duddell Medal was presented to 
Professor Hans Geiger, of the University of Tiibingen, 
at the meeting of the Physical Society on Friday, 
May 13. This medal is awarded to ‘ persons who 
have contributed to the advancement of knowledge 
by the invention or design of scientific instruments 
or by the discovery of materials used in their 
construction.” It is especially for his skill in 
designing apparatus for the solution of specific 
fundamental scientific problems that the award 
has been made to Professor Geiger, who, it will be 
recalled, studied radio-activity under Rutherford 
in Manchester and with him demonstrated the 
possibility of detecting a single alpha particle by its 
electrical effect. He also devised the Geiger counter, 
which enables both alpha and beta particles to be 
rapidly counted and in its more recent form allows 
the effects produced by the two types of particles to 
be differentiated. Moreover, by applying these new 
methods of attack Geiger has contributed in no small 
degree to our knowledge of radio-active phenomena. 
In particular, he has determined the ranges of alpha 
particles from various radio-active products and 
has formulated the well-known rule connecting 
velocity and range, which gives a means of calculating 
velocities from known ranges with remarkable 
accuracy. Though space does not permit of a full 
statement of his other work, mention must be made 
of the important experiment which he made with 
Marsden in Manchester on the scattering of a beam of 
alpha particles by thin sheets of matter. As is well 
known, this led to the formulation of _Rutherford’s 
nuclear theory of atomic structure with all its 
subsequent remarkable. developments and __far- 
reaching reactions on atomic theory. 


Prastic STRAIN IN METALS. 


The twenty-eighth annual May lecture of the 
Institute of Metals was delivered by Professor G. I. 
Taylor, F.R.S., in the hall of the Institution of 
Mechanical Engineers, on the evening of May 4. 
Professor Taylor, who had chosen as his subject 
* Plastic Strain in Metals,” said that he proposed 
to approach this problem from the point of view 
of the mathematician. His interest in metals had 
first been aroused on hearing Sir Harold Carpenter 
and Dr. Elam describe, before the Royal Society, 
their discovery of the methods by which very large 
crystals of aluminium could be prepared. This had 
led to collaboration with Dr. Elam in analysing the 





strain in large orystala wher subjected to end load. 
Later, a method of straining single crystals by 
compression, which produced very uniform strains, 
had been developed, The accuracy of the complete 
analysis depended on the uniformity of the strain. 
If a tensile specimen slipped unequally in different 
parts of its length, strain measurements on_ its 
surface would vary from place to place. Hence, 
flat discs had been cut from a crystal and compressed 
between parallel steel,faces. This method ensured 
that the compression, at, all points of the disc was 
the same, and uniformity,in one, at all events, of 
the components of strain was secured. The method 
employed for analysis was to calculate, from external 
strain measurements, the ‘‘ unstretched, cone,” 
namely, the cone containing all directions in the 
crystal which were unchanged in length by the 
strain. The method was illustrated by means of a 
model in which the planes and directions of a cubic 
crystal were represented, by a hemispherical wire 
cage. This cage was mounted on gimbals and 
projected. by an arc light on to a screen so that. the 
properties. of stereographic and other projections 
could be demonstrated. At the end of his lecture, 
Professor Taylor discussed, the bearing, on aggre- 
gates, of experimental results obtained with single 
crystals, and pointed out the fallacy of assuming that 
each grain in an aggregate could be treated as 
though its neighbour did not exist. He showed 
that, in a cubic crystal, five out of the possible 
twelve modes of slipping must operate  simul- 
taneously in order that a crystal in an aggregate 
might be deformed so that its boundaries still fitted 
in with those of its neighbours. Finally, he described 
the complete solution for the case of an aggregate 
extended by direct load and compared the resulting 
predictions with experiment. 


PsycHoLoey my INpusTRY. 


A few weeks ago we published an article dealing 
with “The Training of ‘ Unskilled’ Labour,” in 
which emphasis was laid on the necessity of ‘the 
careful selection of this class of the workpeople and 
no less on the desirability of ensuring that the task 
was performed by those who were expert in the 
subject. Such training and selection are only one 
of the many duties which are undertaken by the 
National Institute of Industrial Psychology, whose 
headquarters are at Aldwych House, London, W.C.2. 
This body deals, in addition, with such problems 
as the improvement of human power and efficiency 
in industry by eliminating causes of waste, ascer- 
taining the mental and physical qualities required 
for different occupations, estimating these qualities 
so that a young person may accurately choose, his 
or her life career, determining the best method of 
training and promotion, and generally overseeing 
those varied and often obscure factors which go to 
make up human conduct. The Institute, was 
founded in 1918 and is not, and never was intended 
to be, a profit-making organisation. It, however, 
includes a fee-earning service, and its “ financial 
capacity ’’ for research and investigation, during 
its first decade rose from 1,000/. to nearly 21,000I, 
in 1930. A great deal of voluntary work has been 
carried out by it for the Civil Service Commission, 
Home Office, Post Office, Royal Air Force and other 
Government Departments, These statements are 
at least some testimonial to its usefulness. Never- 
theless, the Institute is faced with a dire necessity. 
In the first. place, it requires additional financial 
support to enable it to.carry on much work of 
national well-being which is awaiting its attention. 
In the second place, it requires a new headquarters 
in which its work can be efficiently performed... An 
appeal for 250,000/. to.meet the combined needs. of 
the immediate present, the future and of a new 
building and its endowment is therefore being made. 
We are asked to state that membership of the 
Institute is open on the payment of a minimum 
subscription of 1/. per annum and that. visits and 
investigation of its work are welcomed from all 
persons interested, 


Tue Status OF THE ENGINEER. 


There is a fairly widespread agreement among 
engineers that the degree of recognition accorded by 
society, both to the profession as a whole and to its 
members as individuals, is hardly commensurate 





with their contributions to the development: and 
maintenance of modern civilisation: On this point 
there have been various, ebullitions of feeling, | ‘in 
the correspondence columins ‘of the technical press 
and elsewhere, the majority of which have‘ not 
been pressed to the stage of any positive action ; 
but the small group of civil engineers which, in 
November, 1987, appointed a ‘committee ‘to 
investigate the possibility of improving the status 
of the professional engineer," has’ been more perse- 
vering. The committee’s task was arduous and its 
difficulties were many, but it succeeded, within the 
stipulated time-limit of six months, in preparing 
both majority and minority reports, and in drawing 
up a tentative constitution on which to found an 
“‘ Engineers’ Guild” to implement its aims: "The 
reports were considered on Monday last, May ‘16, 
at a public meeting of engineers of all persuasions, 
under the chairmanship of Sir John E. Thornytroft, 
K.B.E.' Despite differences in wording, the avowed 
objects of the Engineers’ Guild, ‘in the’ ‘majority 
report, and of the “Association of the Engineering 
Profession,” proposed by the sole dissentient member, 
Mr: Robert Chalmers, in ‘his’ minority’ report, 
possessed much in common, in particular the desire 
to promote the status and interests of éngineers. 
The principal divergence of view concerned’ the 
initial scope. The ‘minority report proposed to 
restrict membership at the outset to corporate 
members of the Institutions of Civil, Mechanical, and 
Electrical Engineers, and of Naval Architects:' The 
majority of the committee sought to inelude at once 
the members of certain, other institutions ; which 
they named, rather ill-advisedly, for the list was 
short, and some time was. occupied in consequence 
in explaining its omissions. After much discussion, 
votes were taken, by show of hands, for and agaist 
both reports. The results were, for the minority 
report, 72, and against it, 73; for the majority 
report, 66, and against it, 83. The meeting, having 
thus rejected both reports, then ‘proceeded to 
examine the possibility of a compromise. This was 
eventually effected, on the ey of Mr. R. J: 
Siddall, by an‘ agreement to limit the scope of the 
majority proposals, in the first instance, to the 
corporate membership of the four senior institutions, 
as advocated by Mr. Chalmers. The title of “ The 
Engineers’ Guild ” was, therefore, adopted, although 
not unanimously approved, and also the temporary 
constitution and by-laws, which will remain in force 
until May 31, 1939, if not previously superseded at 
a general meeting of the members. A Foundation 
Council of 15 members was then nominated, of 
whom four, namely, Messrs. Robert Chalmers, 
R. J. Siddall, T. M. Megaw, and A. W. Gemmell, had 
been members of the original committee. ‘Some 
discussion took place on the by-law requiring 
an entrance fee, in addition to a subscription of 
one guinea for the period to May 31, 1939; but 
eventually this by-law was amended by deleting the 
proposal for an entrance fee. The membership sub- 
scription was confirmed at the figure of one guinea. 


TRAINING FOR Works MANAGEMENT. 


The tendency of technical associations, originally 
formed for the purpose of mutually, discussing 
matters of common interest arising out of the em- 
ployment of their members, to constitute themselves 
as qualifying authorities in matters of training and 
professional competence has been a marked feature 
during recent years in many branches of engineering 
and general manufacture, Incidentally, it is curious 
that this tendency should be so strongly in-evidence 
in an advanced industrial era, when the histeric 
craft organisations, many of which were. centuries 
old) when mechanised manufacture. was in its 
infancy, incline »rather. to subordinate’ purely 
technical activities to works: of ‘benevolence and 
general education; but as the newer tendency 
appears to be supported as eagerly by the rank 
and file as by the heads of firms, it must be aceepted 
as satisfying a reasonably general desire. These 
reflections are induced by a recent decision of the 
Works Management Association, which was estab- 
lished some seven years ago as a society open to all 
works managers of industrial firms and public 
undertakings, to institute a systematic course 
of training and examination in such subjects as 
may be regarded as generally useful .in works 
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management, irrespective of the nature of the works 
in which a candidate may acquire his preliminary 
experience, or be subsequently engaged. Appro- 
priate courses, we understand, are now being 

in a number of technical colleges in 
different industrial centres, and in due course it is 
intended that examination in the subjects covered 
shall be the basis of admission to the Association. 
Of the syllabus that has been sent to us by the 
secretary, Mr. Reginald Pugh, from the office of 
the Association at Terminal House, 52, Grosvenor- 
yardens, London, 8.W.1, it can be said that it 
appears to cover adequately the subjects in which 
most successful works managers are knowledgeable 
by experience. That for the final examination 
approximates to the scope of Part. C of the associate 
membership examination of the Institution of | 
Mechanica] Engineers. Inevitably, however, the 
syllabus also includes various subjects of which 
many successful works managers know compara- 
tively little, without serious detriment to their 
administrative efficiency. A mere recital of subjects 
in a syllabus is, of course, not necessarily an indica- 
tion of the relative importance likely to attach to 





individual items ; but we may, perhaps, express the | 
hope that, in examining candidates who are engaged 
or about to engage in an occupation in which | 
personality counts so heavily, a due distinction will 
be maintained between the subjects of which a sound 
knowledge is essential, and those of which it is 
merely desirable. 


PRopUCER AND CONSUMER. 


In an address entitled the “ Producer and Con- 
sumer ” which he delivered at the monthly luncheon 
of the British Engineers’ Association on Thursday, 





May 12, Sir William Larke said it would be common 
ground that laissez faire, as a governing principle | 
of industrial and commercial policy in this country, | 
and possibly in all industrial and trading countries | 
in the world, was dead. The defects of that} 
policy might be illustrated by recalling conditions | 
in the British iron and steel industry, first during 
the boom of 1919-1920, and then during the black 
decade of 1921-1931, when trade was in the trough 
of a depression. Neither producer nor consumer 
benefited from either condition because no one 
could be a consumer unless he were first a producer. | 
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Textbook of Thermodynamics. By Prorxssor P. 8. 
Ersteiy. New York: John Wiley and Sons, In- 
corporated. London: Chapman and Hall, Limited. 
[Price 17s. 6d. net.) 

AtTHouGH books on thermodynamics are very 
numerous, the volume now under notice introduces 
an aspect of the subject which has been largely 
neglected during the past thirty years. It presents 
its matter from the point of view of the physicist, 
and, so far as possible, introduces statistical 
mechanics only where they becomes inseparable from 
the general theory of thermodynamics. 

An admirable feature of the book is the rigorous 
and logical manner in which the fundamental con- 
cepts are introduced. The author has not com mitted 
the common mistake of attempting to make the 
subject too elementary, which so often results in a 
mass of incomplete amd ambiguous relationships. 

The first portion deals with the First and Second 
Laws, and an interesting section is included on the 
history of the First Law. Binary systems and 
dilute solutions are dealt with fully, and a chapter 
is devoted to the modern concepts of fugacity and 
activity coefficients. A critical exposition is given 
of Nernst’s Heat Theorem and the theoretical and 
experimental developments in this field during the 
past thirty years are reviewed. Magnetic and 
electric phenomena, specific heat and equilibrium 
involving radiation are treated in the thorough 
manner which characterises the whole of the work. 
More abstract chapters dealing with thermal 
equilibrium and the capillary layer are included, 
but these may be skipped by the less advanced 
student without loss of continuity. 

The book will be found particularly useful to 
honours degree students in physics, and it has 
much to commend itself to engineers, who desire 
to understand the new ideas which are permeating 
the foundations on which the mechanical and physical 
sciences rest. 


The Alloys of Iron and Chromium. Volume I. Low- 
Chromium Alloys. By A. B, Kinzen and W. Crarrs. 
London : McGraw-Hill Publishing Company, Limited. 
[Price 364.} 


Tue Tron Alloys Committee of the Engineering 


There was no such thing as a consumer in isolation, | Foundation of the United States has undertaken a 
and the complete failure of our politico-economic | heavy task in sponsoring the publication of surveys 
policy, certainly for the last forty years, was really | of the world’s literature on alloys of iron. Compre- 
due to the fact that in the nineteenth century this | hensive volumes have dealt exhaustively yet criti- 





truth had not been realised. If, however, producer | 
and consumer were the same people, it obviously 
followed that producers should be but little less in- 
terested in the prosperity of their consumers than | 
they were in their own, This principle underlay the | 
organisation which the steel industry had tried to | 
adopt. Karly last year, for instance, it was learnt | 
that there was considerable difficulty in the coal | 
industry. The Lron and Steel Federation therefore 
went to the Mining Association and informed them 
that rather than allow a stoppage at a time when | 
industry was recovering, they were willing, under 
certain conditions, to pay an additional shilling per 
ton for their fuel. That was sheer commonsense, not 
philanthropy nor altruism. Neither was it altruism, 
but commonsense, when the iron and steel industry 
decided to adopt a stable price policy and to autho- 
rise no increase of price on a national basis unless 
it was justified by rising costs. The objects were 
both to make it reasonably possible to produce | 
efficiently and to maintain consumer power at its 
maximum at any time. It remained to be seen 
how far this policy would stand the stress of reces- | 
sion, if there was one. On that point, however, he 
himself was confident. For a condition of alter- 
nating boom and depression was not a law of 
nature but was due to the folly of man. 











Tue Iyetrretion or Crvin EwNorveers.--At the 
annual general meeting of the Institution of Civil Engin- 
cers, on May 10, Mr. W. J. E. Binnie, M.A., was elected 
President for 1938-39, and will succeed Mr. 8. B. Donkin 
on Tuesday, November 1, 1938. The vice-presidents 
elected were Sir Clement Hindley, Mr. M. F.-G. Wilson, 
Sir Leopold Savile and Professor C. E. Inglis. It was 
also announced that a Charles Hawksley Prize, of the 
value of 1501., had been awarded to Mr, Louis Matheson, 
for his design of a multi-storied public garage. The judges 
for this Prize are the idents of the Institution of Civil 
Engineers and the Royal Inatitution of British Architects. 





cally with information on alloys with molybdenum, 
silicon, tungsten, copper and carbon; and now 
it is the turn of chromium, for which two volumes 
have been found necessary ; the one under review 
is concerned with iron and steel containing less 
than 10 per cent. chromium. Forty years ago 
De Chalmont produced ferro-chromium in the 
electric furnace, more recently improvements having 
followed upon the production of ferro-chromium 
with a smaller carbon content. Since the latter, 
acceleration has set in both in production of 
chromium steels and of literature devoted to them. 
The works of Monypenny, Thrum, and Greaves 
have dealt fully with the subject, particularly in 
the case of higher chromium steels, so that the two 
volumes to be included under ‘the title above must 
needs present some special feature to justify their 
publication. 

Any question of such justification is met, at once, 
by the very nature of the contents. Firstly, since 
chromium is added in greater quantity than any 
other alloying element (except manganese, which is 
a general addition to all steels), the subject merits 
the fullest possible treatment. Secondly, no single 
author could attempt to accomplish what has been 
done here, viz. the presentation of a critical survey 
of nearly 500 contributions which have appeared 
in the technical Press, and a review without indi- 
vidual bias of ‘these articles which are more ephe- 
meral than papers contributed to the societies. 
Experts have pooled their efforts and provided a 
basis for future research. The authors have been 
precise in differentiating between what has been 
published before and new material they have added, 
while they have avoided a weakness inherent in 
some works, namely a too prominent display of 
details from patent literature. 

The volume opens with a refer-noe to the history 





of chromium, of. its study by such pioneers as 
Bunsen, Woéhler and Moissan before it made ite 
appearance as an industrial commodity. Then 
follow an outline of ferro-chrome production ; the 
constitution of iron-chromium alloys, with the 
mention of the uncertainties in the Fe-Cr diagram 
below 800 deg. C:; next, the system Fe-Cr-C is 
treated very fully ; and then the general effects of 
chromium in iron and steel are considered without 
penetrating into minute detail. This last chapter 
should preferably ‘have followed the historical 
introduction. The engineer is fully served as 
regards manufacture, heat treatment and mechanical 
properties of low chromium engineering steels, these 
subjects being followed by surveys of engineering 
steels containing the alloying elements Mn, Si, Ni, 
Cu, Mo, V, and W. With characteristic American 
thoroughness, surveys are given of tool steels. 
ball-bearing steels, and materials for magnets and 
armour-plate. The chemical engineer may carp at 
the brief mention of steels for high-pressure syn- 
thesis, for although lack of space may be pleaded 
in justification, there arises the question of providing 
more room in the Engineering Foundation mono- 
graphs by reducing the number of diagrams showing 
variation of properties with temperature. Many 
diagrams are reduced to a size which lessens their 
value; some are taken from literature accessible 
to the student. This point is an important one for 


| decision, for students must be encouraged to refer 


to original papers where possible. The authors’ 
summaries at the end of each chapter are ideal and 
might well be followed in this country. The volume 
in all respects maintains the high standard of the 
series. 


Hydro- and Aero-Dynamics. By 3. L. Green. London : 

Sir Isaac Pitman & Sons, Limited. [Price 12s. 6d. net.) 
Aw incidenta] result of the great and growing 
volume of new knowledge nowadays forthcoming 
from aeronautical laboratories is the difficulty 
encountered by the student in finding opportunity, 
within the time at his disposal, to ground himself 
adequately in the mathematical foundations of 
fluid motion. It is not too much to say, indeed, 
that the foundations themselves, as the result of 
recent theoretical work, are rapidly extending 
beyond the limits of the classical hydrodynamics 
of the 19th century. There exists consequently, an 
easily justifiable case for outlining in a single volume 
the essentials of both the old and the new—the 
inviscid and the viscous—theoretical bases of fluid 
motion, and for presenting such a survey as concisely 
as can be done while preserving the continuity 
and logical sequence of the whole. The degree of 
success with which such a treatise can be compiled 
evidently depends upon the author’s knowledge of 
his subject, upon his judgment in the selection and 
rejection of available matter, and finally on his 
ability to present essential material briefly yet 
clearly. 

In all these respects Mr. Green is well qualified, 
not least by his long experience as lecturer in 
mathematics at the Queen Mary College of London 
University where there is a flourishing school of 
aeronautics, and his book is eminently suitable for 
undergraduate students of aerodynamics and physics 
who already have a good command of pure mathe- 
matics. The author has necessarily borrowed 
freely from existing sources, without, however, 
missing any opportunity of simplifying or compacting 
what was needlessly abstruse or prolix in the original. 
In this way he contrives in the first eight chapters 
to cover the fundamentals of inviscid flow theory, 
dealing in turn with the mathematical expression of 
two-dimensional fluid motion, conformal trans- 
formation, circulation, vortex and wave motion, 
and the general three-dimensional flow af an incom- 
pressible fluid. The two remaining chapters are 
concerned with viscous flow. The general equations 
of motion are derived and used in modified form to 
illustrate the usual applications under conditions of 
slow motion such that the flow regime is laminar. 
A brief discussion of the principle of similarity 
introduces the concept of the Reynolds number, and 
leads to an admirably concise examination of 
boundary layer theory and its implications as 
ae fluid friction due to steady and turbulent 

iw. 

As the result of its exclusively mathematical 
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character and of its deliberate brevity, Mr. Green’s 
book has a rather severe aspect,’ almost entirely 
unrelieved by any consideration of the applications 
of theoretical results to concrete problems of aero- 
nautical design. This is in no sense an adverse 
criticism since the course of study it embraces 
would normally be undertaken jointly with one 
in applied aerodynamics. The book is, thus, 
pre-eminently serviceable to students reading 
for a degree and its value in this respect is enhanced 
by the inclusion of numerous exercises, many of 
which are questions selected from papers set at 
London University examinations during the past 
twenty years. 





A Hundred Years of Mechanical Engineering. By 
Epwarp Cressy. London: Gerald Duckworth and 
Company, Limited. [Price 15s. net.] 

On the publisher’s paper cover to this book it is 
said that the aims of the book are “ firstly to provide 
an historical background for those who have just 
entered the profession of Mechanical Engineering ; 
secondly to describe the more important depart- 
ments and the relation to other industries and 
public services. Though historical and explanatory 
in character, itis neither.a history or a text-book, 
but seeks merely to survey on a broad canvas the 
main lines of progress in their contemporary as 
well as their historical aspects.” 

Anyone familiar with mechanical engineering 
will appreciate that in the space of 340 pages only 
a sketch of the progress of the last hundred years 
can be given, and that the picture to be drawn is 
‘one rather for the scene-painter than the etcher. 
The author accordingly has taken as his domain 

. the outlines of the production and distribution of 

power, the application of power, and materials and 
processes. Beginning in Part I with the reciproca- 
ting steam-engine, he then deals in turn with the 
steam turbine, the steam boiler, internal-combustion 
engines, water wheels and hydraulic turbines, and 
mechanical and hydraulic transmission gear. Elec- 
tricity of course lies outside the scope of the book. 
Part II is devoted to materials and processes, and 
this is divided into four chapters headed, materials, 
foundry and forge, study of metals, and alloys and 
machine-shop processes. Included in ‘Part IIT are 
chapters on the engineer on the road, on the railway, 
at sea, in the air, and so on. The matter covers 
modern practice, the factsare marshalled well, and 
there are over 150 illustrations, many of them of 
great interest. These, it is true, are not always 

to find when reading the text, while the illustrations 

of the Stirling boiler on Plate XV and of the Fullagar 

engine on page 113, are both unfortunately upside 
down. 

The book is well printed and produced, and can 
be read with pleasure and some degree of profit by 
anyone interested in things mechanical. It is to be 
regretted that it shows signs of haste and of ineffi- 
cient proof-reading. There are errors in names, 
dates and facts, and these sadly detract from 
the value of the work. ‘“ Babcock and Wilson ” 
has to do for “ Babcock and Wilcox,” “ Bellis ’’ for 
Belliss, “‘ Vignolles” for Vignoles, “‘ British ” for 
Brush, and “ P. P. Smith” for F. P. Smith. We 
are told Hargreaves invented the spinning jenny in 
1864, Arkwright the water-frame in 1869, and that 
the third locomotive built in America was put into 
service in 1931! The date of Diesel’s patent is 
given as 1902, instead of 1892, that of the fitting of 
Yarrow boilers in H.M.S. Hornet as 1904 instead 
of 1894, that of the crossing of the Atlantic by 
the Great Britain as 1840 instead of 1845. Having 
been told on one page that Oliver Evans was born 
in 1755 and died in 1819, on another the reader is 
informed that in 1750 he improved his brother’s 
flour mill ! 

Perhaps the most misleading statements in the 
book are those relating to steel and iron for ships 
on pages 273 and 328. On the latter page it is said 
““no iron ship has been launched since 1874.” 
However, of all the steel and iron vessels built in 
the United Kingdom and registered therein during 
the years 1879 to 1883, iron accounted for 95 per 
cent..in 1879, 90 per cent. in 1881, and 84 per cent. 
in 1883.. Many, if not most of the mistakes in the 
book could have been avoided by consulting the 
very trustworthy catalogues of the Engineering 





Collections at the Science Museum, and it is to be 
regretted that checking by some such means was 
not resorted to. 





Mechanics. Vol. {. Statics. Vol, 11. 
Dynamics. By Proressors 8. TIMOSHENKG and 
D. H. Youne. London: McGraw-Hill Publishing 
Company, Limited. [Price 15s. net each.) 

Stnce the introductory ‘theory of © applied 
mechanics consists of comparatively simple state- 
ments, a good treatment of the subject can be 
distinguished by the practical value of its examples. 
The principle of virtual displacements, for instance, 
is all too frequently merely touched upon in books 
which come under this heading, with the result that 
the reader is left with little guidance as to the 
application of the principle. In this connection 
it should be stated that the authors of the work 
under review give an excellent explanation of the 
idea of virtual displacements, in the last chapter of 
their first volume. Their concisely arranged: dis- 
cussion of the general subjeet is elucidated by some 
very good examples, as is evidenced further by the 
sections dealing with simple trusses, and also more 
complicated structures. 

In the main the, foregoing remarks apply also 
to the second volume, on dynamics, though many 
readers would here have welcomed the substitution 
of graphical methods for the analytical solutions 
given at certain places. Moreover, a short chapter 
on the theory of dimensions would have enhanced 
the value of the treatment, for dimensional analysis 
affords a powerful means of checking results which 
involve a number of variables. Although a working 
knowledge of elementary differential equations is 
required for a thorough grasp of this part of the 
work, the illustrative examples should obviate 
practically all difficulty in connection with the 
equations which appear in these pages. It follows 
that various chapters may be used with advantage 
in the study of applied mathematics. Some of the 
subjects, however, really deserve a more detailed 
examination than the authors present, gyroscopic 
motion being a case in point, in view of the signifi- 
cance of the matter and the fact that it can be 
treated by simple methods. Such an improvement 
might be effected without greatly altering the present 
length of the book, by deleting the discussion on 


Lingineering 


some points which are of little more than academic 
interest 


to engineers, such as, for instance, planetary 
motion. These comments are of secondary import- 
ance to the more advanced student, whose notice 
may be drawn to the chapters on the dynamics 
‘of rigid bodies. 

Taken as a whole, the work well illustrates 
certain aspects of the procedure followed in American 
colleges and universities, so that it will no doubt 
attract the attention of lecturers on mechanical 
science in other countries. Both volumes can in 


— be recommended as text-books for courses 


THE EMPIRE EXHIBITION 
AT GLASGOW. 


(Continued from page 510.) 


In a previous article (page 508, ante) we gave a 
general description of the Empire Exhibition at 
Glasgow and dealt with some of its leading features, 
We now propose to take up the engineering exhibits 
in detail and commence with the stand of Messrs, 
Barr and Stroud, Limited, Anniesland, Glasgow, 
W.3, on which the most striking exhibit is 
the 12-ft. base rangefinder on an anti-vibra- 
tion mounting illustrated in Figs. 1 to 4, page 
572. This type of rangefinder is designed for 
use on board ship, either for surface work or, if 
required, for high-angle anti-aircraft observation, 
the eyepieces being inclined at an angle of about 
66 deg. to the horizontal to allow comfortable use 
of the instrument at all angles of elevation. An 








important feature of the rangefinder is that it has 
specially large optical parts, giving great light- 
gathering power and thereby enabling it to be 
used effectively under conditions of poor visibility. 
Special attention has been given in the design of 
the instrument to the question of temperature 
protection, and the rangefinder embodies the results 


of the latest practice in this respect. The construc- 
tion permits of ready dismantling and easy access 
to the inner portions. Of the two eyepieces a, the 
right is used for the observation of the field of 
view and the left for reading the range scale. The 
eyepieces can be focused separately by means of 
small finger grips on the eye caps. To increase the 
focusing range of the right eyepiece, four separate 
lenses are provided in spring caps, which can be 
fitted over the eyepiece. The right eyepiece has 
two magnifications of x 20 and x28. The lower 
power is obtained by hinging an auxiliary eyepiece 
into position over the main eyepiece. The rubber 
facepiece, shown in Figs. 1 and 3, serves as a soft 
cushion for the forehead and prevents shock or 
injury to the eyes of the observer. It can be used 
with a gas mask. A colour glass operating head 6 
is provided. By the movement of a lever connected 
to this head, a dark neutral, light neutral, or yellow 
light filter may be interposed in the field of view 
in such circumstances as during bright sunshine or 
fog. A halving edjustment head c is fitted for the 
correction of errors in halving, that is, in the relative 
vertical positions of the two portions of the image 
in the field of view. For the correction of errors in 
coincidence adjustment, a lever d is provided to 
ensure that the scale will indicate the true distance 
of an object. By setting the lever e in the “in” 
position, astigmatisers are inserted in the beam, 
thereby enabling points of light to be drawn out 
into long vertical streaks suitable for coincidence 
setting. 

The range working head f is situated on the 
mounting as shown, on the right-hand side, where 
it can be conveniently operated by the right hand 
of the range taker at all elevations of the range- 
finder. The head operates the deflecting prism 
gear of the instrument, and also the range trans- 
mitter g at the rear of the mounting, whereby range 
is transmitted from the rangefinder electrically. 
When the range taker has obtained coincidence of 
the target images and wishes to indicate a “ cut,” 
he depresses the “cut” key 4. A monocular 
sight j of large angular ‘field and approximately 
unit magnification is provided near to the centre 
of the instrument for the use of the range taker in 
rapidly directing the instrument upon a target in 
the first instance. The eyepiece of the monocular 
is inclined at an angle to the horizontal to enable 
observation to be made in comfort at all angles 
of elevation of the instrument. The trainer is 
provided with a prismatic telescope k of six diameters 
magnification and 10 deg. angular field. A vertical 
line in the field of view enables the trainer to keep 
the rangefinder accurately directed in azimuth 
upon the target. The eyepiece of the telescope 
remains fixed at all elevations of the instrument. 
The rangefinder’s seat, shown in all three figures, 
can be adjusted to the most comfortable height by 
means of the handwheel provided. It can also be 
moved nearer to, or farther from, the instrument 
by loosening a wing nut on a slide underneath the 
seat and adjusting the slide as required. The 
trainer’s seat can also be adjusted for height and 
for distance from the rangefinder. Desiccator 
connections are provided near the ends of the 
rangefinder for the attachment of desiccator tubing. 
The valve opening is closed when not in use by a 
ball plunger. When the tubing is connected, the 
screwing up of the nut on the connection forces 
the ball off its seat and allows the air to pass through 
the rangefinder. The training gear is of the worm 
and wormwheel type. The training worm is carried 
on the rotating bracket of the mounting, and is 
operated by the handwheel J. This wheel has 
two speeds of rotation, interchangeable by means 
of the head m. Associated with the training gear 
is a transmitter and tell-tale receiver n. A “ cut” 
key o is provided for the use of the trainer for 
indicating when a “cut” has been made. A 
bearing scale p is provided on the lower part of the 
mounting. The handwheel q for the elevating gear 
is operated by the left hand of the range finder and 
has two speeds of rotation, interchangeable by 
means of the head r. The drive from the gear 
associated with the handwheel is transmi to 
the rangefinder by a splined shaft and sliding sleeve 
enclosed in a leather cover, A transmitter and 
tell-tale receiver s are associated with the elevating 





gear on the mounting, and an elevator scale ¢ is 
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arranged to the right of the rangefinder faceplate. | 
Twenty-volt lamps are provided at the point «| 
for the illumination of the bearing scale index, and | 
at, the point v for the range scale, also for the 
graticule of the trainer's telescope &, and for the 
tell-tale receivers n and s. The lamps for the first 
three positions are wired to the switch w on the 
mounting. This switch, and also the tell-tale 
receiver lamps, are wired to the terminal box z. 
The illumination of the trainer's telescope graticule 
can be varied by means of a dimming switch y. 
As stated earlier, the rangefinder is mounted upon a Fig 
an anti-vibration mounting, which minimises the wae meas 
effect of vibration of the ship’s structure and enables i Go “well 
accurate ranges to be taken under conditions in 
which rangetaking with an ordinary type of mount- 
ing would be impossible. The anti-vibration device | 
also protects the instrument against shocks and 









prolongs its life. 
is the same at each end of the rangefinder. 
is carried from each side of the instrument, which 
rests without constraint upon large anti-vibration 
buffers contained in the support z. These buffers 
damp the vibration in both the vertical and 
horizontal directions. 

One of the difficulties associated with exhibitions 
is that the size of plant frequently precludes its 
exhibition, and many makers are obliged to resort 
to a display of models on this account. A typical 
example js afforded by the conveyors manufactured 
by Messrs. Mavor and Coulson, Limited, 47, Broad- 
street, Glasgow, S.E., the model .n this case being 
to a scale of 1 in. to 1 ft., so that nearly 500 ft. of 
belt conveyor and some eight associated appliances 
can be conveniently shown. The model clearly 
illustrates the advantages of the conveyors, such 
as the ease with which they can be built into 
structures and bridges, and the manner in which 
width and weight is saved in gantries. On the 
other hand it has been possible to show an actual 
example of the totally-enclosed conveyor driving 

tr, which is oil tight and proof against rain or 
ust, even under the worst conditions. An ex- 
ample of this gear, which is made in several sizes, 
is illustrated in Figs. 5 to 9, page 573. As shown 
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direct to the gearcase with spigot register, giving 
a strong and compact construction, and by rigidly 
maintaining the alignment ensuring smooth working 
and low cost of maintenance. The motor and 
switch are ironclad, and contained in flameproof 
enclosures. If flameproof enclosure is unnecessary, 
an ordinary industrial motor and switchgear can be 
supplied. The motor may be placed on either side 
of the gear. 

The alternating-current starter is bolted to the 
motor, as shown in Figs, 8 and 9. The direct- 
current drum-type starter is housed in a separate 
casing, which also contains the unbreakable non- 
rusting grid resistance. The heavy barrel contacts 
and finger tips are renewable, and the barriers are 
removable. Rigid cross stays connect together the 
two of the , the parts on each side of 
the belt, one of which carried the motor. In the first 
reduction of the gearing, the pinion on the motor 
meshes with a spur wheel on a long solid shaft, as 





in Fig. 9, the motor for the driving gear is bolted | 


shown on the left in Fig. 9. This shaft runs inside 
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the hollow shaft of the driving drum, as shown in the 
same figure, and transmits the drive to the second 
reduction. The second part of the gearcase contains 
the second and third speed-reducing gears; the 
third-reduction pinion turns the spur wheel on the 
shaft of the driving drum. These gears are shown 
at the bottom in Fig. 9, and can also be seen in 
Fig. 8. The gearing can be turned by hand by 4 
crank handle applied to a square on the end of the 
motor shaft. The gear is quiet, the gear wheels 
being machine-cut, case-hardened, and running in 
oil, and the teeth of the first motion wheels are 
ground to a high degree of accuracy after they are 
hardened. All shafts are of high tensile steel. The 
gearcases require additional oil only at intervals of 
several weeks, because they are oil-tight and all 
shafts run on ball . The only other hubri- 
cating points are nipples on the motor and on the 
snub pulley, which require to be filled by grease- 
gun every three months. A good grip by the 
driving drum is given by rubber lagging, and by the 
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snub pulley which makes the arc of contact large, ; backwards when the power is switched off. Four 
as shown in Fig. 5. The drum is slightly crowned | steel rollers in wedge-shaped recesses,allow the 
to aid true running of the belt. The diameter of the | shaft to run in only one direction, and hold the 
drum is large in proportion to the number of plies | conveyor against gravity the moment it ceases to 
in order to avoid ply-separation. A hold-back is/run forward. The rollers are kept from chattering 
provided on the second reduction shaft, by means | by spring-loaded pins. This holdback is shown in 
of which an uphill conveyor is kept from running | Fig. 6, with the cover removed. The centre piece, 
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CARE Sepa to ee cree ee tp ey = free Sen 
clockwise. It is ing in the ite 
direction by the four rollers in wetted 
recesses. 

Messrs. Duncan Stewart and Company, ‘Limited. 
London-road Iron Works, Glasgow, §.E., are 
exhibiting a 12-in. rolling mill and an air-hydraulic 
accumulator, together with a crystalliser fitted 
with Herisson cooling apparatus, showing the 
arrangement and gonnections of the coils. .The 
rolling mill is. illustrated in Fig. 10, page 574, It 
consists of a pinion housing and 12-in. mill stand, 
and is part of a complete mill train of four three- 

and one two-bigh roll housings. This 12-in. 
is a small section of a large steelworks 
at present under construction to the orfler 
H. A. Brassert for Turkey. The 12-in. 
is supplied with roughed material from « 
‘16-in. mill, and is to produce down to }-in. 
squares, and 1}-in. to 2-in, equal-sided 
ive power is supplied by an 800-h.p. 
running at 735 r.p.m., reduced to r.p.m. 
a 4-9 to I reduction gear. case 
of fabricated steel construction. ‘nem 
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4 
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transmitted from the gear unit through a prea! 

coupling to the pinion housing. The 
distributes the power to the mill 
“having positive drive} The Trolls 


& 


FTE 
iH 


: 


of each stand are by spindles and coupling 
boxes. The linear roll is 470 ft. per minute. 
The pinion and ca} ar of eat gn The 
three heat-treated forged. steel © le-helical 


-cut pinions run. in white-metal lined 
cast-iron bearings. The pinions are totally enclosed 

the y&-complete oiling system is 
fitted, the bottom of the housing forming an oil 
sump from which a pump draws the oil through a 


ei 





filter, discharging it into the bearings. Perforated 
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12-In. Mitt Stanp; Messrs, Dunoan Srewart anp Company, Limirep. 


pipes spray oil on/are adjustable axially by means of clamps. The 
the pinion teeth. The | chocks are held in position by clamps and may be 
cast-steel housings are | quickly removed by slackening off the single bolt 
of massive construc-| which retains the clamp, thus allowing the clamp 
tion, with widespread | to swing clear of the chock. 
feet. The cast-steel; The second exhibit of Messrs. Duncan Stewart, 
caps are connected by | illustrated in Fig. 11, annexed, is a small air-hydraulic 
a cast-steel distance | accumulator combined with a hydraulic pressure 
piece, on which are} pump, an air compressor for producing and main- 
lifting eyes so that both | taining the necessary air pressure in the bottles, 
caps can be lifted clear | automatic electric control gear, and a unit consisting 
of the housing together. | of a reversing hydraulic valve, operated automati- 
The caps are held to| cally by an electro-hydraulic Thrustor. This unit 
the housing by clamps | represents the discharge or demand side of a hydrau- 
and wedges, which en-/lic plant. The exhibit therefore represents in 
able the caps to be | itself a complete hydraulic system, supply, storage 
removed quickly for|and demand. The air-hydraulic accumulator has 
roll replacement. Tlie | been designed to eliminate the necessity for heavy 
middle roll is fixed, | foundations and the wear and tear of heavy moving 
and the topand bottom | parts. A further feature of the design is that no 
rolls are adjusted to/ shocks are generated in the pipe system owing to 
it by means of hand-/ sudden cessation of the demand, as is the case when a 
operated screws. Thej| weight-loaded accumulator is used. The first 
bottom screws are / cost of this accumulator, including foundations, is 
manipulated through | said to be considerably less than the cost of a 
machine - cut bevel| corresponding weight-loaded accumulator, and the 
gearing, the driving| running and maintenance costs are negligible as 
bevel shaft passing|there are no moving parts. The control system 
the body of used is the firm’s non-contact system, which has 
the housing to a conve-| been extensively used for other and similar pur- 
nient point for mani-} poses. It consists essentially of a mercury U-tube 
pulation. In the top| type control pot. The rise and fall of the mercury 
roll, the screwdown is | leg, which corresponds to the rise and fail of water 
direct. The cast-steel| in the accumulator water vessel, controls a trans- 
chocks have  white- | mitter coil. The variation of the induced currents 
metal linings, the white | in the coil, due to its rise and fall, operates relay 
metal shrouding the| contacts which, in turn, regulate the stopping 
roll necks to prevent and starting of the hydraulic pump or pumps, or, 
theentry of scale tothe |in the case of continuous running pumps, the 
bearings. The top roll | solenoid-operated by-pass valve. This control gear 
is fitted with a cast-|can be designed to control any number of pumps, 
steel carrying chock | and possesses the advantages of absence of “ make 
with spring suspension, | and break” action in the mercury pot, visual 
to keep the roller! indication of water level in the accumulator, and 
against the screw. A | theease with which, by simply adjusting the contacts 
gunmetal cover is fitted | of the instruments, the pumps can be brought in 
Arr-Hypraviic AcoumULATOR; MrEssks. Duncan Stewakt over the bottom roll | or cut out at any water level. 
anp Company, LimIrTep. bearings. All chocks (T'o be continued.) 
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JERUSALEM WATER SUPPLY. 





Fie. 1. 





PURIFICATION PLANT AT RAS-BL-AIN. 





Fie. 2. 


THE PUMPING PLANT OF THE 
JERUSALEM WATER SUPPLY. 


To those engineers who have antiquarian tastes, the 
early history of the water supply of Jerusalem cannot 
fail to be of great interest. The city, set upon a hill 
and surrounded by walls, presented difficulties regarding 
its water supply which did not exist in most of the other 
famous eities of antiquity, usually situated astride 
a river, but which were solved with fair efficiency at 
different periods by the rock-hewn cisterns of the 
Canaanites and early Israelites, by the aqueducts and 
pools of Solomon, and in Roman times by further 
aqueduets with which Herod and Pontius Pilate were 
concerned. Sharing the destruction of the city in 
1.D. 66, the waterworks remained derelict for about 
a thousand years when, at the time of the Crusades, 
the Arabs got them into something like working order 
again. This state of affairs did not, however, last 
long, so that until the surrender of the city to Lord 
Allenby in 1917, the only source of supply was an 
insignificant one derived from Solomon’s pools and 
reserved for the use of the modern authorities of the 
Mosque of Omar, rain-water cisterns being depended 
on for other areas. Notwithstanding the interest of 
the earlier history, it is with developments since the 
last-mentioned date that this account is concerned. 

On the taking over of the city, one of the first 
activities of the Army of Occupation was to provide a 
pumped and piped supply from the spring at Arrub, 
from which Solomon’s Pools are fed, and from the 
Pools themselves. This was an emergency measure 


PumpinG Station at Ras-ev-Arn. 


only, and was recognised as being quite inadequate | 


for the permanent needs of the City. The way to a 
really effective solution of the problem was barred by 
the fact that a concession had been granted by the 
Turkish Government, and the concessionaire having 
found it difficult to proceed, repeated extensions of his 
| time limit were granted. In the meantime, the 
| position became so acute that a further emergency 
| supply was necessary. This was installed by the 
| Municipality, without prejudice to the concession, and 
consisted of a pumped supply from the Wadi Farah, 
some five miles from Jerusalem and 2,000 ft. below it. 
Further extensions were found necessary, and two 
| More sources were tapped, in 1929 and 1931, respec- 
tively. One source was 8} miles from Jerusalem and 
| 2,600 ft. below it, the corresponding figures for the 
| other being 10} miles and 3,300 ft. The output from 
| the whole of the sources mentioned above did not 
exceed more than about 300,000 gallons per day in 
the dry season, an amount still inadequate. The 
concession being ultimately revoked, the Government 
| decided on a scheme of a more permanent nature, and 
| in 1931 instructed Mr. Fawcett Pudsey, A.M.Inst.C.E., 
Director of Public Works, Jerusalem, to submit pro- 
posals. These, after some slight modifications, were 
finally approved in July, 1933. 

It may be mentioned here, however, that the urgency 
of the matter was such that some construction had to 
be started before the whole scheme was worked out in 
detail. The site of the supply decided upon was at the 
Ras-el-Ain springs at the head of the Auja River. It 











is about 37 miles distant from Jerusalem and 2,750 ft. 


lower than the city ; that is, it is only a little above sea 
| level. It is the only possible point of supply having 
| water of satisfactory potability, ample quantity and, 
| im the absence of any riparian ownership rights, not 
presenting legal obstructions to its use by the Govern- 
|ment. Geologically, the site is interesting, as in the 
—< it occupies on three sides of a small hill, springs 
emerge with individually differing salt contents. This 
difference is attributed to the presence of a common 
outlet from two subterranean reservoirs deriving their 
water from different areas. It was ho that, by 
going deep enough in that portion of the site where 
the surface springs contained not more than 12 parts 
per 10,000 of chlorine, no filtration would be required, 
though the Director of Medical Services stipulated for 
softening. Three wells of 10-ft. bore were accordingly 
sunk in this part to depths of 30 ft., 43 ft. and 29 ft. 
below their respective ground levels, and at this depth 
gave a combined total yield of 500 gallons per minute. 
This quantity was inadequate but, while there was 
no doubt that it could be increased to the desired 
amount by further working, the situation was such 
that other means had to be adopted to get water 
into the completed pipe line and pumped to its 
destination. 

Further work on the wells and the higher ground 
near them was accordingly stopped for the time being, 
and a collector was constructed to take in spring 
water which, although of less chemical purity, woul 
be of sufficient quantity to meet all the requirements of 
an initial daily supply of 1,340,000 gallons. This 
collector consists of a well, 30 ft. in internal diameter 
and 13} ft. deep, fed by radial concrete feeders, 2 ft. in 
diameter, laid in graded gravel. This source of supply 
| was used to tide over the initial difficulties of gett 

the supply into immediate use, a plant for the auto- 
matic injection of chlorine and alum being i 

in the pipe line. The permanent installation at 
Ras-el-Ain now consists of a pumping station and a 
sterilisation, softening and filtration plant. The 
latter, as it follows modern practice with lime treat- 
|ment, scarcely demands detailed description here, 
though, to give some idea of its scale a general view 
| is given in Fig. 1. The capacity of the plant is 1,500,000 
| ealtons per day, but accommodation is provided for 
an ultimate capacity of 3,300,000 gallons per day. 
This station does not, of course, deliver the water dir- 
|ectly to Jerusalem, there being three other stations on 
| the pipe line. The water at Ras-el-Ain is raised through 
a height of 75 ft., and, after treatment, is delivered to 
a reservoir adjacent to the main pump house, whence 
it is pumped to a reservoir at Latrun, 22 miles distant 
and 600 ft. above sea level. The Latrun station 
| delivers the water through a shorter distance but to 
|a greater height, the third reservoir and pumping 
station being at Bab-el-Wad, 54 miles from Latrun and 
1,250 ft. above sea level. The fourth, and final, 
pumping station, at Saris, is 3 miles from the third, 
and is 2,050 ft. above sea level. The water is pumped 
from Saris through a further length of 10} miles of 
pipe, the height of the final reservoir being 2,850 ft. 
above sea level. 

| The pipe line is 18 in. in internal diameter, which 
| dimension allows for a velocity of 3-63 ft. per second 
when the ultimate maximum delivery of 2,400 gallons 
per minute is passed. Below a head of 200 ft. the 
pipes are centrifugal cast-iron, with Johnson joints ; 
above that head they are of steel with the same t 

of joint up to 300-ft. head, Victaulic joints being then 
used. The alignment and grading of the pipe line, 
particularly after it enters the Judean mountains, is 
by no means straight or uniform, but twists and winds 
up and down as it follows the main road from Jaffa to 
Jerusalem. All the reservoirs are of reinforced con- 
crete, and are insulated with earth embankments and 
coverings. The initial and intermediate balancing 
reservoirs each have a capacity of 660,000 gallons, and 
have an internal partition, so that one section can be 
operated while the other is being cleaned. The ter- 
minal reservoir is in two sections, and has a total 
capacity of 4,500,000 gallons. There is also a 4 
level reservoir of 2,200-gallons capacity serving the few 
houses that are above the supply level of the main 
reservoir. The terminal reservoir, being within the 
Municipal boundary, was designed and constructed by 
the City Engineer.” The existing distribution system 
has been connected to the new terminal reservoir, and 
replacement and improvement of the arterial mains is 
being proceeded with as it becomes necessary and as 
funds are available. The four pumping stations are of 
reinforced concrete on a dressed stone plinth. The 
exterior is without ornament and, as will be seen in 
the view of the interior given in Fig. 2, the windows 
are of unusual type, the reason for which is the necessity 
for shading them externally by a cantilever concrete 
awning to prevent intense lights and shadows from the 
strong sunlight without. 

Referring to Fig. 2, which shows the Ras-el-Ain 
station, it is apparent that three sets of main pumps 
are provided, there being room towards the foreground 











for another set when the maximum capacity of 3,300,000 
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gallons per day is called for. At present only two sets | 
are run at a time, the third set being a stand-by plant. 
Similarly, for the full capacity only three sets will be 
used, with a fourth in reserve. The pumps, seen to 
the left of the illustration and partly wae oe! by the 
heat exchangers in front of them, are of the “ Spiro- 
glide ” horizontal centrifugal multi-stage type manufac- | 
tured by Messrs, The Harland Engineering Company, | 
Limited, Alloa, and are designed to deliver 800 gallons 
per minute per pump against a total head of 850 ft. | 
at a ee speed of 1,000 r.p.m. There are nine 
stages, and the delivery branches are of 8-in. bore, 
the suction branches being of 9-in. bore. The spindles 
run in external ring-lubricated bearings. The guaran- | 
teed efficiency of the pumps is 82 per cent. They are | 
driven through speed-increasing gear having a 2-5 to | 
1-0 ratio. The gears were manufactured by Messrs. | 
Power Plant Company, Limited, West Drayton, and are | 
of the double-helical totally-enclosed type with forced 
lubrication. The Diesel engines were manufactured by 
Messrs. The National Gas and Oil Engine Company, 
Limited, Ashton-under-Lyne, and, as will be evident 
from Fig. 2, are of the firm’s totaily-enclosed type with 
seven cylinders. They employ solid-injection and 
work on the four-stroke cycle. Each engine develops 
360 brake horse-power at 400 r.p.m., with a guaranteed 
fuel consumption of 0-39 Ib. of oil per brake horse- 
power hour at full load. The cylinders are 11-in. bore 
and the piston stroke is 15 in. The circulating pump 
is mounted on the bedplate and driven directly from the 
crankshaft by roller chain. The water is cooled by 
Holden and Brooke tubular heat exchangers. Vokes 
air filters are fitted to the air inlet, and Streamline 
filters to the lubricating oil. The fuel is taken from 
the daily service tanks seen to the right of the illus- 
tration, these tanks being gravity-filled from an 
external storage tank to which, at Ras-el-Ain, it is 
pumped from the railway transport tanks in which it is 
delivered. The exhaust passes through a silencer and 





| by Claude by using 


DISORDERLY MOLECULES AND 
REFRIGERATING ENGINEERING.* 


By Sm Frank Smrru, K.C.B., F.R.S. 
(Concluded from page 502.) - 


A COMPRESSED gas is necessarily cooled when, by 
expansion in an engine, it does external work. The 
bombardment of the rapidly moving molecules of gas 
on the piston constitutes the pressure, and as the 
piston moves forward and does work, some of the 
kinetic energy of the molecules is transformed into 
external work. The temperature of the expanding gas 
is thus lowered. This principle was applied by Claude. 
The gas to be liquefied is compressed and cooled by 
water or air. Part of it then passes into an engine, 
does work by expansion, and is thereby cooled. It 
then passes into a condenser, in which it serves to cool 
and liquefy another part of the gas from the compressor, 
which enters the condenser by means of a tube; a 
heat-exchanger is employed. As with the Joule- 
Thomson apparatus, it is essential for the temperature 
of the condenser to be lower than the critical tempera- 
ture of the substance if the gas is to be liquefied. To 
liquefy air necessitates the compressed gas in the 
engine being at a very low temperature. In practice 
it is about — 120 deg. C. In consequence, lubrication 
troubles were at first experienced. They were overcome 
trol ether mixed with cylinder-oil 
as a lubricant until liquid air was formed, when the 
liquid air itself served as a lubricant. In the liquefier 
designed by Kapitza, who adapted the Claude method 
for the liquefaction of helium, a small gap was left 
between the piston and cylinder, so that the two are 
never in contact and no lubricant is therefore required. 
Loss of gas through the gap is minimised by working 
the piston at a rapid rate. The cooling by Kapitza’s 
expansion-engine can be carried below 10 deg. K. 

When the demands for liberal supplies of oxygen for 





is then led into a common culvert leading to a chimney 
stack at the rear of the pump house. 

It will be noticed in Fig. 2 that there is a belt-driven 
electric generator adjacent to each gearbox. These 
run at 1,000 r.p.m., and the countershaft is provided 
with a frictionclutch. Each generator delivers 28 kW, 


at 200 volts, their main function being to supply | 


current to the well pumps, of which there are three, 
two in the collecting basin and one in one of the wells. 
The pumps are of the single-stage horizontal centrifugal 
type, supplied by the makers of the main pumps, 
and each is capable of delivering 800 gallons to 1,000 
gallons per minute against a total head of 75 ft. The 
driving motors are each of 34 brake horse-power, and 
are stopped and started from the main pump house, 
though an automatic cut-out operates when the suction 
head exceeds 16 ft. The main generators, in addition 
to supplying current for the well pumps, serve the 
motors of various auxiliaries in the pump house, those 
for the purification plant, and for lighting, &c. 

These duties are provided for, when the main pump 
sets are not running, by a three-cylinder National 
vertical engine developing 54 brake horse-power at 
800 r.p.m. This engine is coupled at one end to a 
30-kW generator, and at the other to an air com- 
pressor, and may be made out, at the far end of the 
pump house, in Fig. 2. Near it, but hidden by the 

set of main engines, are two Harland motor- 
generator sets which are coupled directly to a single- 
cylinder 8-5-brake horse-power National Diesel engine 


medical and industrial purposes first arose, they 
| were met by a chemical process, namely, the oxidation 
and de-oxidation of barium oxide. It was not until 
|the end of the nineteenth century that Linde and 
| Hampson produced machines for liquefying air and 
other gases by the Joule-Thomson effect. By itself, 
however, this method cannot separate oxygen from 
the air; it merely liquefies the air, and the resultant 
liquid is a mixture of oxygen, nitrogen, argon, and 
traces of other gases. While liquid air is of some 
service, the main demand in engineering is for com- 
paratively pure oxygen for welding and other purposes, 
and for nitrogen for the manufacture of ammonia and 
cyanamide. It became necessary, therefore, to 
separate the oxygen from the nitrogen. The process 
adopted for separating the gases is known as rectifica- 
tion, being analogous to that used by distillers for 
extracting alcohol from fermented wort. Rectification 
depends on the fact that when equilibrium exists 
between a mixture of two liquids and the vapour it 
gives off, the composition of the vapour is always 
different from the composition of the liquid if the two 
wT have different boiling-points. The substance 
which has the lower boiling point (that is, the one 
which is the more volatile) is in greater proportion in 
the vapour than in the liquid. Oxygen boils at 90 deg. 
K. and nitrogen at 77 deg. K., and in liquid air there 
is approximately 21 per cent. of oxygen and 79 per cent. 
of nitrogen. The liquid nitrogen is the more volatile, 
and when equilibrium results between the liquid air 





at one end, and to an air compressor at the other. The 
generators have a capacity of 5 kW at 220 volts to 
320 volts, and are normally used for battery charging. | 
The motors may be operated from either the generators 
on the main pumps or that driven by the three-cylinder 
auxiliary engine, while the compressors may also 
driven by the motors when required, the single-cylinder | 
engines and the generators being then disengaged and | 
the power taken from the auxiliary generator. Nor- | 
mally the compressors are driven by the engines and | 
have an outputof 14-Scub. ft. per minute, the maximum | 
pressure being 350 lb. per square inch. The air is stored 
in containers for engine starting. The nature of the | 
auxiliaries enables a variety of operating conditions or | 
emergencies to be met. An 1. -panel switchboard is | 
caper for controlling the electrically-driven plant. | 

he account just given applies only to the Ras-el-Ain 
station. The other three stations are similar, except as 


and the vapour above it, there is about 7 per cent. of 


| oxygen and 93 per cent. of nitrogen in the vapour. 


The separation of oxygen and nitrogen by rectifica- 
tion is effected as follows: From an upper vessel drops 
of liquid air fall slowly towards a lower vessel, which 
contains liquid oxygen. Vapour is given off from the 
latter, and as the molecules come into close contact 
with the drops of liquid air, some of them condense, 
since the liquid air is at a lower temperature. Part of 
the nitrogen in the drops evaporates simultaneously, 
with the result that if the drops are small and they fall 
very slowly, all the nitrogen is evaporated by the time 
they reach the lower vessel. Oxygen alone is left. 
The gas leaving the upper portion of the tube has a 
composition of about 7 per cent. of oxygen and 93 per 
cent. of nitrogen, this being the composition of the 
vapour in equilibrium with a liquid having the same 
composition as air. In practice, this vapour, which is 


regards . xi ie shi , i ; 2 . . 
gards the auxiliaries, as no machinery for purification | under pressure, is allowed to expand, and in expanding 


plant is involved. In these stations the generators 
driven from the main pump sets are of 7-5 kW only, 





it liquefies at the temperature of the liquid oxygen. 
This liquid, if allowed to fall in drops as before, will 


pos pec ; : . 
d are operated from extensions of the pump spindles | cause more oxygen from the ascending vapour to 


| 


through friction clutches. There is no auxiliary | .ondense and more nitrogen to evaporate, with the 


standby set, and only one motor-generator set for bat- | 


result that the gas gets richer and richer in nitrogen. 


ry charging, &c., in addition to a seven-panel switch | In such manner comparatively pure oxygen, nitrogen 


board. All the stations are alike as regards accessories, 
there being a hand-operated overhead crane, repair 
bench, and so forth, 
We are indebted to Mr. Pudsey for the photographs | 
here reproduced, and for data on which this article is | 
based, and to Mr. P, P. Taylor, A.M.Inst.C.E., of the 
Public Works Department, for some other particulars. 


|} and argon are obtained from the air. 


In the separation of nitrogen by modern rectifying 
processes, a purity of 99-8 per cent. can be obtained. 








* The forty-fourth James Forrest Lecture, delivered 
before the Institution of Civil Engineers, on Tuesday, 
May 3, 1938. Abridged. 


| To-day single plants are in operation which produce as 


much as 80 tons of nitrogen per day. The nitrogen is 

} used in the manufacture of cyanamide, a nitrogenous 
fertiliser formed by passing nitrogen gas over heated 
calcium carbide, and it is also used for the manu- 
facture of synthetic ammonia. Argon, which was 
discovered by Rayleigh and Ramsay in 1894, exists 
in the air to the extent of only about 1 per cent. It 
may appear to be of negligible importance, yet its 
extraction and use are saving us many millions of 
pounds every year in our electric-light bills. Indeed, 
for the electric-lamp industry alone, over 10 million 
eubie feet of argon are separated from the air every 
year, and because of its use we get nearly twice as much 
light for our-money as we did previously. When the 
tungsten filament replaced the carbon filament in the 
electric lamp, the efficiency was greater because of 
the higher temperature at which it could be run. If 
the temperature were raised too high, evaporation of the 
metal produced blackening of the bulb and resulted 
in a shorter life for the lamp. In 1912 it occurred to 
Langmuir that the evaporation could be reduced by 
putting the metal under gaseous pressure by the intro- 
duction of a chemically inert gas. In the first gas- 
filled lamps nitrogen was used, but argon is more 
efficient, for not only is it chemically inert, but its 
power of carrying off heat from the filament is lees than 
that of nitrogen. At the present time more than 
1,000 million lamps containi on are made every 
year, and it has been estimated that the annual saving 
in our lighting bill is many millions of pounds, This 
result could not have been obtained without refrigerat- 
ing machinery. Neon is another gas in the atmosphere 
and it also is extracted by low-temperature separation. 
Neon is largely used in electric vapour-discharge tubes 
for advertising purposes, and it has the low boiling 
point of 27-2 deg. K. 

The critical temperature of carbon dioxide is 304 deg. 
K., or 31 deg. C., so that at ordinary temperature 
carbon dioxide can be liquefied by increasing the 
pressure. Work is done on the molecules of earbon 
dioxide by pressing them closer together, and as a 
result their kinetic energy is increased; that is, the 
temperature is raised. By cold water or other means 
the temperature is restored to normal, and when the 
pressure is sufficiently great the mutual attraction 
between the molecules produces liquefaction. In 
practice, the temperature is kept below 20 deg. C.. 
and the pressure used is about 80 atmospheres. There 
are several methods for producing solid CO,. In one 
the vapour over the liquid is allowed to expand, with 
the result that some solid in the form of “ snow” is 
produced, the gaseous CO, being drawn off and re- 
compressed. When the vessel is nearly full of “ snow 
it is flooded with liquid CO, to form a slush. Evapora- 
tion at atmospheric pressure is allowed to take place. 
and the contents of the vessel freeze to a solid block. 
As solid CO, passes from the solid to the gaseous state 
without passing through the liquid condition at ordinary 
temperatures and pressures, it is impossible to have 
liquid CO, in ordinary industrial practice and this 
makes the handling of solid CO, an easy matter. 

The expansion of a compressed gas with or without 
external work being done, coupled with the cooling 
due to evaporation of the resulting liquid, has been 
used to obtain temperatures less than 1 deg. K. While 
it is most improbable that the absolute zero of tem- 
| perature can ever be reached, advantage has been 
| taken of the magnetic properties of matter to approach 
| it very closely. The phenomena we know as magnetism 
|are due to the existence of atomic magnetic dipoles. 
When these are placed in a magnetic field, the elemen 
| tary magnets are pulled in the direction of the field. 
| The motion of the atoms which constitutes temperature 
| resists this, and so the resultant magnetic field depends 
|on the temperature as well as the intensity of the 
magnetic field. The higher the temperature, the less 
|the magnetisation. In general, the magnetic dipoles 
| get arranged in orderly fashion at comparatively high 
| temperatures, but there are a few substances, such as 
|iron-ammonium alum, in which random orientation 
exists at very low temperatures. When these sub- 
stances are at the lowest temperature attainable 

by the methods previously described, and a magnetic 
| field is created, the field controls the dipole directions 
|and heat is developed. This heat is slowly absorbed 
|by the cold surrounding substances, and when the 
|low temperature has been restored the magnetic field 
| is removed. The dipoles get back to some extent into 
the disordered condition again, and consequently the 
temperature drops. In this way a temperature as 
|low as 0-003 deg. K. has been attained. It is of 
| interest to note that the electrical resistance of pure 
metals has been found to be proportional to their 
absolute temperatures, except when very near the 
absolute zero of temperature. With some metals. 
| at a temperature a few degrees above the absolute zero. 
| the electrical resistance disappears, this condition being 
| known as “ supra-conductivity.” It has further been 
| discovered that the presence of a magnetic field lowers 
the temperatures at which this supra-conducting state 
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occurs. Niobium carbide is supra-conducting at as 
high a temperature as 12 deg. K. 

In the case of a liquid the molecules are regarded as 
being in touch with one another as well as being in a 
state of motion. The majority of the molecules, 
which approach the surface more or less vertically 
from the interior of the liquid, have their motion checked 
by the attractive force of the other molecules, and are 
forced to turn back. But many molecules, which 
approach the surface with an exceptionally high 
velocity, overcome this attraction and pass into the 
upper gas space. In doing so, work is done against 
the attractive force of the molecules and the kinetic 
energy is correspondingly reduced. Any gas molecules 
which come near the liquid surface from above are 
attracted by the molecules at the surface and are 
drawn into the liquid. There is equilibrium when as 
many molecules leave the surface as enter it. 

As the more rapidly-moving molecules are the ones 
which leave the surface, it follows that the average 
intensity of the translatory motion inside the liquid 
is reduced : that is, the temperature is lowered. If the 
re-entrance of rapidly moving molecules is prevented 
by pumping off the vapour as soon as formed, and at 
the same time precautions are taken to prevent 
heat from entering the liquid from the outside, very 
low temperatures may be obtained. Water may easily 
be frozen in this way and with ether a reduction of 
temperature of 130 deg. C. may be obtained. 

The apparently insignificant cooling effect due to 
the evaporation of a liquid—a phenomenon which has 
been known for thousands of years, although the 
mechanism was unknown until the nineteenth century 
—is the basis of most modern igerating machines. 
In the case of many liquids the cooling effect at atmos- 
pheric pressure is small but, as we have seen, a con- 
siderable reduction of temperature can be obtained 
by pumping off the vapour formed above the surface. 
Indeed, about a century ago Faraday reached a tem- 
perature of 160 deg. K., or — 113 deg. C., by evaporat- 
ing a liquid under an air-pump. 

The present refrigeration practice depends on the prin- 
ciple that some substances, which exist as vapours at 
ordinary temperatures and pressures, may be liquefied 
upon being subjected to higher pressures, but without 
lowering of temperature ; that is, the ordinary tempera- 
ture is well below the critical temperature of the 
substance. It is necessary, therefore, that any pumping 
mechanism should not only exhaust the vapours from 
the upper surface of the liquid, but should also be 
able to compress them. The two principal substances 
in use are ammonia and carbon dioxide, and it is 
part of the process to collect the vapours and to com- 
press them to the liquid state again, so that they move 
in a cycle. Imagine a start to be made with gaseous 
ammonia. When compressed, the molecules are 
pushed together. Any heat produced is extracted by 
cold water, which surrounds the container. The 
attractive force between the molecules becomes more 
and more effective, and eventually the ammonia 
liquefies. This cold liquid refrigerant is forced through 
an expansion- or throttling-valve, and the pressure is 
reduced by suction to such an extent that the liquid 
boils in the cooling coil of the evaporator. Brine which 
is in the evaporator is thus cooled and is circulated 
through pipes and tanks as may be desired. 

Cold brine is used directly or through the medium 
of ice on a most extensive scale. It is impossible to 
describe its many uses here, including as they do the 
conditioning of air for public rooms ; the formation of 
ice in skating-rinks; the freezing of ground by the 
civil engineer for shaft-sinking and tunnelling in water- 
logged strata; and, above all, in the transport and 
storage of all kinds of food. It is of interest to note 
that the first artificial ice rink was constructed in 
Chelsea in 1876, and that the first successful application 
of refrigeration to borings in water-laden strata was 
by Messrs. Siebe, Gorman and Company, of London, as 
long ago as 1862. In the sinking of wells in mining 
and in tunnel building, a water-bearing stratum gives 
the engineer more trouble than anything else. In very 
difficult cases refrigeration of a portion of the water- 
saturated area renders easy an otherwise difficult or 
impossible task. The freezing process consists in the 
formation of a solid wall of ice around the ground to be 
excavated. The ice wall is formed by drilling a number 
of holes in which freezing pipes are inserted and through 
which cold brine is circulated. Cylinders of hard frozen 
earth are formed around each brine pipe, and the 
freezing is continued until these cylinders join together 
and a hard cylindrical core is obtained. This can then 
be excavated in a normal manner. 

The use of brine systems of refrigeration for the 
transport of food overseas is of vast importance. 
Whereas 60 years ago there was no refrigerating 
machine and no cold storage provided in ships, to-day 
the refrigerated space in ships bringing food to Great 
Britain alone amounts to not less than 100 million 
cubic feet. To-day there are single ships having refri- 


gerated space of over 500,000 cub. ft. capacity, and | passes 


capable of carrying cargoes of 5,000 tons of chilled or 





frozen meat. The number of vessels holding refri- 
gerating certificates has arisen from 174 in 1915 to 
546 in 1935. The capacity of the public cold stores in 
Great Britain amounts to about 50 million cubie feet, 
whilst our annual output of artificial ice is of the order 
of 1,250,000 tons, of which the fishing industry uses 
750,000 tons. 

The imports of chilled and frozen meat into Great 
Britain in 1935 totalled 19 million cwt., and were 
valued at 39,000,000/., whilst the total value of the 
refrigerated food produce imported was over 
110,000,0007. No fewer than 30 countries contribute 
to our food supply by the help of refrigeration, and 
it may truly be said that the food which we eat is now 
practically independent of the seasons. The industry 
of modern refrigeration is indeed an outstanding 
feature of the world’s economic progress. 








THE APPLICATION OF TIME 
STUDY TO ROLLING MILLS. 


Amonc the contributions considered at the annual 
general meeting of ety and coe Institute, on 
May 6, was a re Rolling-Mill Committee 
of the Iron and Steel Industrial Research Council, 
entitled ‘The Ap of Time Study to 
Mills.” The report, which is in the form of a 
handbook of 130 pages, er with the statement 
that the use of time study in the heavy industries in 
Great Britain is, at present, in its infancy, and in so far 
as rolling mills are concerned, has been chiefly confined 
to the determination of bottle necks between the 
various mill units. Hence, a series of in tions 
into the possibility of applying time study to the 
establishment of stan which would allow direct 
comparison of rolling-mill performance under varying 
conditions, has been undertaken. The investigations 
were conducted for the Committee by Mr. S. L. Poole, 
of the Technical Department of the British Iron and 
Steel Federation, and his colleagues, Dr. C. E. Marshall 
and Mr. K. S. Lockie, with the co-operation of time- 
study officers and engineers of the firms directly 
concerned. 

Three rolling mills were examined, namely, a steam- 
driven 36-in. cogging mill, an electrically-driven 36-in. 
cogging mill, and an electrically-driven 30-in, slabbing 
mill. By applying standards based on time studies, 
an efficiency index was established, by means of which 
the performances of each mill could be compared. 
Briefly, the method adopted was to multiply the output 
of each individual product by the standard time for 
rolling that product under optimum conditions. 
Whatever the composition of orders and the range of 
products dealt with, it is possible to say that a shift 
has produced so many standard minutes of work, and 
the ratio of these standard minutes to the total shift 
time produces the measure of the output efficiency 
with which the mill has been operated. It is empha- 
sised that this is definitely a more reliable guide to shift 
performance than the tonnage produced, as the varied 
composition of orders as between one shift and another, 
and the varying rates of outputs possible on different 
products, generally invalidate a tonnage comparison. 
The time studies were carried out under everyday 
working conditions of plant operation and mill per- 
gramme. The general technique employed in ape ve 
out these observations was to study the effects of the 
various factors influencing the output ; first as between 
successive ingots to the same product, and secondly, 
as between different products. 

Several interesting facts emerge from a detailed 
examination of the report. The necessity for correct 
and adequate heating is already fully realised, but 
in view of the marked differences in the results 
obtained with ingots at various temperatures, it is 
felt that this point is worthy of particular attention. 
The results of the study of the steam-driven mill 
show that as the initial rolling temperature fell from 
1,170 deg. to 1,100 deg. C., a difference of only 70 deg. C., 
the net rolling time was increased from 75 seconds to 
105 seconds, t.e., as much as 40 per cent. When the 
initial rolling temperature sank as low as 1,000 deg. C., 
the increase in the net rolling time amounted to as 
much as 100 per cent. In the electrically-driven 
slabbing mill, a drop of temperature from 1,160 deg. 
to 1,080 deg. C., caused an increase in the net rolling 
time of 50 per cent., and an increase in the total rolling 
time, i.¢., including manipulation times, of approxi- 
mately 20 per cent. The power consumption was 
measured only on the electrically-driven cogging mill, 
and it was found, as was expected, that there was a 
considerable increase in the power consumption due to a 
fall in the temperature. As the initial rolling tempera- 
ture fell from 1,160 deg. to 1,040. deg. C., the power 
increased by 37 per cent. 

It was generally found that the three shifts in each 
mill were not working to the same method. In the 
steam-driven cogging mill, a different number of 
was used to effect the same reduction under 
similar conditions, and, in another mill, a different 





technique was adopted as regards manipulation. 
While discretion must clearly be allowed when the 
conditions, such as heating, are abnormal, it would 
seem beneficial, for standard conditions, that the best 
~~~ for a particular mill be determined and 

. It is suggested that standard specifica - 
tions be issued to mill tesme and thet these ipuld be 
deviated from only when the conditions are abnormal. 
In the electri -driven mill, one shift. 
on short passes, drove the mill at too high a s ‘ 
with the result that the ingot was thrown well out 
from the rolls and the manipulation time was consi- 
derably increased. On the other hand, another shift 
passed the ingot more slowly between the rolls, with 
the result that the rolling time was slightly increased 
and the manipulation time reduced. The times recorded 
for a — methods, to reduce identical ingots 
to the same bloom size, were approximately equal, 
but the wear and tear in the aiiircater 
in the case of the first method. , in the electri- 
cally-driven slabbing mill, it was found that the passes 
employed by one shift gave a shorter rolling 
— per ingot, than the passes employed by the 
others, 

The observations recorded were not sufficiently 
numerous to establish any firm relation between the 
quality of the ingot and the ing time. Broadly, 
however, it was found that, ex special steels, 
which need very careful attention and, in many cases, 
have a high resistance to deformation, there was 
little difference in the rolling time for steel having 
carbon contents of up to, say, 0-39 cent. An 
analysis of the study results revealed that the design 
of each mill and its manipulator gear was such that 
it was best suited to one size and type of ingot, and 
the manipulation and rolling times were reduced 
when this size was being rolled. A different size and 
type of ingot may, however, give a higher proportion 
of saleable products and hence a maximum utilisation 
of ingot material. It is, therefore, suggested that 
managers should give considerable attention to this 
important point. With regard to manipulation times, 
three points of importance were specially noticed. 
In the first place, the design and condition of the auxi- 
liary plant has a considerable bearing on the manipu- 
lation times. Secondly, the position of the 
in the rolls is worth serious examination, =a this 
might receive the attention of the roll designer. In the 
third place, the relation between the rolling time and 
the manipulation time can well be studied from curves 
plotted to show, for every ingot rolled, the cumulative 
net rolling and cumulative total rolling time at each 
pass. These curves are termed cumulative-time/pass 
curves in the report. 

The Committee feels that an analysis of the rolling 
conditions and the setting-up of standards of per- 
formance, as well as the very accurate recording of 
stoppages, must be information which will be useful 
in the management of the rolling mill, and three main 
conclusions are drawn from the results of the investi- 
gation. In the first place, the application of research 
into problems of production control, conducted princi- 
pally by means of the stop-watch, it is pointed out, 
will provide reliable standards of performance and 
show how plant utilisation can be increased. The 
second conclusion arrived at is that a considerable 
difference has been found to exist between the best 
tonnage which could be produced and that which 
was in fact turned out. In the third place, time studies 
have brought to light the necessary requirements to 
secure the best output under optimum conditions and 
a reliable method of comparing outputs obtained from 
time to time, irrespective of the ingot size and the 
finished section. 








FORCED-CIRCULATION HEAT- 
TREATMENT FURNACE. 


Tue gas-fired heat-treatment furnace, with forced 
circulation and automatic temperature control, illus- 
trated in Figs. 1 to 3, on e 578 has several 
interesting features, particularly with regard to the 
control instrument, which is of a new type. The 
furnace is manufactured by Messrs. Lindberg Engineer- 
ing Company, 221, Union Park-court, Chicago, Lllinois, 
U.S.A., and is termed the Cyclone furnace, from 
the system of gas circulation adopted, this being at 
the rate of 176 ft. per minute. An example of the 
furnace receiving a fresh charge is shown in Fig. 1, 
and from this it will be evident that, between the gas 
inlet at the right and the body of the furnace, there is 
a rotating part which is carried by the bearing seen 
immediately below the displaced cover, This rotating 
part is a fan, as will be clear from the sectional 
view Fig. 2. The furnace generally is constructed of 
heavy structural steel with refractory. lining, with a 
wide margin of durability over the maximum working 
temperature of 1,400 deg. F. The lining of the working 
chamber in which the basket is carried consists, however, 
of a nickel-chromium casting at the top with rolled 
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FORCED-CIRCULATION HEAT-TREATMENT FURNACE. 


BY MESSRS. 


CONSTRUCTED 





non-oxidising metal below, a cast ring of similar metal | fitted with a pointer . 


being fitted at the bettom to support the basket. 

The heating gases are delivered to the working 
chamber by a series of ports in the nickel-chromium 
casting, and pass downwards through the work to 
emerge from the bottom of the basket to the fan suction, 
as shown. An effective circulation is maintained by 
the fan delivery pressure on the top and the suction 
below. It will beclear fr»m Fig. 2 that gas from the 
barner is delivered to the fan suction, and it would 
appear, at first sight, therefore, that a pressure would 
be built up in the chamber. When the burner is 
operating this does occur to a small extent, but the 
pressure is relieved by the excess volume escaping 
through a flue, the opening of which is seen just 
below the bottom of the basket. This volume is 
equal in amount to that of the new gas being intro- 
duced, and in any case is comparatively small. It 
ceases automatically as soon as the burner is shut off, 
the gases then remaining in the furnace being constantly 
circulated, The amount of hot gas introduced into 
the system is controlled by a pyrometer situated in 
the annular delivery duct from the fan. It will be 
noticed that the circulating gases do not pass through 
the combustion chamber below the burner, the refrac- 
tory of which is at a high temperature, but through the 
fan, and it is in this circuit that the pyrometer is 
situated. The control is therefore very sensitive, so 
much so, indeed, that, it is stated, the furnace can be 
used on occasion for calibrating temperature-control 
devices requiring a uniformity of operation of plus or 
minus 1 deg. F. Before proceeding to describe the 
control apparatus, however, it may be mentioned that 
the fan and its shaft are of nickel-chromium heat- 
resisting alloy, and that a simple air switch, actuated 
from the fan, makes it impossible for the burner to 
function, except when the fan is rotating at its correct 
speed. 

The control operates as follows. When the charge 
is cold, the heat is applied at a maximum rate, but 
as it approaches the desired temperature, the heating 
rate is reduced until the burners are open to a degree 
just sufficient to meet the actual furnace losses. Small 
sections, such as springs, fine edges of tools, &c., can 
be tempered without danger of overheating. The 
control instrument, shown diagrammatically in Fig. 3. 
annexed, is electrically operated and incorporates two 
small reversible motors which are primarily controlled 
by contacts actuated by the furnace pyrometer. 
Both motors eperate, through speed-increasing gears 
driving shafts cut with a spiral groove of large pitch, 
which acts as a thread for traversing parts forming 
switches. One of these shafts, a, actuates a crank 
which gives movement to the gas-control valve, through 
reducing gear. To avoid complexity in the illustra- 
tion, the increasing gear between the motor and the 
shaft has been omitted. The shaft carries a nut 5, 
with a projecting insulated contact. This nut is 
traversed in one direction or the other, according to 
whether the gas-control valve is being opened or 
closed by the valve motor. The second shaft, at c, 


also simplified as regards its drive, likewise carries a | tem 
traversing nut d. This nut fills two purposes : 


it is 
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at any particular mo 
ment, and on an insu 
lating block there is a 
pair of spring contacts 
which form a switch. 
The shaft is, further, 
fitted with two stops 
to limit the traverse of 











the nut, that to the 
right being permanent 
and that to the left e 











being adjustable along 
the shaft. Attached 
to the casing is another 

















spring switch f. The 
motor which operates 

















shaft c is shown at g, 





and from its slip-ring 
contacts the wiring 
for the system can be 
traced back to the py- 
rometercontacts H and 
L, and the supply line. 
A relay switch at i makes the circuit to either of the 
spring switches d and f. 

The operation of the instrument is as follows. If 
the temperature of the furnace tends to rise above its 
upper limit, the pyrometer device closes the high- 
temperature contact H, the valve motor is energised 
and shuts the gas-control valve to its minimum open- 
ing. This movement has, however, traversed the 
nut 6 towards the left until it has made contact with 
the switch f and opened it, thereby stopping the valve 
motor. ‘The relay has been actuated by the pyro- 
meter, and remains in one position until the tempera- 
ture of the furnace has fallen. It then takes up its 
other position, and the valve motor starts to rotate 
in the opposite direction, causing 6 to travel towards 
the right. If the switch d had remained in its original 
position the temperature would rise to its former 
degree and the control would thus have had somewhat 
wide limits. But, while b is moving towards the left 
in the valve-closing cycle, the motor g, having also 
been energised, slowly traverses the switch d also 
towards the left, so that when / moves towards the 
right it has not so far to go before it opens switch d 
and arrests the opening movement of the valve. 
Conversely, any tendency for the furnace temperature 
to drop closes the low-temperature pyrometer contact 
L. and the switch dis moved towards the right, thus 
allowing the gas-control valve to open more fully. 
The net result is that the switch d is constantly moving 
in either one or other direction in order to balance 
heat input to heat demand. With small variations in 
the ratio, the traverse of d becomes smaller, and the 
switch and its pointer only cease to move when the 
rature is exactly correct, at which point both 
and L contacts are open. The stop e¢ is set, when 





the 









| the instrument is first installed, at a point such that 
|the gas-control valve opening is just above that at 
| which back-firing might occur. 

Although the furnace described above is gas-fired, 
| Messrs. Lindberg also manufacture an electrically- 
| heated type. This embodies a circulating fan, and 
the gas burner is replaced by resistance elements over 
which the hot air is circulated. This type of furnace 
| is also automatically controlled as regards temperature, 
| the instrument embodying a traversing mercury switch. 








EFFECT OF CHROMIUM AND CAR- 
BON ON THE EXPANSION OF 
CHROMIUM STEELS.* 


By J. A. Jongs, M.Se., F.Inst.P., and W. C. Hessgt- 
F woop, B.Sec., A.Met. 


Ly view of the increasing demand for steels with 
specified values for the mean coefficient of expansion 
over a given range of temperature, a systematic 
| study of the effect of various alloy elements on the 
| values of the coefficient of thermal expansion of steel 
|has been proceeding for some time in the Central 
Research Department of the United Steel Companies, 
Limited. Chromium steels were dealt with first, as 
|alloys with a wide range of chromium content are 
|now used commercially, many of them in high- 
temperature services. The results of previous investi- 








——_—_—— 
= 
* Communication from the Central Research Depart- 
|ment, The United Steel Com “7 me moive 
| bridge, near Sheffield, presented to the ann meeting 
| of the Iron and Steel Institute, May 5-6, 1938. Abridged. 
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gations summarised by Greaves* indicate that an 
inereasing chromium content. progressively reduces 
the coefficient of expansion, while variations of the 
carbon content normally met with in chromium steels 
have only a small effect. In view of the absence, in 
many instances, of exact détails of the composition 
or treatment of the steels and of the accuracy of the 
determinations, it was decided to redetermine the 
data on a series of steels made under the same conditions 
and containing the minor elements in amounts similar 
to the minimum contents normally found in commercial 
steels. The tests were carried out in a specially- 
constructed dilatometer, a photograph of which is 
reproduced in Fig. 4, below. 

In principle, the differential expansion between the 
metal specimen and similar specimens of fused silica 
is arranged to rotate a mirror by means of suitable 
extension rods. The rotation of this mirror is observed 
by the usual telescope-and-scale arrangement. Parti- 
cular attention has been paid in the design of the furnace 
to ensure (a) that the temperature is uniform along 
the whole length of the test-piece, and (b) that the 


rest similar specimens of fused silica, while temperature 
measurementsare taken by a thermocouple in position D. 

The furnace winding is 10 in. in length and is wound 
on a refractory tube 3} in. in diameter. Between, 














Fie. 4. GENERAL ASSEMBLY OF DILATOMETER. 


specimen, the silica reference rods and the thermo-| and concentric with the heater and the block, is a heat- 
couple are all at the same temperature. In the centre | resisting metal tube, 10 in. by 2} in. in diameter. 
of the furnace is a heat-resisting steel block, 6 in. by|The heat from the winding has, therefore, to pass 
1? in. in diameter. Parallel to the axis of the block | through the refractory tube, across an air-gap, through 
__ TABLE I.—Anatysss oF THE Low-Carpon CHROMIUM STEELS. 
| | ‘ | | | | 


























Steel No. | 1 2. 4. 5. 6. 7. 8. | 9. 
_ 18078 Fe, Beary Ot ith in | | | | 
' r ! | 
C, per cent. as 0-09 0-10 | O-1l | 0-11 0-11 0-12 0-12 | 0-13 0-12 
Mn, - 0-26 0-31 | 0-28 0-27 | 0-26 0-25 0-28 0-36 0-36 
Si, ..| 0-18 0-18 | 0-18 0-18 0-19 0-19 0-21 0-22 0-26 
Cr, 4) Nil |} 1-38 2-90 4-76 8-12 11-96 17-48 | 24-53 $2-27 
TABLE II.—ANaAtysEs oF THE MeEpium-CarsBon CHROMIUM STEELS. 
| | 1 
Steel No. 10. 11. 12. | 13. | 14. | 15, 
| | 
7 Ua \ ) | OTT Sy 
C, per cent. é 0-36 0-35 0-37 0-37 | 0-38 0-43 
pe ; 0-32 | 0-31 0-33 0-31 | 0-34 0-35 
Si, : 0-20 0-19 | 0-21 0-14 0-22 0-28 
Cr, sé Nil 0-75 | 1-57 2-68 7-67 18-88 
| | 
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‘'ABLE III.—Meran Coerricrents Or THERMAL EXPANSION FOR THE SERIES OF Low-Carnon CHROMIUM STEELS. 











Mean Coefficients of Expansion x 10-6, 




















Steel No Sea waite” Sage ares tae tw i ete - 6. 7. 8. 9. 

Chromium, per cent. :| Nil | 1°38 2:90 | 47 8-12 11-96 17-48 24-53 32-27 
20-200 deg. C... pe 12-95 12-69 12-49 12-05 | 11-59 1l-lg 10-7 10- 4p 10-2 
20-300 deg. C., . 13-65 13-15 12-99 | 12-59 11-9 11-45 11-09 10-7 10-59 
20-400 deg. C.. . 14-15 13-69 13-35 12-99 12°39 11-7 11-39 11-09 10-89 
20-500 deg. C... 14-59 14-09 13-75 13-39 12-69 12 -Op 11-55 11-39 11-09 
20-600 deg. C... 14-89 14-49 14-19 13-69 12-99 12-39 11-8 11-59 11-19 
20-700 deg. C... 15-% 14-75 14-49 13-95 13-15 12-55 12-05 11-79 11-49 





are four holes each ¥ in. in diameter, symmetrically ; the metal tube and across a second air-gap to the 
situated at the corners of a }-in. square. The metal | block containing the rods. The outside of the furnace 
specimen is 4 in. by } in. in diameter and rests in the| is well lagged with insulation powder, the outside 
block in position A, Fig. 2; in positions B and C | case being double and consisting of two highly-polished 
stainless-steel cylinders. During a test, a slow stream 
of dried nitrogen is passed through the furnace to 


minimise the oxidation of the specimen. 





* R. H. Greaves, Chromium Steels, page 228. London, 
H.M. Stationery Office. 
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| Fused-silica extension rods project out of both ends 
of the furnace from the specimens in positions A, B 
and C. The ends of the specimens and of the extension 
rods are shaped as shown in Fig. 3, the object of the 
| bevel being to provide a space for any extraneous 
| particles rather than allow them to settle between the 
| contact faces during assembly or during the test. On 
‘one side the extension rods connect to fine screw 
adjusters, and on the other side to three steel rods 
hardened and ground to a good sliding fit in a suitable 
metal head, each rod being lightly spring-loaded to 
maintain contact between the specimen and the 
| extension rods. The outer ends of the steel rods are 
| ground to a point and make contact with a hardened 
steel plate, the rod in position B engaging in a small 
conical hele, that in position C engaging in a groove 
in line with the centre of the indent, while the rod 
in position A touches upon the surface. The hardened 
plate, upon which a plane mirror is mounted, is kept 
in contact with the points by a weight connected to a 
| light cord that passes over a small pulley and is attached 
| to the centre of the plate. With the metal and silica 
| specimens in the positions stated, the. differential 
expansion is confined to the horizontal plane, and the 
rotation of the mirror is measured by a telescope and 
| illuminated scale set up about 11 ft. away from the 
mirror, 
The total arrangement gives a magnification of 414, 
,and since it is possible to estimate scale readings to 
| 0-1 mm., length changes of the order of 1/4,000 mm., 
or 0:00001 in., can be observed and measured. This 
sensitivity on a 4-in. test-piece is more than sufficient 
for all ordinary purposes, The coefficients of thermal 
expansion are checked to 0:05 x10-* per deg. C., 
and are here reported to this value, corresponding 
to an accuracy of 0-5 per cent. or better. 

Two series of steels were made in a 35-kVA high- 
| frequency furnace of 18 lb. capacity, of the Ajax- 
| Northrup spark-gap type. The first series contained 
| 0:10 per cent. of carbon with chromium contents of 
| up to 32 per cent., and the second series 0-35 per cent. 

0 





carbon, with chromium contents of up to 19 per cent. 
The ingots were forged to 4-in. diameter bar. The bars 
| were heated to 940 deg. C., and very slowly cooled 
in the furnace before being machined to test specimens. 
The analyses of the bars are given in Tables I and IT. 
The sulphur and phosphorus contents of the steels 
| were of the order of 0-02 per cent, 

The results of preliminary tests indicated that 
the steels when annealed (slowly cooled from 940 deg. C.) 
were not in a stable condition, as successive testa taken 
up to a temperature of 700 deg. C. were found to give 
different values for the coefficient of expansion. After 
each retest the specimens were cooled very slowly iv 
the dilatometer, a period of 16 hours being required 
to cool to 40 deg. C. Final figures were only considered 
satisfactory when consecutive tests gave values pen 
to within 0-05 x 10-* per deg. C. There was a tren 
during repeated reheatings towards lower values of 
expansion coefficients in all the jow-carbon chromium 
steels, especially in those containing 8-12 per cent., 
11-96 per cent. and 17-48 per cent. of chromium. 
Similar effects were also noted in the medium-carbon 
steels. It would appear that the steels in the initial 
annealed condition were not in true equilibrium, 
with the result that the chromium present was not 
exerting its full influence. As a result of the successive 
slow coolings from 700 deg. C., the steels were brought 
into a more stable condition, and the full effect of the 
chromium present becomes evident in the lowering 
of the values for the coefficient of expansion. 

Mean Coefficients of Thermal Expansion of the Steels. 
—Determinations of the mean coefficients of thermal 
expansion were carried out over temperature ranges 
up to 700 deg. C. and the results are given in Tables 
III and IV. The results show the effect of additions 
of chromium in lowering the coefficient of thermal 
expansion of low-carbon steel, while the effect of the 
chromium content on the mean coefficient of expansion 
of the medium-carbon steels is given in Table IV. 
Considering the temperature range 20 deg. to 200 deg. C., 
it will be seen that an addition of chromium up to 
approximately 1-5 per cent. increases the value of the 
coefficient of expansion, but further additions have 
the effect of lowering the value. The average carbon 
content of the first four steels in the series of medium- 
carbon steels may be taken as 0-36 per cent, The 
chromium content at which the maximum value is 
obtained cannot be stated yen but obviously 
approximates to 1-5 per cent. e ratio of the 
chromium to the carbon content in the steel giving the 
inflection on the curve is thus approximately pa = 
4-2. 
Edwards and Norbury* found from the results of 
resistivity measurements on chromium steels that 
only the chromium in excess of 4-3 times the carbon 
content had any appreciable influence on the resistivity, 
and suggested that the first effect of the chromium 











* See ENGINEERING, vol. cix, page 676 (1920). 
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is to form the double carbide Fe,C Cr,C, (Cr: C 
4°3:1), after which the chromium exerts its normal | 
effect on the resistivity. It is significant that a/| 
similar ratio holds for a maximum in the coefficient-of.- 
expansion curves. Opinions differ as to the carbides | 
present in low-carbon chromium steels. It would 
appear probable * that the carbides present in these 


Taste I1V.— Mean Coefficients of Thermal Expansion for 
the Series of Medwum-Carbon Chromium Steels. 


| 
| Mean Coefficients of Expansion x 10-6, 























Steel No. ‘ 10 1}. 12, 13 ‘ 16. 
Chromium, percent. Nil 0-75 1-57 2-68 | 7-67 [18-88 
20-200 deg. C. 12-55, 12-65) 12-85 12-45) 11-65) 10-65 
20-300 deg. C. 13-39| 13-35 13-49) 12-05 12-15! 11-09 
20-400 deg. C. 13°85, 13-99) 13-8] 13-45) 12-55 11-39 
20-500 deg. C. 14-89) 14-39| 14-15) 13-8| 12-99] 11-Cp 
20-600 deg, C. 14-75, 14-65 14-45) J4-15) 13-15] 11-85 
20-700 deg. C. 15:29 15-09| 14°65 14 4s| 13-35) 12-19 


steels are Fe,C and Cr,C, existing as a mixture, not 
as @ compound, the chromium carbide gradually 
replacing the iron carbide as the chromium content 
is increased. Curves of coefficient of expansion for 
the medium-carbon steels indicate some change in the | 
condition of the chromium after the mixture of Fe,C + 
CrgC, reaches equimolecular proportions. Maurer, 
in 1921, found that, whereas additions of chromium 
to iron caused a fall in the coefficient-of-expansion 
values, additions of Cr,C, first caused an increase, with 
a maximum at about 2 per cent. of Cr,C, (i.¢., 1-75 per 
cent. of chromium and 0-25 per cent. of carbon). It 
is possible that with increasing chromium additions 
no further Cr,C, is formed (the first action of which 
appears to be to increase the coefficient of expansion), 
but that the residual chromium enters mainly into 
solution in the iron and results in a lowering of the 
values of the coefficient. With regard to the series 
of low-carbon steels, if a sufficient number of steels 
were examined with chromium contents below 1 fe | 





cent., an inflection would probably be found in the 
curves at approximately 0-45 per cent. of chromium, 
but the effect would be appreciably smaller than that | 
found in the higher-carbon steels. | 








PROPOSED BRITISH STANDARDS 
FOR ENGINEERS’ PRECISION 
TOOLS. 


Tax term “ precision,” as applied to tools and meas- 
uring instruments, although generally more determinate 
than the superfluous “ sanitary’ often prefixed to 
the modern highly-organised laundry, or “ genuine ” 
in a host of commercial associations, must be admitted 
to have a connotation which sometimes is anything but 
precise. In many instances it may be accompanied by 
@ guarantee of accuracy within defined, if arbitrary, 
limits, but in many more cases, the use of the term 
is no more than an assurance to a purchaser that, in 
return for an enhanced price, he is obtaining an article 
on which some extra care has been expended in the 
manufacture. The disadvantage of varying degrees of 
accuracy in tools or instruments which may have to be 
used on the same surface, or on separate surfaces which 
must fit or work together, is so obvious that it is remark- 
able that standard conditions and tolerances were 





= Sere covering Cast-iron Surface Plates and 
arking-off Tables (Grades A, B, C and D). We under- 
stand that further draft specifications dealing with 





= | we have recently received a draft of the first proposed | FRACTIONAL HORSE-POWER SPLIT- 


PHASE AND CAPACITOR MOTORS. 


Tue range of fractional horse-power motors con- 


cast-iron and steel straightedges, with dial gauges, and | structed by Messrs. Crompton, Parkinson, Limited, 
with vernier callipers are well advanced, and will | Bush House, London, W.C.2, has recently been extended 
probably be issued for general perusal and comment at | by the addition of three new sizes, These have outputs 


an early date. 

The draft specification for surface plates, which 
bears the reference number C.E. (ME) 7637, consists 
of three parts and three appendices. Part 1 defines the 
scope and nomenclature; Part 2 deals with surface 
plates and Type 1 marking-off tables, i.e., tables com- 
prising a cast-iron surface plate supported on an inde- 
pendent braced stand; and Part 3 covers Type 2 
marking-off tables, i.e., tables consisting of a cast-iron 
top with permanently attached legs. The four grades 
specified in the title are A and B, which have scraped 
surfaces measuring up to 7 ft. and 5 ft. respectively, in 
diagonal length ; and C and D, with planed surfaces, 
measuring diagonally from 2 ft. to 15 ft. in either grade. 
Tables are given of the permissible divergences from a 
mean true plane in each of the four grades, the smallest 
tolerances being in Grade A. Other points covered b 
the draft specification are the materials to be employ: 
relief of internal stresses by ageing, the repair of 
minor defects in the castings, the general features 
and dimensions of tables and supports, and the method 
of marking for identification. 

The three appendices deal respectively with the 
recommended chemical compositions of plain and alloy 
cast-irons, and methods of heat treatment, recom- 
mended methods of testing surface plates and tables ; 
and the information to be supplied by an intending 
purchaser with his enquiry. In connection with the 
first-mentioned appendix we observe that, while 
detailed instructions are given for the artificial 
ageing of the castings, there is no indication of the 
duration considered advisable in the alternative case 
of natural ageing ; and the relative clause in the body 
of the draft merely requires that it shall be “ for an 
adequate time.” Further particulars of the detailed 
requirements may be obtained from the 
British § Institution, 28, Victoria-street, 
London, 8.W.1, to which address, also, any comments 
should be sent. The latest date up to which they 
can be received is June 2. 





AIR RAID PRECAUTIONS 


EXHIBITION. 

An interesting exhibition dealing with the subject 
of air-raid precautions has been by the 
Building Centre, 158, New Bond-street, London, W.1, 
at the ing Cross Underground station of the London 
Passenger Transport Board. This exhibition, which 
was opened by Wing-Commander E. J. Hodsoll, C.B., 
Inspector-General of Air Raid Precautions, on Thurs- 
day, May 5, and will remain open for the next few 
weeks, consists mainly of a room such as might be 
found in any house. This room which, it is assumed, 
is on the ground floor, has been treated against air 
raids in accordance with the recommendations of the 
Home Office publication Protection of Your Home 





} 


| 





Against Air Raids, and the various methods of treat- | 


ment are distinctly labelled. The ceiling is supported 


in the centre by timbering in order to protect the| or rectangular cross-section. : 
The | elastic moduli of rods of the dimensions mentioned 


occupants as far as possible from falling debris. 


of } h.p., 4 h.p. and } h.p., respectively, the last being 
intended for drives for which in the past it has often 
been essential to use an unnecessarily large machine. 
Units of the split P prreas or capacitor starting types can 
be supplied for all three outputs. As regards design, 
a new frame has been developed, which, it is claimed, 
gives exceptional strength for weight at lower cost, 
and at the same time reduces the overall dimensions 
so as to give a really compact unit. Low-loss iron is 
used in the stator, with the result that the efficiency 
of the }-h.p. split phase motor is as high as 63 per cent. 
Both the split phase and capacitor types are available 
in five different mountings: solid foot, footed and 
footless, resilient footless with machined circular 
bosses on the endshields to facilitate anchoring of the 
driven equipment, and resilient mounting with auto- 
matic belt tensioni Resiliency is achieved by the 
use of metal-shea’ oil-resisting co-axial rubber rings, 
which prevent the transmission of any vibration that 
might cause noise. The motor can, therefore, be 
mounted on a resonant base without in any way 
impairing the silence of its — On the belt 
tensioning motors this co-axial mounting is retained 
by a cradle which consists of a one-piece steel pressing 
with channel sections at the corners and sides to secure 
strength without sacrificing lightness. Distortion in 
service is thus prevented. ‘ 

The squirrel-cage rotor is assembled under hydraulic 
pressure and quietness is obtained by the use of skew 
slots, which are mica insulated. The fan is also designed 
to provide correct circulation without air noise. The 
centrifugal switch is of the double make-and-break 
type. The enclosure is fully drip proof. The bearings 
are of the firm’s Marathon sleeve type. Every motor 
is tested in a silence cabinet to a standard of quietness 
suitable for the most critical domestic applications. 
As regards performance, on the capacitor types a 
minimum starting torque equal to 350 per cent. the 
full load torque is guaranteed. The starting current is 
four to five times the full load current. Onthe split phase 
models starting and accelerating torques of not less 
than 200 per cent. full load torque are generated with 
about six times the full load current. 








INTERFERENCE APPARATUS FOR 
DETERMINING THE’ ELASTIC 
MODULI OF SHORT, THICK RODS. 


By R. M. Davies, D.Sc., F.Inst.P. 


THE apparatus described below has been developed 
for the measurement of the rigidity modulus and the 
Young’s modulus of metal specimens in the form of 
short rods or bars, having lengths of the order of 9 in. 
to 12 in. and lateral dimensions up to about fin. The 
apparatus is designed so that the two moduli can be 
evaluated from measurements made on the same 
specimen. In the following description the rod is 
assumed to be of circular cross-section, but the experi- 
mental method is equally applicable to rods of square 
When determining the 


not promulgated many years ago, previously to or | windows are sealed and protected on the outside by | above, the application of a load of reasonable magnitude 


concurrently with the standardisation of products | 


dependent upon their uniformity. It is also a tribute | 
to the manufacturers of precision tools that the engineer- 
ing industry in generai found so little cause for com- 
plaint regarding the avcuracy of tools, often bought | 
almost haphazard from the nearest retail dealer. 

In accordance with its practice, the British Standards 
Institution could not itself initiate any official stand- | 
ardisation of engineers’ precision tools, but had to| 
receive a definite indication from outside sources directly 
concerned, that such a move would be welcomed. That 
request was eventually made by the Institution | 
of Production Engineers. The British Standards | 
Institution responded by appointing a sub-committee | 
of the Mechanical Industry Committee under the 
chairmanship of Mr. J. E. Baty. A programme of 
pro work was drawn up, embracing the stand- 
ardisation of surface plates, straight-edges, V blocks, 
squares, &c.; block gauges and sine bars; micro- 
meter and dial gauges; engineers’ steel scales and 
tapes, patternmakers’ contraction rules, vernier, and 
gear-tooth callipers ; feeler gauges, radius gauges and 
wire gauges; comparators and sensitive measuring 
heads on stands, bevel protectors, and levels. 

The usual procedure of the Institution, that of send- | 
ing drafts of proposed British Standard Specifications 
to interested organisations and firms, and inviting their 
comments, is being followed in the present case, and 





* R. H. Greaves, loc. cit., chapter IV. 


| are filled in. 
the windows and is fixed with cellulose varnish as a 


|} that the room shown is bomb proof. 


sand bags. The fire-place and door are also sealed 
against gas and all cracks in the plaster and skirtings 
A transparent material is pasted over 


It is not suggested 
It is merely 
treated for protection against demolition splinters and 
gas. 

Among the other exhibits are three types of shelters, 
one in steel and two in pre-cast concrete. These are 
intended to be built below ground. Various alternative 
methods of protecting windows and doors are exhibited, 
as well as covers for underground shelters such as have 
already been described in Enorvzertne. In fact, how 
protection can be obtained against every form of 
damage except that caused by a direct hit is shown. 

We understand that the exhibition is a preliminary 
to a permanent exhibition and information centre on 
air raids precautions in buildings, which is shortly 
to be opened at the Building Centre. This will be 
available for inspection by all those concerned in this 
important work, and particular stress will be laid on 
methods of adapting buildings and to constructional 
materials. 


protection against glass splinters. 








Capmium Propvcrion im Canapa.—The metal 
cadmium is produced at Trail, British Columbia, and 
at Flin Flon, Manitoba, as a by-product in the electro- 
lytic refining of zinc. The production totalled 744,43] Ib. 
in 1937, compared with 785,916 Ib. in 1936. 





gives rise to a very small deformation or displacement, 
which can only be measured accurately by some 
interference method or, alternatively, by a sensitive 
optical-lever method such as that described by Roberts* 
or by Bond.t On account of its simplicity, an adapta- 
tion of a Newton’s rings method described by Searle,{ 
has been used in the present apparatus. 

The apparatus is shown in elevation and plan in 


| Figs. 1 and 2, respectively, to a scale of about one-third 


full size, and is constructed on a length of channel- 
steel section as a base. The left-hand end of the 
experimental rod a is made very slightly conical and is 
rammed tightly into a hole of appropriate dimensions 
in a square-section steel block, rotation between the 
rod and the block being prevented by a tapered pin. 
The steel block is rigidly held with its centre at a 
distance of about 1} in. above the upper face of the 
base-plate, by being clamped between two larger steel 
blocks 6 in which suitable slots for holding it have 
been milled. These blocks are, in turn, bolted to a 
planed portion of the base-plate. By means of the 
adjusting nuts shown in Figs. 1 and 2, the blocks 6 
can be set horizontally and, in addition, some slight 
adjustment of the height of the centre line of the 








* J. K. Roberts, Proc. Roy. Soc., A, Vol. 106, page 385, 
1924. 
+ W. N. Bond, Phil. Mag., Seventh Series. Vol. 7, 
page 1163, 1929. 
G. F. C. Searle, Experimental Physics, page 113. 
Cambridge University Press, 1934. 
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experimental rod above the base-plate is possible. The |in order to make the area of contact as small as| 


other end of the base-plate is also planed, and here there 
is fitted a brass standard c, the design of which | 
resembles the tailstock of a lathe. Through it passes 
a horizontal steel rod the end of which is turned to a | 
cone with an angle of about 60 deg. The free end of the 
experimental rod is provided with a matching conical 
recess at its centre. The clamping blocks 6 are adjusted 
30 that, when the experimental rod is horizontal, the 
axes of the pointed rod and of the experimental rod 
lie in the same line. For the determination of the 
rigidity modulus, the pointed end of the rod is used as 
a pivot, and for this purpose it is adjusted so that its 
point fits into the recess in the experimental rod. 
This adjustment is made possible by slotting the upper 
portion of the standard so that the pointed rod can be 
moved in the direction of its length ; in addition, this 








possible. The outer end of the bar e carries a brass 
ring, the diameter of the central hole of which is 
greater than that of the cap on the pillar f. Three 
brass screws with pointed ends are fitted to the ring 
and an optically-plane glass plate rests on the points, 
as shown in Fig. 3. Contact between the lower face 
of the glass plate and the pointed ends of the screws is 
secured by means of two light horizontal springs fixed 
to the arm. 

In order to produce and observe the Newton’s-ring 
system formed between the lower face of the glass 
plate, which moves downwards as the experimental 
rod is twisted, and the upper face of the lens, which 
is stationary, it is necessary to employ the usual 
arrangement of a sloped glass plate and a low-power 
microscope ; these may be mounted on the vertical 
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rod can be clamped in any desired position by means 
of the clamping bolts shown. ' 

The experimental rod can be subjected to a twisting 
couple about its axis by applying a load to the steel 
arm d, which is screwed into a boss head tightly 
clamped about the rod as shown. Since the displace- 
ment is to be measured by counting the number of 
interference rings which appear when the load is 
applied, it is necessary to apply the load gradually, 
and this can be done either by using weights and a 
spring arrangement similar to that described by 
Searle, or, alternatively, by running mercury into a 
suitable load pan. In either case, it is advisable to 
provide the weight hanger or the load pan with vanes 
immersed in a liquid in order to damp the vibrations 
accompanying the application of the load. 

It is convenient to convert the angular displacement 
of a cross-section of the experimental rod, due to the 
applied couple, into a linear displacement. Since the 

displacement is very small, this can be accom- 
plished by attaching a horizontal arm e to the rod. 
The displacement of a point on this arm can then be 
considered to be linear and can be measured by the 
interference arrangement shown to a larger scale in 
Fig. 3. This arrangement consists of a fixed and a 
moving part. The fixed part is a vertical pillar f 
which can be clamped in any position in a horizontal 
slot cut in a length of angle brass screwed to the side 
of the main base-plate. The upper end of the pillar 
is fitted with a brass cup into which the central portion 
of a low-power plano-convex spectacle lens is cemented 
with Chatterton’s compound, or some similar cement. 
The moving member of the interference arrangement 
consists of a brass arm e, one end of which is clamped 
round the experimental rod, as clearly shown in Fig. 3. 
The portion of the clamp in contact with the experi- 
mental rod is cut away, as shown in the plan, Fig. 2, 





pillar shown to the left of the pillar fin Fig. 1. The 
linear displacement of the centre of the fringe system, 
corresponding to the application of a given twisting 
couple, is measured in the usual way by counting the 
whole number of fringes which appear when the load 
is applied, and by estimating the fractional parts 
from measurements of the diameters of the rings before 
and after the application of the load. A detailed 
description of the practical] details and precautions 
involved in obtaining the fringe system, and in 
measuring the displacement, is given by Searle (op. 
cit.). 

The angular rotation of the cross-section at which 
e is attached to the experimental] rod, can be deduced 
from the linear displacement of the centre of the 
fringe system and from the distance between this 
centre and the axis of the rod. The value of the 
rigidity modulus of the latter can then be evaluated 
in the usua] way from this quantity and from the values 
of the twisting couple, the radius of the rod, and its 
length measured from the fixed end to the plane on 
which the bare is clamped. As it stands, the method 
is subject to two possible sources of error: (i) The 
clamped end of the experimental rod may yield a 
little. This, however, can be eliminated by using a 
second interference system placed near the fixed end 
of the experimental rod. Any rotation due to the 
yielding of the clamped end will then affect both 
measuring systems equally, and the difference between 
the two angular displacements measured will give 
the true torsional rotation corresponding to the length 
of the rod between the two ring syst 
(ii) The recess in the pivoted end of the experimental 
rod may not fit perfectly on the pointed end of the 
fixed rod. Consequently, the experimental rod will 
bend and the displacement measured will be the 
sum of that due to the torsion and the bending. The 
displacement due to bending will be equal to that 
produced by the same load when applied at the axis 
of the rod, and the true displacement due to torsion 
is therefore equal to the difference between the dis- 
placements produced when the load is applied on the 
arm d@ and when it is applied at the axis of the rod. 
In order to apply a load at the axis of the rod, the 
clamp of the arm d is fitted with a hook, as shown in 
Fig. 1, and a slot is cut in the base-plate through which 
the suspension cord of the weight can pass. 

In order to determine the value of Young’s modulus 
for the same rod, the point of the pivot rod is withdrawn 
from the recess in the experimental] rod. If a load of 
M gm. be now applied at the free end of the latter, 








bending will occur, and the yertical deflection y» 
at the arm ¢ is given by 


(1) 


where E = Young’s modulus of the materia] of the rod, 
I = moment of inertia of the area of the rod 
about an axis perpendicular to the plane 
of bending, 
L = distance from the fixed end of the rod 
to the point of application of the load, 
1 = distance from the fixed end to the arm e. 
The load M can be applied by attaching it to a loop 
of wire slipped over the rod, or to a boss-head fitted 
with a hook on its under-side. The displacement yp 
is measured as described above in the torsion experi- 
ment. As in the latter, there is a possibility of error 
due to yielding at the clamped end of the rod. The 
precautions necessary to eliminate this error can be 
seen by considering the theory of the bending of a rod 
in which the clamped end is not perfectly rigid. The 
differentia] equation for the vertical displacement y 
at a distance x from the clamped end is 


ay 
EI + Son Mg(L — 2) 
if the clamped end be taken as the origin. Integrating, 


we obtain 
dy 2 
nis! =Mg(Lz- 5s) +A 


where the integration constant A is equal] to E I times 
the slope at the clamped ends. When the clamped 
end is perfectly rigid, the slope at the clamped end is 
zero and A vanishes. Integrating a second time, we 
obtain 

Mg 

6 (2) 
where the second integration constant B denotes E | 
times the vertical] displacement at the clamped end. 
Again, if this end is perfectly rigid, B vanishes. In 
equation (2), A, B and E are to be regarded as unknown 
quantities, since x, y, L, M, g and I are known or are 
easily determined. Thus, in order to evaluate any 
one of the unknowns A, B or E, three independent 
equations are necessary, and this implies that it is 
necessary to determine the vertical] displacement y at 
three points of different abscisse x along the bar. 

The difference between this result and the simpler 
result for the case of torsion is due to the fact that, 
in the case of torsion, the only result of yielding at 
the clamped end is a rotation of the rod as a whole, 
whereas, in the case of bending, both the slope and 
the position of the clamped end can vary. It should 
be added that if the apparatus be carefully constructed 
and properly adjusted, the yielding of the clamped 
end is negligible, and so also is the error due to imperfect 
fit at the pivot in the torsion experiment. The 
accuracy of the results given by the apparatus is 
determined mainly by the accuracy with which the 
ae = measured. If the displacement 
corresponds to the ay of 20 8 Or 80, it 
can be measured to within about 0-5 se el and the 
overall] accuracy of the determination is of the same 
order; an increase in the displacement will, of course, 
be accompanied by a corresponding increase in 
accuracy. 

The apparatus was constructed by Mr. L. E. Sulston, 
technica] assistant in the Department of Physics of 
the University College of Wales, Aberystwyth, and 
the author wishes to thank him for many valuable 
suggestions in the design of the apparatus. 


Ely= BU—z)+Ax+B. 








Wortp Prrroteum . Congress.—At the invitation 
of the Deutsche Gesselschaft fiir Mineralélforschung, 
the third World Petroleum Congress will be held in 
Berlin during the month of May or June, 1940. 





Bartish WATERWORKS AssociaTION.—The 27th annua! 
general meeting and conference of the British Water- 
works Association will be held at Plymouth from 
June 21 to 25. Various Council and committee meetings 
will take place on the afternoon of Tuesday, June 21, 
and on the following day, at 11 a.m., the members of 
the conference will be welcomed by the Lord Mayor of 
Plymouth, after which the new President will be installed 
and will read his ee address. The first paper, 
namely, ‘‘ Water Consumption and Waste Prevention,” 
by Mr. J. A. Rodwell, will then be taken. At 2.30 p.m., 
three papers wiil be presented, namely, ‘‘ The Protection 
of Underground Sources of Water Supply, with Special 
Reference to the Town and Country Planning Act,” by 
Mr. E. Morton; ‘ Submerged Outlet Valves at the 
Burrator Reservoir,” by Mr. A. Atkinson; and ‘ The 
Dartmoor Catchments,”’ by Mr. R. Hansford Worth. 
On the three following days visits will be paid to the 
Burrator and King’s Tamerton reservoirs of the Plymouth 
Corporation, the Fernworthy Reservoir of the Torquay 
Corporation, and the Kit Hill and Bodmin Moor works 
of the South-East Cornwall Water Board. The annual 
dinner will be held at the Guildhall, Plymouth, at 
7.40 p.m., on June 23. The offices of the Association are 
at Grand Buildings, Trafalgar-square, London, W.C.1. 
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SRLBCTED ABSTRACTS OF RECENT PUBLISHED 
SPERCIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 
Ulustrated . 

Where inventions are communicated from abroad, the Names, £c., 
of the Communicators are given in italics. 

i» of Specifications may be obtained at the Patent Office Sales 

nch, 25, Southampton Buildings, Chaneery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed" is appended. 

A person may, at any time within two months from the date of 
‘the edvortisoment of the <a of a Complae Specification, 
give notice at the Patent O, of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


469,460. Elliott Brothers (London), Limited, of 
Lewisham, Kent, and H. D. Hawkes, of New Eltham, 
Kent. Electric Measuring Instrument. (2 Figs.) 
january 30, 1936.—The instrument consists of a per- 
manent magnet with a spring-loaded coil 2 suspended in 
the gap between the poles of the magnet and a core. 
The coil is tapped in the centre, and connections are 
made at the centre and the twoends. The centre tapping 
is brought out to a resistance 4 which is connected to 
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one terminal, while a dry rectifier-unit 6 has one side 
connected to one end of the coil and another similar 
reetifier-unit 7 has its other side connected to the other 
nd of the coil; the remaining sides of the two rectifier 
unite are connected together and brought to the other 
terminal, In use, one-half of the alternating-ourrent 
wave of the supply flows through the rectifier-unit 6 
and thence through one-half of the coil from one end to 
the centre and the other half of the wave flows through 
the other half of the coil from the centre to the other 
end and thence through the rectifier-unit 7. (Sealed.) 


GAS ENGINES, PRODUCERS, HOLDERS, 
&c. 


463,486. The Wellman Smith Owen Engineering 
Corporation, Limited, of London, aud H. C. Wood, 
of London. Coke Oven Door. (4 Figs.) October 9, 
1935.—This invention is apparatus for operating the 











'oors of coke ovens. The principal object is to minimise 
the manual labour and time required for operating the 
doors. The door-latches each consist of a steel-bar 
which is rocked into and out of oppositely directed slots 
in lugs on the door-frame and is carried upon a so-called 
tatch-screw 8. 
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GINEERING. 
|}on the face of the door and serves for tightening the 
latch bar after it has been engaged in the slotted lugs. 
The door is lifted and suspended while removed from the 
oven by a lug 10 on the door below the upper screw 8 


hook under the lug, about a pivot 13 on the head 14 of 
the apparatus, This hea is carried at one end of a ram 


To permit of the turning of the screws 8, flat cross-bars 17 
are secured upon the ends of the screws and are arranged 


and a hook 11 on a steel arm which swings, to engage the | 


15, which runs between rollers supported from a carriage. | 





|one element of auxiliary means of clamping. The main 
body of the base is of rectangular form in plan and 
has secured at each of the four corners the lower end 
of a vertical bolt. The pair of bolts at the front 
end of the base each extend through a recess 
| formed from the one end of a lower clamping jaw 2 
that has the usual central Vee-shaped notch with serrated 
| sides for accommodating a pipe when this is forced into 
contact with the edges of certain of the serrations by 
means of an upper clamping jaw 3. The jaw 3 is of 


This screw is freely rotatable in a boss | 


substantially triangular form with the apex downward 
and has metal removed at the apex to form a downward 
open dove-tail groove. Due to the inclinations of the 
side walls of the groove and of the undersides of the 
jaw, the respective pairs of sides meet at sharp edges, 
which, when engaged with the upper surface of the pipe, 
effectively prevent rotation of the latter about its axis. 
The upper jaw 3 is apertured at one end so that it may 


to be engaged by forks 18 on the head 14. Each fork 18 
is curried on the end of a steel shaft 19 mounted to slide 
in bearings on the head 14. 
in the direction of the bar 17, but permits it to yield 
if the fork and bar are incorrectly located. A worm- 
wheel is splined upon the shaft and meshes with a worm 
on a shaft 26 carried on the head 14. The worm-shafts 
26 may be driven through bevel gearing from vertical 
shafte 28 which extend inwards towards the middle of 
the head 14. The shafts 28 are connected by bevel 
gearing to horizontal shafts 30 which extend towards | 
the control-cabin. For operating the hook 11, its arm 
is pivotally connected to a link 40 which is connected 
in turn to one arm of a bell-crank lever 41 pivoted on the 
head 14. The other arm of the lever 41 engages a nut 
carried on the screwed end of a shaft. The shaft is 
rotated, for raising and lowering the hook 11, by a motor 
| 45. Means to turn the bars out of engagement with the 
slotted lugs after the screws 8 have been loosened are 
combined with the apparatus for raising the hook 11. 
The upper bar is turned by a finger 53 pivoted on the 
head 14 and also pivotally connected to the link 40. 
The upper bar is moved clear of its slotted lugs as the 
hook 11 is raised into engagement with the door-lug 10. 
| The lower bar is coupled to the upper bar by a connecting 
|rod so that it moves simultaneously therewith. With 
the arrangements described, all of the movements can 
be effected from a single point where the hand-wheels 
or other controls are grouped. (Sealed.) 


A spring urges the fork 18 
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be pivotally mounted on one of the front pair of bolts, 
and is cut away at the other end so that it may accommo 
| date in the recess so formed the other bolt of the pair. 
LIFTING AND HAULING APPLIANCES. | but can be swung away from this bolt in the forward 


| 
| 467,064. Compressed Rubber Products Limited, | direction. At the pivoted end the clamping jaw 3 may 
of Harefield, and B. Claremont-Taylor, of Hare-| be moved downward for 1 | purposes by a nut 
| field. Vehicle Wheel. (2 Figs.) October 16, 1936.— | threaded on the respective bolt. he other end of the 
|The invention is a small wheel, employed on trolleys.' jaw may be forced downwards for clamping purpose 
The wheel consists of a casting which is shaped to form by a sleeve nut 4 engaged on the corresponding bolt. 
| @ central hub-body la connected by a web to a felloe- | Between the lower end of the sleeve nut and the upper 
| body le. The felloe-body has a cylindrical external | face of the jaw 3 is interposed a locking plate 6. This 
| surface bounded at one edge by an upstanding flange and |! locking plate has an elongated aperture through which 
has its other edge cut away at intervals to present | the bolt passes and is formed with two depending flanges 
recesses 2. At each recess the web is thickened to | to fit against the front and rear faces of the jaw 3 when 
| constitute a raised boss in which is secured the one end | the locking plate is in the operative position. Between 
of a bolt 4 that extends parallel with the axis of the | the bolts of the pair at the rear end of the base there 
| wheel and projects somewhat beyond the unflanged | extends a holding strip 7 which co-operates with the 
edge of the felloe-body lc. The other part of the wheel | upstanding flange 6 to constitute an auxiliary means of 
is formed by an annulus 5 of the same external] diameter | clamping. In use a pipe is laid in the Vee-shaped notches 
as the flange portion of the felloe lc, and having a shallow | of the lower clamping jaw 2 and the upstanding flange 6, 
annular rib 5a on its inner face of the same external | and the upper clamping members 3 and 7 are swung 
diameter as the cylindrical surface of the felloe. At into position over the pipe. The pair of nuts on the bolts 
are then tightened to cause the holding strip 7 to exert a 
| light pressure on the pipe. The remaining nut is then 
tightened to cause the upper clamping jaw 3 to exert a 
| very light pressure on the pipe by its central teeth, the 
| locking plate is moved to the operative position and a 
final clamping pressure is applied by tightening the 
(Sealed.) 
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| sleeve nut 4. 


STEAM ENGINES, BOILERS, &c. 


467,727. Daniel Adamson and Company, Limited, 
| Dukinfield, Chester, and G. Kerfoot, of Dukin- 
| field ‘‘ Anti-Priming Apparatus for Shell-Type 
| Boilers.'’ (3 Figs.) December 14, 1936.—The inven- 
; tion is an anti-priming apparatus which provides dry 
steam by collecting the steam from over a large area. It 
comprises metal ducts 4, which are secured to the top 
| of the boiler shell high in the steam s , and are not 
| less than one-quarter of the length of the boiler. The 
ducts are closed, and slots 5 in the top provide the only 
inlet for the steam. The discharge ends of the ducts 
are connected by means of trun duct 6 to the 








intervals corresponding to those of the recesses 2 in the 


| other hub part, the rib 5a is thickened to produce lugs 
| Of the same width and depth as the recesses 2, and 
| 4pproximately agreeing in outline with the bosses. The | 
annulus 5 is extended radially inwards to make this 
poesible, and the lugs are each formed with a bore which 
is counter-bored from the outer face of the annulus. The 
two parts of the wheel are assembled by engaging the 
bolts 4 in the bores 7 and tightening nuts on the project- 
| ing ends of the bolts with the interposition of locking | 
washers to cause the lugs to enter the recesses 2 and bed 
on to the bosses. A rubber tyre 11 is engaged by its 
inner periphery in the annular channel thus presented | 
by the wheel, the tyre being engaged over the felloe | 
portion le prior to the assembly of the parts. The tyre | 
is finished to an interna] diameter slightly less than the | 
external diameter of the cylindrical surface of the felloe 
portion lc, and is applied to the latter in a heated and 
expanded condition so that, upon cooling, it will shrink 
tightly on to the felloe. (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
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sides of a baffle type separator which is placed below the 
valve stand-pipe. The separator is provided with a 
perforated horizontal division plate 9, on which are 
perforated baffle plates 10, all of which are removable. 
The bottom of the separator forms a sump having a drain 
462,407. G. A. Steele, of Chiswick, and W. H. pipe 13 with a non-return valve and a sludge blow-off 


on, of Greenford. Vice. (7 Fig:.) Decem- pipe 15, extending out of the boiler and controlled by 
ber 17, 1935.—The invention is a vice for holding pipes | 4 valve. Thus steam drawn from the boiler over a 
and tubes, while being operated upon by cutting or | large area is collected in the ducts 4 and passed down- 
screwing tools. A base of strip metal is formed at the | wards into the separator, where it is forced to pass either 
forward edge with a depending flange by which it may } through the two parallel baffles 10, or twice through the 
be secured to a work-bench and at the rearward edge | horizontal baffle 9, thus emerging in a highly dry and 
with an upstanding flange 6 provided in the centre of water-free condition through the stand-pipe to the pipe 
its upper edge with a Vee-shaped notch, constituting | line. (Sealed.) 
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SAN FRANCISCO-OAKLAND BAY | 
BRIDGE. | 

(Continued from page 555.) 

Ar the conclusion of our last article we described 
the main towers of the West Bay Crossing suspension 
bridge. We propose now, with the aid of drawings, 
for which we are indebted to the American Bridge 
Company, New York, to deal with the method of 
erecting these towers, which introduced an interest- 
ingly novel procedure. As a rule, such towers have 
been erected by means of exterior creeper cranes 
working between the two legs of a tower. In this 
instance, as the towers tapered, and the legs were 
also inclined towards one another, such an arrange- 





ment would have given rise to much complication 
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contained in the upper part of the main shaft. The 
hammer-head girders were 4 ft. deep and were 
centred 3 ft. 3$ in. apart. They were built up of 
webs % in. thick of silicon steel, with inside and 
outside angle flanges and angle stiffeners. On the 
upper side of the girders 60-lb. flat-bottom rails 
extended along one arm and on these the crab 
worked to and fro, having a maximum travel of 
22 ft. The lifting capacity of the crane was 80 tons 
at 16 ft. radius, with a counterweight of 35 tons in 
use, as will be explained later. The crab was 
worked to and fro along the girder by ropes led 
— sheaves attached to brackets at the girder 
ends. 

Outward movement was provided by two_1-in. 
ropes taken from the crab over sheaves at the outer 








583 


the crane shaft in the tower well, referred to above. 
At the foot the arrangements are as shown in 
Figs. 51 to 54. At this (a, a) level the crane is 
fitted with two pairs of 8-in. rollers on opposite 
sides, and a single roller and skid on an axis at right 
angles. At the b, b level, 37 ft. above, illustrated in 
Figs. 47 to 50 and 55, angles were bracketed out and 
fitted with rubbing plates, and five screw jacks 
| were fitted to ensure the proper setting of the shaft 
| and its locking in position. 

The arrangements for jumping the crane are shown 
| in Figs. 61 to 63, pages 584 and 585. The lower parts 
| of Figs. 62 and 63 show the arrangement of sheaves 
| at the level c c, Fig. 40, while the upper part of these 
| two illustrations shows the arrangement at the leve] 
'd d, Fig. 40, the run of the ropes, which were } in, 























Fic. 57. First Stace or Tower ERECTION BY DERRIOK. 


in the manner of attachment as the work proceeded. 
This was avoided by making use, instead, of the 
central well which, as already described, extended 
for the full height of each leg, except for short 
sections at the base and head. In this well, was 
placed the vertical shaft of a hammer-head crane, 
which was used in the erection of the column 
steelwork round it, and was “jumped” as the 
werk advanced from one level to another, so as 
always to command the section on which construc- 
tion was proceeding. 

The central well, it will be remembered, measured 
7 ft. by 8 ft., and the major portion of the vertical 
shaft of the crane was 5 ft. by 5 ft., its length being 
108 ft. As the well was inclined, arrangements 
had to be made for keeping the crane vertical inside 
it; these will be referred to below. Drawings of 
the crane are given in Figs. 40 and 41, Plate X XVIII, 
and from the former it will be seen that the bottom 
30 ft. tapered, enabling it to be set over to one side 
of the well at this point, as shown in this drawing. 
The crane was supported by two 24-in. Carnegie 
beams at the level a a, and again laterally at the 
level 6 b, and its position was such that 50-ft. 
lengths of steelwork could be added to the tower 
without the shaft interfering with the inclined 
inner wall. At the top of the shaft, was the hammer- 
head of the crane, a girder 53 ft. 8 in. long, details 





of which are given in Figs. 42 and 43. This was 
mounted on a small rotating mast 24 ft. 6 in. long! 


end of the girder and then back to a bridle and 
5-part tackle of }-in. rope anchored to the other 
extremity of the hammer head. Inward move- 
ment was secured by the adjustment of this travers- 
ing rope and the main falls, the tendency being, 
of course, for the crab to move inwards under load. 
Figs. 42 and 43 show details of the main falls 
tackle of l-in. rope, a light (5 ton) §-in. runner line 
also being provided. All the traversing and fall 
lines were brought to the centre of the crane and 
were there run over guide sheaves and taken 
down the centre of the vertical shaft to the guide 
sheaves shown in Figs. 51 and 53. They were then 
continued down the tower well, and at the base 
of the latter were deflected over other sheaves 
through the side of the tower leg and out to winches 
on a barge moored alongside, from which all lifting 
and traversing was effected. Fig. 56 shows a 
drawing of the steel turntable casting, upon which 
the hammer-head revolved, this movement being 
effected by the reversing compressed-air motor 
and reduction gear illustrated in Figs. 44 to 46. 
Actually, two air motors were provided, one for each 
direction, thrown out or in by clutch as required. 
A double-reduction train transmitted the drive 
to a vertical 4}4-in. shaft extending upwards in a 
corner of the main shaft, to a gear of 38-28 p.d. 
fixed to the base of the revolving shaft, as shown in 
Fig. 45. 

Figs. 47 to 55 give details of the supports of 


Derrick Erecting HAMMER-HEAD 
CRANES IN TOWER LEGs. 


Fie. 58. 


in diameter, being shown in Fig. 61. Preparatory 
to a movement, the upper beams e were temporarily 
fixed to the tower steelwork, but during normal 
erection operations these were lifted to the position 
f (Fig. 40) to be out of the way. The jumping ropes 
were, of covrse, run down the outside of the crane 
shaft to the bottom sheaves, where they were 
turned inside, taken over guide pulleys and down 
inside the shaft. At the tower foot the two lines were 
treated in the same way as the other ropes and taken 
outside to a winch on the barge. At each jump 
the carrying beams were lifted to a new position. 
The erection work was commenced by setting up 
a stiff-leg derrick on the pier between the two tower 
leg bases. This had a reach sufficient to allow for 
the erection of steelwork for the early stages. 
Sections were brought alongside the pier on barges, 
and work was commenced as shown in Fig, 57, 
above. The first stage was to erect on each base 
plate, a steel slab 4 in. thick, three of the four arms 
of the cruciform-section leg to a height of 75 ft. 
The derrick then lifted the hammer-head cranes 
and placed them in position with the shaft in the 
well, after which the steelwork of the fourth side 
was added, This stage is depicted in Fig. 58, 
above. Thereafter the work was done by the 
hammer-head cranes, which finally raised the rope 
saddle castings to a temporary position, and, also 
erected a guyed strut, by means of which the final 
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THE SAN FRANCISCO-OAKLAND BAY BRIDGE. 














Fie. 59. Horstine a 50-rr. Secrion OF 
STRELWORK. 


Fig. 61. 
REEVING DIAGRAM 
£3 Me T JUMPING 
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Fig. 60. Cranes on No. 2 TOWER ABOUT TO BE “ JUMPED.” 


| All were lifted from barges always located in the | adopted in various previous bridges of large span 
same position, so that the counterweight did not | and it is not proposed to go into this process in 
| have to be slewed, but only raised. Winch power | detail. A number of innovations were introduced 
|was furnished by four 175-h.p. petrol hoisting| which are of sufficient interest to refer to. The 
| engines, two being provided for each crane. Each | first operation, as usual, was the construction of 
| tower contains over 5,000 tons of steel. Fig. 59)| the catwalks, or working platforms, extending the 
shows a 50-ft. section being handled, while in| full length of the bridge. The cables on which 
| Fig. 60, showing No. 2 tower, both cranes have | these are usually built have been, for purposes of 
work was done and the hammer-head cranes dis-| erected steelwork to the limit and are on the point | economy, of material subsequently used for the 
mantled. Reference was made above to the cranes} of being jumped to a new position. At the base | suspension of the stiffening truss, and the common 
having a capacity of 80 tons, with a counterweight lof the tower will be seen the barge upon which | practice has been to lay them first across the river 
in use. This counterweight consisted of a 35-ton the hoisting engines were mounted. lor harbour bottom and then hoist them to the top 
block of conorete, which normally rested on the pier} There are two suspension gables for each main | of the towers. In this case, this procedure was not 
structure. From this block, a }}-in. rope was | span, 28} in. in diameter, centred 66 ft. apart. Each | followed, owing to the Bay water containing mud 
carried up to a sheave on the tail of the head girder, consists of 37 strands of 472 parallel wires, of No. 6 | of very finely-divided particles, besides being salt. 
snd down again to a winch. When a load was/| gauge (0-195 in.). There are thus 17,464 wires in| conditions which, it was considered, might act 
lifted at maximum radius, the counterweight was|each, the main cables representing 71,000 miles | deleteriously upon the cables if immersed, and it 
lifted slightly, and there held while the load was|in all. The wire was cold drawn with a tensile | was, therefore, decided to adopt a procedure which 
traversed inwards from over the barge, to the | strength of 220,000 lb. and yield point of 150,000 lb., | would avoid this. 

erection position. During this traverse the crane | galvanised after drawing. After shipment to San} The first rope was conveyed by barge to the base 
was not revolved, but on the load being brought in| Francisco, it was wound there on 8-ft. reels 6 ft.| of one of the towers (W,) and, as shown in Fig. 65a. 
to the normal erection radius of 10 ft. or less, the | wide, in which process it was laid on the reels in the | page 598, was hoisted over a pulley at the tower head 
counterweight was no longer required, and it was | form of a helix with a 2}-in. pitch, so as to clear| and brought down to the barge again. Meanwhile. 
lowered again on to the pier, when the head could | readily in the spinning operations. a 1-in. line had been hoisted over a pulley at the head 
be revolved. The heaviest sections weighed 75 tons.' In principle the latter were the same as those | of the next tower (W,) and was carried over to the 
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THE SAN FRANCISCO-OAKLAND BAY BRIDGE. 


Fig. 62. ARRANGEMENT OF MAST 
PING SHEAVES 
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Fig. 63. SECTION ON | 


C.L.SHEAVES 
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Fie. 64. Catwatxs rx Course oF ERECTION. 


tower W, and attached there to the catwalk cable. 
The 1-in. line was then hauled in, and the catwalk 
cable paid out, the tension being maintained so as 
to keep the cable out of the water. Four supporting 
ropes were used for each catwalk, and when they 
had been placed, the catwalks were built out from 
the towers as indicated in Fig. 656, and the necessary 
system of storm cables erected. The catwalk floors, 
hitherto made of timber, were in this instance con- 
structed of strong wire fencing, consisting of 2-in. 
chain links, overlaid with }-in. mesh wire netting. 
This double fabric was stretched taut over timber 
cross beams at 10 ft. intervals. This form of con- 
struction had the advantage of greatly reduced 
weight and fire hazard, offering at the same time, 


materially less resistance to wind. A good view of 
the catwalks under construction is given in Fig. 64. 
The catwalks in use at a later stage are shown in 
Fig. 66, page 598. They were protected by side 
handrails and connected at intervals by bridges. 
The flooring was made up in 100-ft. lengths, the 
netting collapsing into pleated bundles. It was 
fastened to the cables in this form, and subsequently 
pulled out lengthwise. 

| The spinning operations which followed are 
| depicted in Fig. 65 c, d and e, which need be only 
briefly referred to. Fig. 65 c shows the spinning | me 
wheel attached to the endless cable, reaching from 
one anchorage to the other and back. The first wires 
ran from the anchorage round the spinning wheel 








and back to the cable reel, from which it was paid 
out as the wheel was hauled over to the other 
anchorage. 

n Fig. 65 d the spinning wheel is shown at a 
more advanced position between the two towers, 
and Fig. 65 e shows it on its return trip. At the end 
of the outward trip, the bight of wire was taken off 
the wheel and transferred to a cable shoe, a new 
bight from a reel feeding in the reverse direction 
then being applied to the wheel for the return trip. 
The spinning wheel is shown in Fig. 67, and is 
interesting for the fact that it was double grooved, 
so that at each trip four wires were laid in each direc- 
tion, making eight in all for the double journey, 
instead of the usual four. The hauling system was 
of a modified form, being driven from both ends in 
this case instead of only from one. Further, driving 
was facilitated by the provision of air-operated booster 
engines used to assist in starting up the large reels. 
The maximum speed attained was 610 ft. per 
minute, and with the frequent starting and stopping, 
these additional facilities at such times proved of 
great service. 

Another innovation related to the strand shoes 
at the terminals. Usually such shoes have been 
placed between a pair of eye bars, but this has not 
proved a convenient arrangement in spinning, 
having necessitated the building up of a strand on a 
temporary support and its subsequent transfer 
to the shoe. In this case two shoes were arranged 
with the eye bars between them, as shown in 
Fig. 26, Plate XX VII ante, a system which expedited 
work and made adjustment of the strands easier. 
The strands were spun in place at the saddles, where 
square strands were employed, the saddles being 
formed with stepped, instead of circular, grooving, 
ensuring filling the grooves much more effectively 
than if round strands and grooving had been 
employed. 

(To be continued.) 








THE IRON AND STEEL INSTITUTE. 
(Continued from page 559.) 


CONTINUING our account of the recent annual 
general meeting of the Iron and Steel Institute, 
in London, the first two days of which were devoted 
to a Symposium on Steelmaking, we have now to, 
deal with the session of Thursday afternoon, 
May 5, and with the subsequent proceedings. 


METALLURGY AND PuysicaL CHEMISTRY OF 
STEELMAKING. 


The fourth and last session of the Symposium, 
held on that day, was devoted to the discussion of 
two papers, dealing with “Some Aspects of Slag 
Control in Melting Practice,” by Professor R. Hay 
and Drs. J. M. Ferguson and J. White, and “ The 
Application of Physical Chemistry to Steel- 
making,” by Dr. A. McCance. The two papers 
were presented in turn and were subsequently 
discussed together. The first contribution was 
placed before the meeting by Professor Hay, who 
stated that much information was still required 
on the constitution of slags, and on the degree 
of dissociation undergone by the various com- 
ponents at steel-furnace temperature. The part 
played by the slag in the transference of 
oxygen to the metal bath, and the influence of 
various substances upon this transference, required 
elucidation. Quantitative data were also required 
upon the equilibria of sulphur and phosphorus in 
the slag and metal. FeO would appear to be the 
principal agent for the removal of carbon, silicon, 
manganese, &c., from the bath, and this substance 
was an important constituent of the slag. In any 
slag under any given conditions, the ratio Fe,0,: FeO 
tended to an equilibrium value which depended 
only on the temperature, oxygen pressure, and com- 
position of the slag. At the upper surface of the 
slag there was a constant tendency for oxygen to 
be picked up to reach this relationship. At the 
slag-metal interface there was continual reduction of 
ferric oxide to the lower oxide, owing to the fact 
that only ferrous oxide was stable in contact with 
metallic iron at these temperatures. The net result 
was that a continual process of oxidation of iron 
oxide from the lower to the higher state was going on 





at the slag-gas surface, and reduction to the lower 
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state at the slag-metal surface, this latter reaction 


! 
| If a steel contained more manganese than equili- 


resulting in the oxidation of iron from the bath, and brium conditions required, this excess manganese 
hence tending to replenish the supply of iron oxide | would reduce the silica of the refractory material 


in the slag. In basic practice the equilibrium ratio 
Fe,O0, : FeO was much higher than was the case in 
acid practice. 

The diluting effect of lime additions must be 
borne in mind, and also that the magnitude of the 


effect produced by a given lime addition on the | 
Fe,O,: FeO ratio fell off very markedly as the lime | 


content increased. This might explain why a high 
content of “ fluid ’’ lime was used to cut down gas 
oxidation towards the end of the basic process. It 
was also a fact, well known to melters, that the 
addition of lime could reduce, or even practically 
stop, carbon removal at any stage of the basic 


process. The principal silicates occurring in acid | 


slags in the molten state were, in descending order of 
stability, CaO.SiO,, Mn0O.SiO,, 


and FeO.Si0,. | 


| with which it was in contact in an endeavour to 
attain equilibrium. In other words, the refractory 
material would be attacked. All coals contained 
some proportion of sulphur in their composition, 
and when producer gas was burnt in a furnace 
the sulphur gave rise to SO,. From the fact that 
Fe,0, absorbed practically no sulphur when heated 
in a sulphur-dioxide atmosphere, while iron scale 
|containing FeO did, it was probable that two 
reactions proceeded simultaneously :— 


3 Fe + SO, = FeS + 2 FeO. 
10 FeO + SO, = FeS + 3 Fe,0,. 
Both reactions were exothermic, and so the equili- 


| brium condition would result in less sulphur in the 
scale at high temperatures than at low. The most 


Hence the primary effect of a lime addition to an| that could be said, therefore, was that with quick, 
acid slag was to form CaO.SiO,, while an increase | hot melting the sulphur pick-up would be diminished. 
occurred in the contents of free FeO, and to a less | It should be emphasised that the action of lime in 





extent, of free MnO. In the absence of oxidisable 
materials in the bath, this would result in an 
increase in the Fe,O0,: FeO ratio in the slag. An 
immediate effect of the increased free FeO would be, 
however, the transference of FeO from the slag to 
the metal, which, in the presence of carbon in the 
bath, might actually result in a drop in the iron 
oxide content of the slag. This, in practice, seemed 
to be the usual effect of the addition of lime to acid 
slags. 

In presenting his paper on “ The Application of 
Physical Chemistry to Steelmaking,” Dr. A. McCance 
said that his intention was to give a brief survey of 
the basis underlying the development of the research 
work done during the past decade, and to draw 
attention to the more important conclusions having 
a direct bearing on the practice of steelmaking by 
the open-hearth process. Ferric oxide was reduced 
when it came in contact with the liquid-steel surface, 
so the content in open-hearth slags was constantly 
changing, being increased at the slag-gas interface 
and reduced again at the slag-metal interface. In 
this way it acted as a carrier of oxygen, and its 
success in this role was largely controlled by the 
fluidity or viscosity of the slag. The effective con- 
centration of Fe,O, in such slags, for chemical 
equilibrium, was assumed by Herty and his col- 
leagues to be equal to 1-35 times that of the same 
molecular concentration of FeO. 

Rimming steels, as was well known, were produced 
when liquid steel was deoxidised with manganese 
only and no additions, or only very limited addi- 
tions, of silicon or aluminium were used. When 
such steel commenced to solidify in the mould, 
oxides in excess of the solid solubility would be 
rejected at the surface of separation between the 
solid and the liquid. A reaction would take place 
with the formation of CO, which would readily 
escape tothe surface. The escaping CO took with it 
its proportion of the carbon, and the solid rim had 
a lower carbon content than the average of the 
liquid steel from which it came. 

Under a slag consisting of a mixture of manganese 
and iron oxides, liquid iron attained equilibrium 
when it had reduced, by interaction, a definite 
proportion of metallic manganese, which dissolved 
in the iron. The reduction by silicon was similar 
to that by manganese, the reaction being :— 

2FeO + Si = SiO, + 2Fe. 

In acid practice, so long as the temperature was 
constant the silica content of the slag which was in 
contact with the acid hearth also tended to remain 
constant. The addition of another base, such as 
CaO, to the slag upset the balance and gave to the 
slag a temporary excess of MnO and FeO which 
oxidised the carbon in the bath. After this excess 
had been reduced, the slag finished, of course, with a 
lower MnO and FeO content, and the silicon in the 
metal increased, as shown by Kérber. Silicon 
reduced in this way from the slag or furnace hearth 
would not be accompanied by inclusions, and the 
cleanest steels were those which had been de- 
oxidised in the bath as part of the steelmaking 
process by direct reduction of deoxidisers from the 
slag. ‘To be able to benefit from this action, it was 
essential that the silica hearth be kept in good 
condition. 


| removing phosphorus was only secondary. In the 
absence of FeO it would not by itself remove 
phosphorus from steel. The main reaction must 
| be considered to be represented by the following 
| equation :— 
2P + 5FeO = 5Fe + P,O,. 
| Dr. C. H. Desch, F.R.S., who opened the discus- 
sion, said the physical chemistry of steelmaking had 
| often been discussed somewhat erratically, and, for 
|some time past, a clear summary of the knowledge 
now available on the whole subject had been needed. 
| This Dr. McCance had now supplied. One of his 
| statements was that there was no doubt that the 
cleanest steels were those which had been de- 
oxidised in the bath as part of the steelmaking 
process, and not in the ladle, and, in this, all would 
agree. The next speaker, Dr. T. Swinden, said 
that he accepted completely the hypothesis put 
| forward by Dr. McCance concerning rimming steel. 
The Ingot Committee possessed considerable data 
regarding variations in total oxygen in steels, and 
experiments with rimmed ingots had shown that 
the oxygen content of the rim was of the order of 
| 0-04 per cent. At the joint of the rim and the core 
it was 0-015 per cent., and this figure rose to a fairly 
constant percentage of 0-023 per cent. in the core 
of the ingot. According to Dr. McCance’s theory, 
however, it seemed that the FeO should be lower 
in the rim and higher in the core. 

A contribution to the discussion by Mr. G. 
Phragmén, of Stockholm, was presented by Mr. 
Tigerschidld. This stated that Dr. McCance had 
employed the word “activity” for a quantity 
which was usually called the activity coefficient ; 
it then dealt with the solubility characteristics 
of various constituents in molten iron. The next 
speaker, Mr. C. W. Wright, referred to discrepancies 
in research results which, he pointed out, were 
due to our lack of knowledge of what total oxygen 
consisted of. He knew from his own investigations 
that total oxygen meant a “little FeO and a lot of 
silica’ and not the reverse. Perhaps, in the near 
future, the iodine residue method would be sim- 
plified, and FeO accurately determined with greater 
ease. When this was accomplished, much that 
| to-day appeared anomalous would fall into the 
| proper place and the picture would be clearer. Dr. 
| Herasymenko, who spoke next, said that the electro- 
lytic dissociation of slags had, until recently, been 
jneglected. The electrolytic nature of molten 
| silicate systems was well recognised by workers in 
| capesimentes mineralogy, but it had evidently 
escaped the notice of metallurgists. If it were 
postulated that the electrolytic dissociation of open- 
hearth slags was complete and that slags contained 
practically no electroneutral molecules, the theory 
of the nature of acid slags was considerably sim- 
| plified. In other words, liquid slags were, in their 
;main features, identical with typical molten-salt 
systems. It was to be expected that the electro- 
chemical theory, when systematically applied, 
| would give us a deeper insight into the nature of 
| slags and liquid metals, because the application 
of the theory could be comparatively easily verified 
| experimentally. 
| Dr. B, Matuschka said that a matter which had 
‘not been thoroughly investigated was the pressure of 




















solidification. He had found that if solidification 
took place in an absolutely closed mould the pipe 
did not form in the normal manner, but took the 
form of a series of blow holes.. It was clear that 
similar conditions obtained in an ingot when the 
feeder head was no longer fluid. The next speaker, 
Dr. D. Binnie, said that Dr. McCance had stressed 
the influence of sulphur in causing ingot cracking 
and had given a curve which appeared to show that, 
with a steel containing 0-05 per cent. of sulphur, 
about 4 out of 5 ingots showed rolling cracks. He 
would like to know what the author really meant by 
ingot cracks; were they only slight cracks which 
would weld up on subsequent working ? In this 
}connection it might be remembered that great 
quantities of free-cutting steels, containing fairly 
high proportions of sulphur were satisfactorily 
produced in the form of bars, billets and bright- 
drawn material. 

Dr. W. H. Hatfield, F.R.S., thought that the 
title of Dr. McCance’s paper should have been 
“The Laying Down of Laws which may Ultimately 
Form the Basis of the Physical Chemistry of Steel- 
Making.”’ If the position were considered it would 
be seen that there was a whole range of elements 
associated with steelmaking. For example, ore 
and limestone were added during the process of 
manufacture and these were only empirically 
CaCO, and Fe,0,. The collection of basic data 
obviously meant a lot of patient work. In drawing 
many of his graphs the author had used the best 
data available, but in many cases these were in- 
complete. He could not think that Dr. McCance 
was really convinced that sulphur was the only 
cause of ingot cracking. The Ingot Committee 
had made a meticulous study, to be published in 
due course, of a rimmed-steel ingot which had a 
2-in. to 3-in. rim, not only on its sides, but at the 
bottom and at the top. He could not reconcile 
this with Dr. McCance’s hypothesis concerning 
rimming steels. 

Mr. J. H. Whiteley was pleased to find that the 
results of Professor Hay and his collaborators were 
in complete agreement with his own findings pub- 
lished twenty years ago. The authors had implied 
that it did not matter whether ore or scale were 
added to the open-hearth furnace. While this 
might be true in the case of the basic process, the 
acid process required a heavy, lumpy ore. In the 
acid process it sometimes occurred that a bath was 
got to the “ boil,” and, although the charging in of 
ore was well attended to, the bath went off the 
boil when the carbon had reached 0-30 per cent. In 
other cases, with less iron in the slag, the bath 
boiled down readily to 0-12 per cent. carbon. He 
believed it to be possible that the slag separated 
out into two layers, a siliceous layer lying on top 
of the metal bath, and the iron-containing slag 
above this. In his hypothesis on the subject 
of rimming steels, Dr. McCance explained that 
the low carbon in the rim was due to escaping CO, 
taking with it its proportion of the carbon. This 
explanation did not, however, account for the lower 
percentages of phosphorus and sulphur, nor did it 
explain the difference between the pure skin and 
the less pure centre of the ingot. 

The last speaker, Dr. R. J. Sarjant, commented 
at some length on the Si0,, FeO and CaO + MnO 
reaction, and concluded by asking for information 
as to what were the desirable characteristics of the 
sand in open-hearth practice. He wished to ascer- 
tain the relative importance of the grading and the 
refractoriness of the material and whether there 
must be a minimum of fiuxing constituents on the 

ains. 

In a brief reply, Professor Hay said that he was 
well aware of the early work done by Mr. Whiteley, 
Drs. Ferguson and White and himself, however, had 
purposely tried to be brief and to restrict their 
contribution largely to their own recent work. He 
agreed that a lumpy ore would prove satisfactory, as 
it would sink through the slag and have direct 
contact with the metal. Dr. McCance, who replied 
very briefly to the comments on his paper, said 
that Mr. Whiteley had raised the question of why 
the reactions sometimes stopped at 0-30 per cent. 
carbon in the acid process. This frequently 
happened owing to misapprehensions regarding the 
real temperature in the furnace. The slag became 
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viscous and the surface in contact with the metal 
was much lower in FeO than the normal; owing 
to its viscous nature if was not easy to break up 
the slag. The principal cause, however, was allow- 
ing the temperature within the furnace to fall 
unduly. Some doubts had been expressed regard- 
ing the solubility of FeO in steel, but the fact that 
the melting point of steel was lowered by FeO 
pointed to a solubility of FeO in iron. 

Mr. A. Hutchinson, who occupied the Chair in 
the unavoidable temporary absence of Lord Dudley, 
said that the Symposium, the discussions on which 
had now come to an end, had been an unqualified 
success. He thanked the authors of all the papers 
for their contributions and also the organising sub- 
committee who had carried out all the arrange- 
ments, prominent among whom were Dr. T. Swinden 
and Mr. R. Percival Smith, the chairman of the 
Open-Hearth Committee of the Iron and Steel 
Industrial Research Council. He also thanked Sir 
William Larke and Mr. E. C. Evans and the staff of 
the Technical Department of the British Iron and 
Steel Federation. 


ANNUAL DINNER. 


When proposing the toast of the “‘ Iron and Steel 
Institute and the Iron and Steel Industries,” at the 
annual dinner, held at Grosvenor House, Park-lane, 
on May 5, the Marquis of Willingdon said that he 
had witnessed the part played by these industries 
in large hydro-electric and irrigation schemes in the 
Empire. He had visited the great nickel works in 
Canada and had also seen the growth of the Tata 
Steelworks in India. The iron and steel industries 
had great responsibilities laid on them in connection 
with the fulfilment of the defence programme now 
before the nation. Lord Dudley, who responded 
to this toast, stressed the value of co-operation 
between the Iron and Steel Institute and the 
Institute of Metals, and added that the new arrange- 
ments for collaboration between the two Institutes 
were steps in the right direction. Research was all 
important, and, in this connection, the position of 
the Iron and Steel Institute was growing in import- 
ance. He also proposed the toast of His Majesty's 
Government and said that our iron and steel plants 
were second to none. Some 30,000,000/. had been 
spent on them in the last five years. Steelmakers 
had thus increased their annual output capacity by 
at least 3 million tons, and, by the end of the present 
year, the capacity would be augmented by a further 
1,000,000 tons. The industry could thus undertake 
any responsibility which the defence programme 
might demand. Sir Thomas Inskip, who responded 
to this toast, said that the iron and steel industry 
constituted an essential part of our industrial 
system. In 1932, however, the production of pig- 
iron had declined from 10} million tons, in the last 
year before the war, to 3} million tons, while the 
eutput of steel ingots and castings, which totalled 
5} million tons in 1932, had been 7 million tons 
short of what our actual requirements had been in 
1937. He was glad, therefore, that the industry 
was now on an equal footing with its competitors. 
The sum of 30,000,000/., spent on plant in the last 
five years, mentioned by the chairman, had come 
out of earnings, and he saw no reason why a period 
of further prosperity should not lie ahead of the 
industry. The toast of ‘‘ The Guests ’’ was proposed 
by Mr. W. R. Lysaght and acknowledged by H. E. 
Baron de Cartier de Marchienne, while that to the 
President was proposed by Mr. A. Hutchinson. 


CaRNEGIE SCHOLARSHIPS. 


When the members reassembled at the Institution 
of Civil Engineers for the continuation of the annual 
general meeting of the Institute on the morning of 
May 6, Lord Dudley again occupied the Chair. The 
first business was the announcement by the Secretary 
of the award of Andrew Carnegie Scholarships 
for 1938. The list contained the names of Mr. 
G. E. A. Bramley, of the University of Sheffield ; Mr. 
P. T. Carter, of Armstrong College, Newcastle-upon- 
Tyne; Mr. R. Griffiths, of University College, 
Swansea ; Mr. O. Gessner, of Breslau, Germany ; 
Mr. B. Knapp, of Berlin; and Mr. A. B. Winter- 
bottom, at present in Norway. All these research 
workers, the Secretary announced, had been awarded 


scholarships to the value of 100/. each. No award | 








of the Carnegie Gold Medal had, it was stated, 
been made this year. 
Trwe Srupizs 1 Roiiine-Mu Prants, 

The first contribution considered was a special 
report by the Rolling-Mill Committee of the Iron 
and Steel Industrial Research Council, entitled 
“The Application of Time Study to Rolling Mills.” 
The report, which was submitted to the meeting 
by Mr. E. C. Evans, described a series of investiga- 
tions carried out in three rolling-mill plants with the 
object of extending the use of time study in iron 
and steel works. We published a summary of this 
report on page 577 ante. 

Mr. T. W. Hand said that as a member of the 
Rolling Mill Committee he wished to utter a note 
of warning. The Committee did not intend to 
issue a complete solution to the difficulties and 
disappointments encountered in rolling-mill opera- 
tion. In the rolling plant at his works the fitting 
of pressure indicators, under the screws of the 
mills, was being considered, so that the actual 
rolling load could be determined. By the adoption 
of these instruments and other measures they hoped 
to secure uniform draughting. If the publication 
of the report on time studies resulted in awakening 
a greater interest in research and in scientific 
management, the Committee would feel well 
rewarded. 

Mr. G. L. Potter said that the principal object 
of the time studies described in the report had been 
to improve production by scientific control of plant 
and operating processes. Essentially, the results 
of these production studies had been (a) to reveal 
defects or deficiencies in the services of the mill, 
such as heat and power ; (b) to determine upon the 
best draught-reduction methods and pass specifica- 
tions for rolling a particular product; and (c) to 
establish a common basis for comparing the results 
of widely varying outputs and types of product— 
in other words, to give the mill manager a “ yard- 
stick” with which to measure mill performance. 
There was, however, one problem which had not 
been solved by these studies, namely, the deter- 
mination of the productive efficiency of the mill 
in comparison with its ideal efficiency. We had 
yet to determine the actual performance of the 
mill as a machine. Rolling mills, as far as could be 
seen, had been built very largely in this country, as 
the result of accumulated experience, and on the 
basis of that experience it was impossible to deter- 
mine, except by methods of trial and error, the 
maximum output of the mill. During the period of 
high demand in the last few years, mills designed 
to roll specified quantities of product per week 
had frequently proved themselves capable of rolling 
a much greater amount, without material alteration 
to the mill itself, but, of course, with substantial 
improvements in the auxiliary services, such as 
power and soaking-pit capacity. If a rolling mill 
was built to roll, say, 10,000 tons a week, and was 
proved to be capable of rolling, say, 18,000 tons, 
then that increase had only been possible because 
the factor of safety, in the mill housings and bear- 
ings, was considerably higher than was required 
by the steel manufacturer when the contract 
had been placed. The question, therefore, arose 
whether rolling-mill designers had the necessary 
data which would allow them to specify the ideal 
capacity of any mill constructed by them, thus 
giving to the mill manager a definite basis for 
determining mill performance by the comparison 
of operating rates, on a standard basis, with ideal 
capacity. In order that this might be done, far 
more measurement was required in rolling-mill 
operation than was available at the present time. 

Mr. H. C. Armstrong said that the report con- 
tained a curve showing the relationship between 
net rolling time per ingot (in seconds) and the steam 
pressure in Ib. per square inch. This showed that 
with a drop in the pressure from 90 Ib. to 60 Ib. 
per square inch, the net rolling time was doubled. 
Tt should be realised that this meant that twice 
as much steam had been used. This had a direct 
bearing on the question of steam accumulation, 
one of the claims put forward by constructors of 
accumulators being the advantage of constant 
pressure. 

Mr. K. 8. Lockie said that, in connection with the 
possible future use of time study for determining 








the maximum possible output of a mill, the first 
consideration was to reduce the number of 

toa minimum. The present system of draughting, 
which seemed to be fairly general, was to use a 
constant draught over a certain range of thickness 
of material. The determination of maximum 
safe reductions involved the measurement of roll- 
neck pressures, speeds and driving torque at each 
pass, and so was rather outside the scope of normal 
production study, unless in co-operation with 
a research engineer. There were, however, other 
requirements for determining the minimum possible 
number of passes. In many cases, a “dummy” 
pass was used on completion of rolling, and since 
this was pure waste of time, it should be eliminated. 
Manipulation time, which represented about 60 per 
cent. of the total time, was dependent on the 
equipment available and on the personnel to operate 
it, and it was here that time study, taken in great 
detail, could be used to indicate improvements. 
The next speaker, Mr. A. F. Webber, said that the 
curve to which Mr. Armstrong had referred only 
related net rolling time to steam pressure and did 
not necessarily reflect steam consumption. There 
was little doubt, however, that steam consumption, 
per ton of materia! rolled, did increase with fall 
of steam pressure, although hard and fast conclu- 
sions could not be drawn from the data given in 
the report. 

Mr. E. P. Holmes said that the Bedaux system 
had been adopted in several industries to cut down 
manufacturing times. The system, however, had 
been utilised in shops in which the proportion of 
labour was much higher than was the case in rolling- 
mill plants. The relationship between the net 
rolling time and the steam pressure had been 
discussed, but nowhere in the report had the size 
and characteristics of the steam engine been given. 
The last speaker in the discussion, Mr. C. A. Ablett, 
said that data given in the report showed that the 
average net rolling time occupied to roll each of a 
series of ingots was 100 seconds, while the average 
manipulation time was 150 seconds, He suggested 
that live roller gear, fitted with roller bearings, 
was advantageous. It started more quickly, war 
more handy, and would reduce the time of manipu- 


lation. 
(To be continued.) 








THE CATALYTIC COMBUSTION 
OF GASES ON METALS. 


By W. Davies, Ph.D., A.M.I.Mech.E. 


Dvrinc the past twenty-five years or so, Professor 
W. A. Bone has directed attention on numerous 
occasions to the advantages of surface combustion 
for industrial pu , and within recent years this 
mode of heating has been developed to a sound stage 
of practical usefulness. The surfaces now com- 
monly employed for this purpose consist of porous 
refractory materials, on which combustion generally 
proceeds without flame when the temperature is 
above the ignition points of the gaseous mixtures 
supplied to the apparatus. The propagation of 
flame from the incandescent surface towards the 
nozzles under these circumstances is prevented by 
adjustment of the rate of flow of gas and air, or by 
interposing a cold porous diaphragm between the 
surface and the nozzles, through which the flame 
will not pass. It appears that when the surface 
temperatures are sufficiently high, this type of 
combustion is independent of the nature of the 
refractory material and also of the nature of the 
combustible gas. It is not clear whether a true 
catalytic effect is involved, in the sense that reaction 
takes place in the heterogeneous phase, since the 
most outstanding characteristics of an oxidation 
catalyst are its ability to promote rapid combustion 
at temperatures below the ignition point in the gas 
phase and a highly specific action, in virtue of which 
it behaves in a selective manner towards different 


Hitherto, little attention seems to have been 
given to the possibility of extending the field of 
application of surface combustion to industrial uses 
where moderate temperatures might be desirable. 
The discovery of an efficient and inexpensive 
catalyst for promoting the combustion of gaseous 
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shown in Fig. 1. The cast-iron cylinder c had a 
capacity of 1 cub. ft., and it was connected to a 
vacuum pump, mercury manometer gauge and gas 
cylinders, so that it could be exhausted and filled 
with the gaseous mixtures in any desired propor- 
tions by measuring partial pressures on the gauge. 
The wire was connected through an ammeter shunt 
and a rheostat to a source of direct-current supply, 
and the only readings taken during an experiment 
were the potential differences across the shunt and 
the terminals of the wire. The temperature of the 


fuels at the temperature of the heating surface of 
& steam boiler would obviously lead to considerable 
developments in combustion technique, since a 
catalyst whose characteristics are fully understood 
is susceptible of very delicate control, and it is 
conceivable that the liberation of heat in the 
heterogeneous phase on the actual heating surface 
of the boiler itself would result in a much higher 
rate of heat transfer through a given surface than 
is now possible by conduction and radiation from 
the products of combustion. 
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As @ result of comprehensive tests on different z 

materials, Professor Bone came to the conclusion OOO} i 
that the power of a hot surface for accelerating 3 } 
gaseous combustion increases with rise of tempera-| oo. | { 
ture, and that surfaces which have very different! 

activities at low temperatures tend to become equal | 2 feres | 
as the temperature rises, so that at bright incan- E cox J —b.. tper cent.CH, + 99percent.Air | 
descence all surfaces are more or less equally; F | + a a = Sul Gronpenl 
effective. This conclusion, which is presumably| ™so—#—¢-4-2 2 2 982 2 IS 
based on the observation that gaseous combustion 5 Foe hs tal ti in od 


proceeds without flame on solid surfaces of various | 
kinds when they are highly incandescent, has been | a ] : | 
widely quoted in the technical Press, but it appears | 
doubtful whether the absence of flame can always | ‘ Wo oo 0 ES I 
be regarded as a criterion of accelerated combustion | Electrical nrc Watts per Sree 
wire was inferred from its resistance, and the rate 


in the sense that the acceleration is due to hetero- 
geneous catalysis. 

The experiments described in this article show | of combustion on its surface was then deduced by 
that metals are by no means equally effective as| plotting the temperatures against the power input, 
oxidation catalysts at high temperatures, and they | a8 shown in the results given below. 
also show that there are many instances where| The curve a in Fig. 2 shows the temperatures 
a rise of temperature may actually reduce the rate | attained by a platinum wire, 6-4 in. long and 
of combustion in the heterogeneous phase on|()-001 in. diameter, when it is heated electrically in 
platinum. This fact, it may be observed, is not/| a horizontal position in air at atmospheric pressure. 
inconsistent with modern theories of contact |The temperatures attained by the same wire when 
catalysis. Unfortunately, only the costly metals of | it is heated by the current and by catalytic combus- 
the platinum group appear to be oxidation catalysts | tion simultaneously in air containing 1, 2 and 3 per 
of general utility, but a large rumber of the oxides | cent. of hydrogen, are shown by the curves b, c and 
of other metals are active when they are prepared | d, respectively. The hydrogen reaction is initiated 
in special ways, and the intensive research which | very abruptly at about 200 deg. C., and the tempera- 
is now being carried out in this direction in this|ture of the wire then rises suddenly at this point 
country and abroad may well lead to results of the | from the level of the air curve a to that of b, ¢ or 
greatest importance to industry in general. d, as shown by the vertical line. It will be observed 

‘The experiments described here were carried out | that 1 per cent. of hydrogen causes a rise of tempera- 
with wires of platinum and other metals of 0-001-in. | ture of nearly 200 deg. C., due to catalytic action, 
diameter, by a simple method which enables | therefore it will be evident that serious errors may 
investigations to be carried out at surface tempere-| arise when gas temperatures above 200 deg. C. are 
tures above the ignition points of most gases without | measured by platinum thermometry with fine 
vomplications due to the initiation of combustion | wires if a small quantity of hydrogen is present 
in the homogeneous phase. The wires to be tested | with oxygen, and this liability to error also exists 
were stretched between a pair of terminals on brass|in the event of other combustible gases being 
rods passing through insulating busheg in the plug p, | present, as will be shown later. 
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The results shown in Fig. 3 were obtained in 
similar experiments with carbon monoxide. In this 
case reaction is not initiated until the temperature 
of the wire has been raised by the current to about 
400 deg. C., and, as shown in Fig. 4, the rates at 
which the wire is heated by carbon monoxide are 
much lower than by similar concentrations of 
hydrogen. 

This result may appear to be anomalous, since 
the heat of combustion of carbon monoxide, per 
gram molecule, is greater than that of hydrogen 
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but the explanation is simple. The molecules of 
the combustible gas combine with oxygen as fast 
as they arrive at the active centres on the surface 
of the wire, and the concentration of these molecules 
in the neighbourhood of the wire is reduced, so that 
the rate of combustion is finally governed by 
diffusion, although convection brings up 4 continual 
supply of fresh gas to within a very short distance 
of the wire. As long as the specific conditions in 
the heterogeneous phase are equally favourable to 
reaction, the rates of combustion of different gases 
will thus depend on their densities, as well as on 
their heats of combustion. The relative rates of 
combustion recorded with similar concentrations of 
hydrogen and carbon monoxide are in close agree- 
ment with the calculated values based on this 
assumption. This point may be of interest in connec- 
tion with the combustion of suspended particles of 
solid and liquid fuels in air, since it is highly prob- 
able that an analogous mechanism is involved in the 
transfer of oxygen molecules to the surfaces of 
such particles when they are undergoing combus- 
tion. 

The curves in Fig. 4 show that the rates of com- 
bustion of hydrogen and carbon monoxide first 





increase with rise of temperature up to about 
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1,200 deg. C., and then decrease as the temperature 
rises above this point. The increase up to 1,200 deg. 
C. may be accounted for by the acceleration of 
convection and diffusion, but the decrease which 
occurs afterwards can only be explained on the 
assumption that the catalytic activity of the wire 
diminishes at high temperatures. 

There is no indication tuat any combination 
between the combustible gas and oxygen is taking 
place outside the heterogeneous phase near the 
surface of the wire in these experiments, even when 
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this, as well as from other results to be given later, 
that the processes involved in true heterogeneous 
| catalysis are of a highly specific nature. It is 
shown in Figs. 2 and 5 that the initiation tempera- 
tures for the hydrogen and methane reactions in 
the weaker mixtures differ by as much as 700 deg. C. 
A wide variation in the initiation temperatures for 
different reactions on the surface of the same 
catalyst is one of the necessary conditions for prefer- 
ential combustion, and this principle has long been 
applied in analytical chemistry, and also in industry 





|for the removal of small traces of undesirable 
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constituents from coal gas and other gaseous mix- 
tures. The selective action of a platinum wire in 
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'mixtures of hydrogen and methane is well illus- 
| trated in Fig. 6, where b shows the temperatures 
| attained by the wire in 1 per cent. of hydrogen and 
| air; c, the temperatures attained with 2 per cent. 
| of methane ; and d, the temperatures recorded when 
| the given quantities of hydrogen and methane are 
present together. The hydrogen reaction begins at 
200 deg. C., but there is no indication of heating due 
to the methane reaction until the temperature of 
the wire has been raised to 900 deg. C. Above this 
point the rate of heating of the wire by combustion 
indicates that both reactions are proceeding simul- 
taneously without any apparent mutual inter- 
ference. It will be evident that if the temperature 
of the wire is kept at some point between 200 deg. C. 
and 900 deg. C. in this mixture, the last trace of 
| hydrogen can be eliminated without affecting the 
methane. It should be observed, however, that the 
initiation temperature for the methane reaction 
decreases rapidly with increased concentration, so 
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the wire is approaching its melting point. It is a 
well-known fact that very fine wires can be heated 
in an explosive atmosphere to a much higher 
temperature than the ignition point of the gaseous 
mixture without causing ignition, and it is this 
fact which makes it possible to study heterogeneous 
reactions by this method at temperatures which 
could not be attained in any other way without 
complications due to the initiation of combustion in 
the gas phase. This apparently anomalous be- 
haviour of a heated wire in an inflammable atmos- 
phere may be explained by the fact that the wire 
is surrounded by cold gas in which the temperature 
yradient is of the order of 100 deg. C., or more, in 
a distance equal to the mean free path. Under 
these conditions only an infinitesimal proportion of 
the molecules which strike the wire can acquire 
the energy of activation which is necessary to 
enable them to combine in the gas phase, even 
when the temperature of the wire is far above the 
ignition point of the gas. The difficulty of igniting 
an inflammable gaseous mixture by means of a 
heated filament thus increases as the diameter of 
the filament is reduced. 

The curves in Fig. 5 show the results obtained 
with a platinum wire in methane and air. Methane, 
when it is presept in small quantities only, does not 
begin to react until the wire reaches a very high 
temperature and the subsequent activity of the 
wire, which at first is comparatively small, increases 
continuously with further rise of temperature up to 
the melting point of platinum. There is thus a 
marked difference between the methane reaction 


that with larger quantities of methane the tempera- 
|ture range for the preferential combustion of 
| hydrogen is reduced. 

| A difference in the initiation temperatures for two 
| reactions does not necessarily lead to preferential 
| action since the presence of one gas may modify 
the conditions in the heterogeneous phase so that 
the reaction of another gas is inhibited at its normal 
| temperature. For example, a small amount of 
| acetylene will suppress the combustion of hydrogen 
|on a platinum wire until the temperature of the 
| wire has been raised to about 600 deg. C., at which 
point the acetylene itself begins to react. This 
effect is illustrated in a striking manner by the 
results given in Fig. 7, which show how a small 
quantity of acetylene influences the train of events 
leading up to the ignition and explosion of a mixture 
of 30 per cent. of hydrogen and air. In the absence 
of acetylene it is only necessary to heat the wire 
electrically to about 280 deg. C. to initiate the 
surface reaction, since this immediately raises the 
temperature of the wire to its fusing point, as 
shown by 6, and the mixture is ignited and explodes. 
When 1 per cent. of acetylene is added to the 
mixture, the surface reaction is delayed, and this 
train of events is not initiated until the wire has 
been heated to nearly 600 deg. C., as shown by c. 
On account of the high thermal conductivity of 
hydrogen, and the large quantity of it which is 
present in these experiments, the temperature of 
the wire during the initial stages of heating by the 
current falls considerably below the air curve a. 

With but few exceptions, metals other than those 
of the platinum group appear to be wholly ineffec- 
tive as catalysts for the promotion of gaseous 
combustion in the heterogeneous phase. Gold, 
silver, copper and iron wires have been repeatedly 
tested under the same conditions as platinum, up 
to the temperatures at which they either fuse or 
oxidise rapidly in air, without any indication of 
reaction in the gaseous mixtures referred to in this 
article. Nickel, however, promotes the combustion 
of acetylene, but is inactive towards the other 
gases. The contrast between its behaviour towards 
acetylene and hydrogen is shown by the curves b 
and c in Fig. 8. The acetylene reaction begins at 
about the same temperature as on platinum, but 
the subsequent rate of combustion is much less than 
it is on a platinum wire of the same diameter. 

The results of these experiments are, on the whole, 
in very good agreement with the newer theories of 
contact catalysis, and, in view of the growing 
importance of such processes in industry, some 
further results and an outline of these theories will 





and the hydrogen and carbon monoxide reactions 
described previously, and it will be evident from | 


be given in a future article. 





ROADSIDE DEVELOPMENT. 


Various road conventions held in the United States, 
of which we have given accounts from time to time, 
have, in general, been concerned with the roadway 
itself, particularly the type of pavement. Recently. 
a wider aspect of the subject has been taken and 
consideration given to the design and treatment of 
roadside features which may help to reduce the cost 
of maintenance, lead to improved safety, speed and 
amenities, and affect favourably the owners and oocu- 
piers of adjacent property. In this connection some 
interesting points were brought out at the recent 
annual meeting of the United States Highway Re- 
search Board, of which a special report* dealing with 
the Roadside Development Sessions has since been 
published. 

The report of the Sub-Committee on Erosion, under 
the chairmanship of Professor Franz A. Aust, stressed 
the importance of: careful examination of existing 
vegetation, soil and drainage. The most important 
factors in soil erosion in roadsides appeared to be the 
erodibility of existing soils, the dimensions and degree 
of slope of bare soil areas, the velocity and volume of 
surface water that reached the highway from adjoining 
lands, the design of the roadway slope and ditch sections. 
and the types of ground cover existing off the highway. 
While all schemes of erosion control would take account 
of the above combined factors, individual projects 
must be modified to meet regional climatic and soil 
conditions. Erosion along existing highways might 
be reduced by rounding and flattening cross-sections, 
flattening slopes to meet existing soil conditions and 
to suit the best available types of vegetation, rounding 
and flattening ditch cross-sections to reduce the abrasive 
force of surface water, improving fertility by restoring 
top-soil on seed beds or planting areas or by treatment 
with manures, surfacing ditches with sod or masonry, 
installing ditch checks as necessary,and planting spread. 
ing vines and low woody shrubs on slopes that were too 
steep for effective grass establishment. In a paper 
entitled ‘‘ Erosion Control—Design,” Mr. Victor J. 
Brown stated that the subject involved more than a 
study of destruction by surface water, wind and traffic ; 
it also called for an examination of sub-surface water 
and soils characteristics. It was necessary to control 
falling, seeping and flowing water. The soil, as the 
basic factor, must be analysed for its inherent charac- 
teristics under variable conditions. Provided that 
sub-surface water was properly controlled no sodding 
or ditch control was required for a normal amount of 
water, if the fall were less than 24 per cent. With 
greater falls, sodding and native planting might be used 
to reduce velocities and to hold the soil by root mats, 
Shallow paved gutters along the edge of a paved 
surface would control the surface flow of water, but 
water should not be carried so far that heavy rains 
would cause the gutters to overflow before the water 
reached the side ditches or drains. Mr. W. H. Root, 
in a paper entitled ‘“‘ Hrosion Control—Maintenance,” 
pointed out that maintenance problems varied inversely 
with the quality of planning and construction, and that 
one of the biggest jobs was trying to maintain to present- 
day standards a road built 20 years ago to standards 
now obsolete. ‘The factors involving damage by water 
were the annual rainfall, the severity of heavy rain- 
storms, the type of soil, the grades of longitudinal and 
lateral slopes; the concentration of drainage and the 
amount and nature of roadside vegetation. It was 
the duty of the maintenance department to improve 
these factors and so to reduce maintenance costs. 

Mr. N. Robert Bear contributed a paper on “ Erosion 
Control—Roadside Development,” in which he said 
that erosion control on existing highways had been 
accomplished by re-shaping the original cross-section 
to facilitate the establishment of vegetation, prowling 
low-velocity channels, planting vines and shrubs 
and establishing grass on flattened backslopes, terracing 
steep slopes and by modifications to existing drainage 
structures to protect both the highway and the adjacent 
property. A paper on “ Drainage Design,” by Mr. 
E. D. Dryfoose, enumerated the nature of drainage 
problems, all of which could be solved by the usual 
methods of intercepting, collecting, transporting and 
disposing of surface and ground water. The last step 
was frequently difficult in level country and sometimes 
the only solution was to construct the road bed several 
feet above the general ground level and to use wide, 
shallow ditches. The attempt to eliminate ditches 
on rural roads was not believed to be sound policy ; 
there was always some water to be carried and the 
ditch was one of the most effective and economical 
ways of doing it. Mr. George B. Gordon, in his paper 
‘“* Drainage—Roadside Development,” quoted from a 
book Soil Erosion and Its Control, by Mr. Q. C. Ayers, 
to the effect that when land slope was increased four 
times, the velocity of surface water was doubled ; 
when velocity was doubled, the erosive capacity of 

Develop t; The Highway Research 
Board, 2101 Constitution-avenue, Washington, D.C. 
[Price, 25 cents.) 
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Fie. 5. OPERATING 


by a similar process. The gear wheel to be hardened 
is mounted on an arbor or on its own shaft, which is 
supported on rollers as shown. Each of the two torch 
heads has two oxy-acetylene jets, but only one jet 
impinges on each side of the tooth when working on 
straight spur- or single-helical gears. When double- 
helical or herringbone gears are being hardened all 
four jets are used, one pair operating on the right-hand 
helix of one tooth and the other pair on the left-hand 
helix of the adjacent tooth. The quenching nozzles 
are mounted behind the flame nozzles in each case, the 
water being contained in a tank, holding 250 gallons, 
which forms part of the base of the machine; it is 
supplied to the nozzles by a motor-driven pump as 
shown in Figs. 1 and 2. 

Each torch-head assembly is carried on a frame and 
provided with adjustment in all directions, the primary 
motion towards and away from the work being ob- 
tained by mounting the frames on separate saddles, 
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moving on rails on the upper surface of the bed. The 
mechanism for traversing the saddles consists of a 
horizontal screw with a split nut, the operation being 
the same as that of a lathe lead-screw. The screw is 
driven by an electric motor through a variable-speed 
gear and a worm gear to give a wide range of traverse 
speeds. Vertical motion can be given to the head by a 
vertical screw within the frame, and the head can also 
be rotated in a vertical plane, by means of a worm 
adjusting-gear, about the point of attachment to the 
guide on the vertical frame. To enable the torch to 
trace a helix when hardening helical or herringbone 
gears a tracer pin is provided, which is fixed to the 
traversing saddle and engages with the teeth of the 
gear, as can be seen in Fig. 1 opposite and Fig. 3 
above. This device, which is simpler and has been 
found more satisfactory than mechanical gearing, 
is used also for indexing, the saddle being withdrawn 
by hand until the pin is out of engagement and the 
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HARDENING SPLINES ON END oF SHAFT. 


work rotated until the pin can be inserted in the next 
tooth space. This operation could be made automatic, 
but in handling a wide variety of work hand operation 
has been found more generally serviceable. 

To ensure uniform hardening it is necessary that 
the jets shall possess equal heating capacity, and for 
rapid manipulation it is desirable that all the jets 
should be controlled by one valve. Separate adjustment 
is provided, for the supplies of oxygen and acetylene 
however, to enable the correct proportions of the gases 
to be maintained. These fine-adjustment valves are 
placed between the main control valve and the torches 
so that, when the correct setting has been determined, 
the main control valve alone can be used to shut off 
the flame, and to turn on the mixture and re-ignite 
it. The relative position of the water jets is clearly 
shown in the illustrations. Control is maintained over 
the temperature of the water by providing a constant 
inflow from the mains, while a similar amount is 
drained away from the other end of the tank, the 
quantity of water changed being adjusted in accord- 
ance with thermometer readings. The use of a self- 
contained tank and pump was found to be essential 
to ensure constant pressure, direct connection to the 
main supply introducing undesirable fluctuations. 
| Experience with the machine, in the course of 
hardening approximately 700 pairs of gears, has 
shown that it is suitable for gears ranging from 4 d.p. 
to 1 d.p. Gears as fine as 6 d.p. have been hardened, 
and even finer pitches are believed to be within its 
scope, but with increasing fineness of pitch the difficulty 
| of controlling the depth of hardness becomes consider- 
able and the speed of working is reduced. To cover 
|the complete range from 6 to 1 d.p. seven sizes 
}of torch nozzles are provided. The problem of 
| gauging the hardness was solved experimentally by 
operating on “ false teeth” detachably mounted on a 
cylinder, from which they could be removed after 
treatment for testing with standard laboratory instru- 
ments. It has been found practicable to obtain any 
desired hardness between 60 and 80 Scleroscope, or 400 
to 550 Brinell, but experience indicates that a Sclero- 
scope hardness of between 70 and 75 is the highest 
that should be sought, for the best service performance. 

The sequence of operations, when the work has been 
mounted on the supporting rollers, is first to advance 
the carriage until the indexing pin engages with a 
tooth-space of the gear, and lock it in position. The 
torch saddles are then adjusted to bring the nozzles 
into position by means of the feed-screw lever and the 
knurled screws and handwheel, with the jets vertically 
above the centre of the indexing pin. The water pump 
is started, after which the gas jets are ignited by a 
pilot flame, brought into operation by a push-button 
control and fed with town gas or from an 
other convenient supply. The right-hand tore 
travels from right to left, when hardening spur or 
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single-helical gears, over the full length of the tooth 


ENGINEERING. 


its direction of motion only once during a complete 
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on or off either as a whole or in groups by pressing 


The flame is then extinguished, the feed-nut released | impact, and that is when its total kinetic energy has | buttons in the primary substation. 


and the saddle returned by the handwheel. In harden- 


| been dissipated. Consequently, the striker is still 


The working model for the same purpose, which is 


ing a double-helical gear both torch assemblies are4 descending after the first sub-impact, a condition which | being exhibited by Standard Telephones and Cables, 
used, the saddles being connected by a wire cable | is rather obvious from an inspection of Figs. 20 and 21 | Limited, Connaught House, Aldwych, London, W.C.2. 


passing over sheaves, as shown in Fig. 5, and moved 
ofwards at a uniform rate until they meet at the apex 
in the gear tooth, when both sets of flames are extin- 
guished and the saddles separated again by the hand- 
wheel. The linear speed of operation ranges from 6 in. 
to 10 in. per minute, according to the size of tooth ; 


and the dimensions of the gears that can be treated, | 


from a minimum of 2 in. diameter and 2 in. face width 
to 84 in. diameter and a face width of 24 in. For 
the best results it is necessary that the steel used 
for the gears should be selected with due regard to 
the hardening process. For most purposes a carbon 
content of 0-35 per cent. to 0-50 per cent. can be 
employed, but for heavy-duty gears alloy steels such 
as chrome-vanadium, fre or medium manganese 
have been used with good results. 


LETTERS TO THE EDITOR. 











THE ORGANISATION OF THE 
COAL PROCESSING INDUSTRIES. 


To tae Epiror oF ENGINEERING. 

Sin,—In your article of May 13 referring to the 
paper read by Mr. G. W. J. Bradley and Dr. G. E. 
Foxwell entitled “The Development of By-Product 
Coking " you say Mr. Helps pointed out that: “ Al 
gases from blast-furnace gas of 100 B.Th.U. to town 
yas of 500 B.Th.U. to 600 B.Th.U. give very nearly 
the same flame temperature, and the gas industry has 
only to use whichever gas may be found to do the 
necessary work at the lowest cost to the consumer, 
irrespective of calorific value.” 


1 am afraid this statement should have been qualified | 


Is: 


gases 


The whole reference * One 
outstanding fact concerning all these that 
whether the quality be 100 or 600, it is possible to 
obtain very nearly the same tlame temperature with 
vne as the other. It would be something like true 
to say that the lower calorific values require heating up 
und the least possible dilution with primary air, the 
higher calorific values no heating up but a very hig 
dilution with primary air. Another fact of certainly 
no less importance, is that the volume of a therm in 
200 gas is 500 cub. ft., whereas the volume in 600 gas 


as | qualified it 


Is 


of the paper. 

Paragraph 5 appears to rather discredit the usefulness 
of the Timoshenko impact equation. I should have 
thought that the striking similarity between the load 
variation calculated by this equation and those recorded 
| experimentally by the scratch-extensometer would have 
placed it beyond reproach. Furthermore, to suggest 
| that account should be taken of resonance is surely not 
|a relevant proposition. Resonance can only be the 
result of the action of sustained periodic forces which 
| are clearly non-existent in a single impact. The sub- 
impacts possess no regular form nor frequency. 

I am, 
Yours faithfully, 
Ronatp N. ARNOLD. 
Royal Technical College. 
Glasgow. 

May 7, 1938. 

Nore.—The results exhibited in Fig. 22, and therefore 
the remarks as to the accuracy of + 6 per cent., have 
| reference to the experimental part of Dr. Arnold’s 
| investigation, by reason of his statement concerning 
|“ all records,” to the effect that “ calculations were 
j}made . . . for all weights during the first part of the 
impact. Four impact velocities were u: for each, 
and from the results the curves in Figs. 22-25 were 
obtained.”” Our previous comments on the paper 
indicate that it is not the method of science “ to 
|elucidate the phenomena of sub-impacts” before 
demonstrating that they actually occur, and still 
greater emphasis must be given to the point if the 
phenomena are characterised by the peculiar property 
of having “no regular form nor frequency.” It is, 
as we have already pointed out, difficult to realise 
“the striking similarity between the load variation 
| calculated by this equation and those recorded experi- 
mentally by the scratch-extensometer,” since 
| instrument did not record the time rate of change of 
the stress. The question of resonance cannot be 
| dismissed as being irrelevant in a paper involving an 
| equation for forced vibrations ; and it may be added 
that Dr. Arnold himself suggests a ‘ resonant condi- 
tion,” in reply to a question raised in the discussion on 
his paper (Proc. J. Mech.E., vol. 137, page 278).— 
| Ep. E. 
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is but 166 cub. ft. Volume is important: it can be | 
too much as with 100-c.v. or too little as with 
600-c.v. gas. Inerts do useful work.” 

You will notice that without the qualification | 


readers may assume that 100-c.v. or 160-c.v. gas was 
usable for ordinary domestic purposes, whereas, 80 
far as 1 am aware, these qualities have not so far 
been approved for such a purpose by anybody. 
Yours very truly, 
Tue Nunwaton Gas Company. 
Grorck HELps, 
Engineer and Manager. 
Queen’s-road, 
Nuneaton. 
May 13, 1938 


STRESSES DUE TO IMPACTS. 


To THe Eprror or ENGINEERING. 





Sin,--I have carefully read the leader of 
issue of May 6 on * Streases due to Impact ” (page 505, 
ante), dealing with a paper written by me and published 
by the Institution of Mechanical Engineers. As the 
discussion shows in many places a misunderstanding of 
the paper, I consider it my privilege to defend the 
criticism it has received. 

In the first place, I wish to refer to paragraph 3. 
Here, in the midst of a discussion on experimental 


results, | am accused of claiming an accuracy of | 


6 per cent. over a time interval of 0-002 second. 
Nothing could be further from the truth 
to point out that this statement refers emphatically to 
the calculated results obtained from the Timoshenko 
equation, as even a casual reader might have observed 
from Fig. 22 of the paper. Furthermore, the 6 per 
cent. referred to is merely the maximum variation 
imposed by assuming a mean value for the Hertz 
detormation constant. This constant varied due to 


your | 


I should like | 


Tue forty-third Annual Convention of the Incor- 
| porated Municipal Electrical Association is being 
held this week at Torquay, under the presidency of 
| Mr. W. J. Bache, M.I.E.E., borough electrical engineer, 
Cheltenham. The programme, contrary to what has 
been the practice in recent years, is almost entirely 
devoted to technical matters and includes an" impor- 
tant communication by Messrs. H. C. Lamb and K. 
Baumann on “ Power Station Design.” In connection 
with the Convention, an Electrical Exhibition has 
been organised at the Gray Cars Garage, Torwood- 
street, at which over eighty firms and associations 
are represented. The result is a comprehensive display 
of lighting, heating, cooking and refrigerating equip- 
ment for domestic purposes. Miscellaneous equipment 
of the smaller kind is also on view, though no attempt 
has been made to stage the larger sizes of switchgear 
and motors. Most interesting, however, is the fact 
that more than one firm is exhibiting equipment whose 
| object is to provide a centralised control of street 
lighting as part of the air raid protection policy. 
This apparatus can often be used in conjunction with 
warning signals and also has a larger and more technical 
field of application in connection with various branches 
of load dispatching. 

The General Electric Company, Limited, Magne 
| House, Kingsway, London, W.C.2, are, for instance, 
showing a system of this kind, in which carrier currents 
|of musical frequencies are superimposed upon the 
supply network voltage. A variable-speed motor- 
alternator at the substation provides a range of fre- 
quencies for various purposes between 200 cycles and 
800 cycles per second, these limits having been chosen 
to avoid the harmonics and resonant frequencies of the 
power’network. The number of operations which the 


the | 


}in the Scala Hall, comprises a large display board 
picturing a town. The lighting is distributed through- 
out the picture, while the water heaters, syrens and 
wardens’ call bells are represented by ordinary electric 
fires. All these services can be operated by push 
buttons, which are assumed to be located at a central 
point. In practice, this system also operates in con- 
junction with the normal distribution system, a maste1 
controller being used to transmit time-spaced impulses 
over pilot or telephone wires from a central point 
to the substations. Relays are installed in the latter 
| which, when operated by an impulse from the control 
| station, apply a low-voltage direct-current bias to the 
distribution system by connecting a 6-volt accumulator 
in series with the star point of the transformers and 
the neutral. This enables polarised relays on the 
street lamps or synchronous motor-operated call 
bells and syrens to be actuated. Each unit is arranged 
to operate according to the time space between the 
impulses, that is, no particular sequence need be 
followed and all that is necessary at the control station 
is to set a selector switch and press the appropriate 
button. 

Although, as we have said, the majority of the exhibits 
are of domestic equipment, mention may be made 
of one or two which do not fall into this category. 
The Automatic Telephone and Electric Company. 
Limited, Liverpool, are, for instance, showing Strowge: 
remote control equipment, such as is being used by the 
Central Electricity Board. Included in this is a panel 
section of the latest type of ‘“ mosaic” wall. This 
enables any indicating diagram to be built up from 
small squares, while any alteration to any portion of the 
diagram can be made while the panel is in position. 
Circuit-breakers can be depicted as either open or 
closed, a separate square being employed for each. 
The central portion of these squares can be depressed 
| with the finger and turned at right angles. The line 
engraved on the central portion of the square can 
therefore be made to line up with other lines on the 
diagram or be placed at right angles to them. Messrs. 
Bastian and Allen, Limited, 24, Bedford-square. 
London, W.C.1, are showing a working model of their 
** Return to No-Load Control System” The thermo- 
stat or time switch normally used on an electrode 
boiler operates the load control mechanism and reduces 
the load to about 20 per cent. of full load, after which 
the supply is disconnected by an automatic switch. 
This method necessitates the use of a contactor or 
circuit-breaker. With the arrangement exhibited 
on the other hand, the load is directly reduced nearly 
to zero by the control device with a gain in cost, simpli- 
city and effectiveness. 

Among the instruments shown by Messrs. Ferranti. 
Limited, Hollinwood, Lancashire, is a live-line tester 
for exploring potential distribution along an insulator 
string, while Messrs. A. Reyrolle and Company. 
Limited, Hebburn-on-Tyne, are giving a demonstration 
of their high-speed air gap, which has been designed 
to protect station apparatus against lighting surges. 
This gap functions as an instantaneous relief valve 
and flashes over at a fixed voltage independently of 
the severity of the surge. It is enabled to do this by 
providing two practically uniform fields between the 
two electrodes. The inner of these is nearly spherical 
in shape and is insulated for the full voltage of the 
system. It is surrounded by the outer electrode, which 
is cylindrical in shape and also constitutes the outer 
casing. The whole bens a weather-proof unit, which 
is suitably vented to permit the escape of gases generated 
during operation. When a flash-over occurs the arc 
immediately travels upwards away from the sparking 
faces of the electrodes, so that there is no pitting, and 
the instantaneous characteristic of the gap remains 





unimpaired. 
t 


| PRESIDENTIAL ADDRESS. 


| The general business of the Convention began on 

Tuesday, May 24, when proceedings in the Pavilion 
| opened with a civic welcome by the Mayor of Torquay 
| (Alderman the Rev. Isaac Pugh, J.P.). After expressing 

the thanks of those present to His Worship, Mr. Bache 
| delivered his Presidential Address, in which he said 
| that the membership of the Association now included 
| all the municipally-owned electricity undertakings in 


the minute change of radii of the striking bodies during | system is capable of undertaking is determined chiefly | the country, except 24 of the smallest, and its members 


the investigation. 
whatever to do with the accuracy of the experimental 
results. 

The reference to sub-impacts in paragraph 4 shows 
complete misunderstanding of the problem and con. 
cludes with the almost ludicrous suggestion that the 
striker might have been caught after the first sub- 
impact. Great pains were taken in the 


| network, but is usually from six to eight. In addition 

to its application for air-raid purposes, the system is 
|said to be particularly suitable for the control of 
electric water heaters, so that the latter can be switched 
off at times of peak load. The various equipment 
| involved is being demonstrated by means of a model 
| consisting of a primary substation feeding a secondary 


The statement has therefore nothing | by the electrical characteristics of the distribution | were responsible for 99-85 per cent. of the total elec- 


| tricity sold by local authorities. A review of the work 
|of the Association illustrated the wide range of its 
| activities. The great increase in the price of raw 
materials during the last two years had caused much 
concern and the Council had taken active steps to 
| endeavour to check the rise. The most serious factor 
was the rising price of coal, and it was difficult to 





paper to} 
elucidate the phenomena of sub-impacts, fod it is | substation, both being situated on a road illuminated | understand why some undertakings had suffered 


only necessary to state here that the striker changes 


by street standards. These street lights can be switched 


increases of 25 per cent. to 35 per cent. during the 
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last three or four years, while others had had to face 
increases of 80, 90 or even 100 per cent. Not only the 
price, but the amount of supplies, was in question, 
and it was disappointing that the efforts of the Conjoint 
Conference of Public Utilities had not been more 
successful. The consumers’ case had, however, been 
presented with ability, particularly by Mr. W. B. 
Woodhouse, and it was due to him and his colleagues 
that some improvement in quantity and quality was 
now being experienced, 

Rising cable prices had also caused much dissatis- 
faction. One result was that development schemes in 
sparsely populated districts, which were hardly justified 
under the old prices, were unremunerative under the 
new schedules and progress was hindered. The matter 
had been taken up with the Cable Makers’ Association 
in the hope of securing a reduction by standardising 
types and sizes, and a modification of specifications. 
There was, however, a widespread feeling that, apart 
from any relief which might be obtained by these 
methods, a thorough revision in the schedule prices 
of cables was justified. Rising prices of meters had 
also imposed heavier burdens on all undertakings. 

Consultation and co-operation with other organisa- 
tions has proved a necessary function of the Association, 
and was not limited to isolated conferences on specific 
subjects. In addition to the permanent committee of 
the Association and the British Electrical Manufac- 
turers’ Association, a Joint Committee with the Electric 
Lamp Manufacturers’ Association had been set up to 
promote development in electric lamps and lighting. 
The possibility of marketing a lower priced lamp than 
the quality product made by the best manufacturers 
was being considered. There was a large potential 
demand among the smaller consumers, and this market 
was at present closed to the high-priced lamp ; could 
it be cultivated it would add materially to employment 
in this country. Similar contact had been established 
with the Electrical Contractors’ Association on such 
questions as wiring and hire and hire-purchase. These 


questions were now being discussed and given goodwill | 


a settlement appeared probable. 

Many other instances could be given of consultation 
and co-operation between the Association and other 
bodies, and no part of the Council’s work had been 
more fruitful. This had led to the suggestion that 
the different organisations within the electricity supply 
industry should be housed in one building, instead of 
heing scattered over London, sometimes in inconvenient 
premises. The number of associations directly con- 
nected with the industry, quite apart from the Institu- 
tion of Electrical Engineers, which was a professional 
hody, was considerable, and covered such a wide field 
of activities diverse in character yet closely connected 
in purpose that they deserved a headquarters of 
dignity and convenience, in keeping with their import- 
ance. With all the principal electrical organisations 
housed in one building, it should be possible to take 
a further step and to set up a General Co-ordinating 
Committee for the industry, which would link the 
different sectional activities, obviate duplication of 
effort, facilitate contact and communication, and 
possibly provide means by which conflicting views and 
opinions might be brought into closer agreement. 

Contact with other organisations was, however, not 
the only function of the Association. Frequent con- 
versations had been held with the Electricity Com- 
missioners and the Central Electricity Board, parti- 
cularly in regard to the adjustment of charges for supply. 
The existing grid tariffs were fixed at a time when 
construction was in progress and it might not have 
heen possible to have a uniform scale of charges fairly 
applicable to every part of the country. The com- 
pletion of the grid should tend to level out these 
differences, and the uniformity and lowering of operat- 
ing costs, owing to the increasing use of large stations, 
should make it possible to fix a tariff for the whole 
country for the next ten years materially lower than 
any of the present tariff». especially as production costs 
must have a downward tendency, due to increasing 
economy, improving load factor and a rapidly rising 
output. Against this was the possibility of a further 
rise in the cost of labour and commodity prices. It was 
desirable that the industry should continue to grant 
rates of wages and conditions of service at least equal 
to those obtaining in other important and comparable 
industries, and it was to their credit that this had been 
recognised, Recent decisions of the National Indus- 
trial Council had, however, raised the level of wage 
rates still further, and the effect of these charges had 
not yet been fully felt. With regard to commodity 
prices, it seemed there was a halt in the upward tend- 
ency and on the balance it appeared improbable that 
a further increase in prices, or in the cost of labour, 
would seriously interfere with the normal reduction 
in generating costs. A reduction in distribution costs 
was, however, equally important, and this could best 
be secured by an increase in the amount of electricity 
sold in relation to the capita] outlay on the distribution 
system. Domestic supply still offered a wide field for 
eX pansion. 
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In conclusion, the President said that no review of the 
position of electricity supply at the present time would 
be complete without reference to the report of the 
McGowan Committee and the impending Government 
Distribution Bill. It was realised that some measure 


involve the amalgamation of certain undertakings. But 
there was a wide feeling that the rights and privileges 
of municipalities, acquired by statutory enactments 
and developed by many years of careful and progressive 
management, were not being fairly dealt with. In the 
first place, size was no criterion of efficiency, and 
amalgamations, therefore, must be based on other 
considerations. Another feature, which had caused 
dissatisfaction, was the differentiation in the terms of 
purchase of local authority and company undertakings. 
The method of computing the compensation should not 
vary with the personality of the owner. The report, 
however, excluded any consideration in the purchase 
price of the rights of local authorities to make profits 
and to apply them in relief of rates. It was desirable 
that a set form of terms of purchase should be drawn up 
for use between buyer and seller, adaptable to all cases 
(whether either or both be a local authority or com- 
pany) and without regard to the previous method of 
financing the particular undertaking, which was to be 
sold or transferred. In the opinion of the Association 
public utility undertakings should remain under public 
control. Indeed, the McGowan Report recommended 


public control. If that was to be the goal, it would 
be uneconomical and illogical to transfer local authority 
undertakings to company ownership, and after a period 
of years pay the companies compensation on an en- 
hanced expenditure on their eventual absorption by 
some form of public authority. In initiative and 
efficient management, local authorities compared 
favourably with companies, and anything that private 
enterprise and activity could do could be done equally 
well, and at less cost, by public ownership and control. 


(To be continued.) 








INTERNATIONAL CONFERENCE OF 
NAVAL ARCHITECTS AND MARINE 
ENGINEERS, LONDON. 


An International Conference of Naval Architects 
and Marine Engineers, held jointly in connection with 
the Institution of Naval Architects and the Institute 
of Marine Engineers will take place in London from 
Thursday, June 16, to Saturday, June 18, inclusive. 
Apart from British representatives, delegations are 
expected from Belgium, France, Germany, Holland, 
Italy and the United States. To welcome these 
delegations the Committee of Lloyd’s Register of 
Shipping are holding a reception on the evening pre- 
ceding the conference, which itself will be opened by 
a reception and luncheon at Grosvenor House, Park- 
lane, on June 16, at which the chair will be taken 


of reorganisation was justified, and that this might | 


that all undertakings should eventually pass into | 
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June 18, a whole-day river trip, partly by steamer and 
| partly by rail, will be made, Windsor Castle, St. George's 
Chapel, and other interesting places being visited. 








THE HIGHWAY DEVELOPMENT 
SURVEY FOR LONDON. 


We discussed the broad outlines of the Highway 
| Development Survey of Greater London, compiled 
| by Sir Charles Bressey, on page 567 ante, and may now 
| proceed to consider the proposals made in somewhat 
| greater detail. The report is accompanied by two 
| maps covering the plan as it relates to inner and outer 
| London respectively, and the first of these maps is 
| reproduced on page 594. As already stated, the heart 
| of the whole plan may be considered to be the three 
ring roads, and the first of these, marked 3, can be 
clearly followed on the map. It is stated in the 
report that, failing some such addition to the traftic 
routes available, road users of all classes in innet 
London would have to submit at no distant date. 
to increased inconvenience, if not actually to control 
}and restriction. The most important section of the 
|ring would extend from Blackfriars eastwards to the 
| Tower, thus forming a continuation of the Victoria 
}embankment route. From the Tower, the ring would 
| approximately follow the general line Crutched Friars. 
| Duke-street, Camomile-street, London Wall and 
Wood-street. From here, a new cut would be necessary 
| to reach Aldersgate-street, Bartholomew-close would 
be replanned, and a proper outlet formed into Farring 
don-street, down which the turning would be made to 
|} reach Blackfriars, to complete the circuit. A proposed 
| City outer circle, marked 5 on the map, designed to 
| reduce the extreme congestion which prevails on the 
|northern fringes of the City, should be associated 
| with this ring road. The route, which it is recom 
mended should be opened out, would extend from the 
junction of Farringdon-street and West Smithfield 
to Vallance-road, Stepney, leading downto Whitechapel 
road and forming part of a London docks to Stamfor« 
Hill scheme, which will be referred to later. The second 
and third ring roads are beyond the boundaries of the 
map reproduced, and further reference to them may, 
therefore, be deferred to the consideration of the Greater 
London scheme. 

The next proposal in importance as concerns the more 
| central portions, is the proposed new east to west 
arterial road, to which reference has already been 
|made in our previous article. As there mentioned, 
this new route, marked 1 on the map, would be about 
12 miles long and would connect the Western-avenue 
now terminating at Wood-lane, with the Eastern 
avenue, terminating at Leytonstone. The value of 
this scheme can best be realised by recalling that the 
Western-avenue, upwards of 100 ft. wide, forms the 
most modern outlet towards Oxford and 8. Wales, 
while the Eastern-avenue, of about corresponding 
| width, provides the best route to East Anglia. As 
| shown, the new thoroughfare would continue the 


| 








by the President of the Institution of Naval Archi- | Western-avenue in a direct line across Wood-lane, 
tects, the Right Hon. Lord Stonehaven, P.C. The | through North Kensington and Paddington, to join 
luncheon will be followed by a technical session at | the Marylebone-road, Euston-road would also be 
which four papers will be presented for discussion, | absorbed, but from King’s Cross eastwards a new course 
two by representatives of the United States and two | would be traced, passing under Islington in a tunnel. 
by British representatives. Commander Howard L. | Considerable clearances would be necessary through 
Vickery (C.C.), U.S.N., will contribute a paper entitled | Haggerston and Bethnal, and then the route, afte: 
“ Effect of New Safety Regulations in Senate Report | following a course along the north side of Victoria 


No. 184 on the Design of Merchant Ships’ and Mr. 
John E. Burkhardt one on “The Present Trend in 
Marine Engineering in the United States of America.” 
The contribution of Dr. James Montgomerie will be 
entitled “Trends in Shipbuilding,” and that of 
Mr. Sterrvy B. Freeman, C.B.E., ** Marine Engineering 
Problems of To-day.” On the evening of June 16, 
the delegates will meet at a reception given by H.M. 
Government at Lancaster House, St. James’s. 

On Friday morning, June 17, another technical 
session will be held at the Royal Society of Arts, John- 
street, Adelphi, at which four papers will be presented. 
The subject of the paper by Monsieur H. De Leiris, 
France, will be ** Experimental Methods to Determine 
the Strength of Materials in Relation to Shipbuilding.” 
while Mr. G. J. Lugt and Mr. N. J. Visser, Holland. 
will deal with ** Whirl of Diesel Engine Crankshafts,” 
and Professor Dr.-Ing. G. Schnadel, Germany. the 
‘subject “Ocean Waves, Freeboard and Strength of 
Ships.” The paper of Professor Yoshihiro Watanabe. 
Japan, will be entitled * Some Contribution to the 
Theory of Rolling.” For the afternoon of that day a 
visit to the National Physical Laboratory, Teddington, 
has been arranged. Alternatively, a whole-day river 
excursion to Greenwich is provided, this comprising a 
reception by the Admiral President of the Royal Naval 
College, inspection of the college. luncheon at the 
National Maritime Museum, and a visit to the museum 
galleries. Both parties will be received in the evening 
at the Guildhall for a conversazione and dance on the 
invitation of the Lord Mayor, Sheriffs and Court of 
{Common Council of the City of London. On Saturday, 





| Park, would pass by a new tunnel under the railway. 
absorb East Way across Hackney Marshes, and thence 
continue through Leyton, via a new bridge over the 
railway at Ruckholt-road, to join the Eastern-avenue 
at Wanstead. 

A special study was made for projecting a new north 
to south route across South London, with the object 
of easing the present convergence of traffic on two 
focal points, St. George’s Circus and the Elephant and 
Castle. The suggested new route, marked 21 on the 
map, takes the form of an elevated road. It starts 
on the south side of Blackfriars bridge, two ramps being 
formed south of Southwark-street leading up to the 
existing Southern Railway viaduct. As stated in 
our previous article, the viaduct would be 65 ft. wide. 
and it would run beside the railway viaduct to a point 
near Bethwin-road, Camberwell. At this point, a 
ramp would be provided to join Camberwell New-road 
at a roundabout at the junction of this road and 
Flodden-road. A spur road would enter at this point 
from the Albert-embankment, marked 23 on the map. 
From this point, the route would continue along 
Flodden-road and via a new cut to Paulet-road. 
Another new cut would then be required to the junction 
with Loughborough-road. The remainder of the 
route would be along Barrington-road, Loughborough 
Park, thence by «a subway under the Southern railway 
|to Effra-parade. The route would finally divide at 
| Water-lane, one section terminating at Brixton-hill 
jand the other continuing along Tulse-hill to the 
| South Circular-road at Tulse-hill station. 

The extensions of the Victoria and Chelsea embank - 
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ments were referred to in our previous article, and we; level being reached north of Salmon-lane, where a| extensive demolition in densely built-up areas, and 
may therefore pass on to some of the proposals of rather | new cut would be made to the intersection of Burdett- | it is suggested that such areas should be drastically 
less importance. Outstanding among these are the | road and Bow Common-lane, to join the West India | replanned to bring them into proper relation to the new 
suggestions to relieve the congestion on the approaches | Dock-road extension to Stamford Hill. On the south | thoroughfares. As part of the re-develépment plan. 
to the docks. It will be observed that improvements | of the river, the reconstructed tunnel approach would | it is considered that it would be desirable to eliminate 
on four of the existing northern routes are suggested, | lead on to improved roads as far as the Southern Rail- |@ large proportion of the small side streets that impede 
Dealing | way, where the route would rise on to a viaduct crossing | the flow of traffic along the main routes that they 
with the projects from east to west, it will be observed | the Surrey canal and the densely-populated area of | intersect. As will be seen from the plan, many new 
that a new vehicular tunnel is proposed to supersede | small streets until ground level was again reached at a | roundabouts would be introduced, while it is proposed 
the present ferry at Woolwich, and that an alternative | point on the South Circular-road north of Forest Hill| that a number of those already existing should be 
northern loop approach is suggested giving improved | station, thus giving access to all the main roads radiating | increased in size. The report suggests that the most 
connections with Wanstead. In addition to improving | from the south side of London. hopeful and rational procedure for the redevelopment 
this outlet, a new route northwards up the Lea Valley, The project numbered 48 on the map is designed to | of areas adjacent to the new routes would be the com- 
34 on the map, is suggested. This route would pass | relieve the traffic on the Harrow-road, which is the | pulsory pooling of ownership of the property concerned. 
through West Ham to Leyton, where it would dip | only radial route at present in the large and populous | each owner being given a fractional share of the whole, 
under the proposed new cast to west arterial road. | north-western sector lying between Edgware-road | corresponding to the value of his property. The 
Walthamstow, Chingford, Waltham Holy Cross and|and Western-avenue. Beginning at Bishop's Bridge-| area covered by the pool could then be redeveloped 


with the addition of a new approach road. 





Epping would then be traversed, and the route, about 
20 miles in length, would reach its termination on the 
North Orbital-road near Hoddesdon, with the possi- 
bility of its further extension to the London-New- 
market road near Great Chesterford. Of the remaining 
schemes to improve the dock communications, that 
marked 10 on the map deals with improvements in 
the Blackwall tunnel route. It is suggested that 
the tunnel should be duplicated, and comprehensive 
remodelling should be carried out of the approaches 
on both sides of the river. The proposals include a 
viaduct on each side of the river, as shown. 
Reference made in our earlier article 


was to the 


suggested Soho tunnel forming part of a project to | 


relieve Oxford-street by a purallel southern route. 
It will be observed from the map that this scheme, 
marked 14, has its initiation in Park-lane, and the 
report proposes that the capacity of Park-lane itself 
should be increased by the creation of a twin carriage- 
way by the inclusion of the ring road at present lying 
within the park railings. It will further be noticed 
from the map that this proposal is associated with a new 
relief road 15, from Oxford-street to Piccadilly, designed 
to ease the traffic through Bond-street. Of the remain- 
ing proposals, those marked 11 and 48 on the map 
are, perhaps, the most striking. As regards the former, 
it is suggested that Rotherhithe tunnel should be 
duplicated, and its approaches improved in both 
directions. The improved approach on the north side 
of the river would be designed to pass in a north- 
easterly direction under Commercial-road East, ground 


‘ tion. 


road, Paddington, a new cut would be made to Howley- | 
place, where a fly-over junction would be formed to} 
enable traffic wishing to follow the old Harrow-road | 
to pass over the new route. The new cut would extend | 
to Shirland-road, which would be incorporated with 
Ilbert-street, when another cut would be necessary. 
After crossing Chamberlayne-road, the route would 
cut across to re-join a short section of the old Harrow- 
road, and from here onwards, would proceed largely 
by existing roads, wholly or partially absorbed, to 
Tokyngton-avenue. At this point, the route would 
rise on to a viaduct over the London and North-Eastern 
Railway and the adjoining building estate, reaching 
level ground again near to the Sudbury Orphanage. 
The route would finally terminate on the proposed 
Harrow-Watford road, considerable lengths of which 
are already constructed. 

Little difficulty will be experienced in following the 
major features of the remaining schemes from the 
| map, and we may conclude our reference to the inner 
London proposals by dealing with some of the more 
general considerations outlined in the report. The 
map reproduced, and that covering the outer London 
area, which we propose to reproduce later, are not 
intended to do more than indicate the general location 
of the recommended schemes. The report states that 
|although each project has necessarily been studied 
in detail, even these studies can only be regarded as a 
basis for the more detailed investigations indispensable 
if and when any particular project is selected for execu- 
Several of the routes recommended entail 








as a whole in accordance with a prescribed plan, the 
interests of the pool being safeguarded by a committee 
representative of the owners. It is admitted that some 
of the recommendations would involve encroachment 
| upon public open spaces, but it is pointed out that the 
creation of a new route will often open a way to other 
playing fields now difficult of access. In determining 
the width of the new routes, it is pointed out that 
regard must be had to the space needed not merely 
for traffic purposes, but for mains and other underground 
services, as well as for roadside trees. It is considered 
that in many localities, the roads ought to be laid 
out as parkways, 200 to 300 ft. wide, and fringed with 
greens and open spaces. It may be presumed that 
this would chiefly apply to the outer London areas. 
In inner London, account would have to be taken in 
many cases of the dimensions of existing roads absorbed 
| into the new routes, which could only be widened by 
| reducing the depth of the forecourts. Provision could 
| be made by the timely prescription of building lines 
| for the adequate setting back of all premises, when _ 
pow time for they reconstruction occurred. It is 
suggested that an economy could sometimes be effected 
by setting the footway under an arcade. When 
| circumstances permitted or required the demolition 
| of one entire side of an existing road, more generous 
| widths could be adopted, and it might be just as econo- 
mical to make the road 120 ft. wide as 100 ft. Where 
viaducts and tunnels are planned, it is proposed that, 
|as a minimum, space for two duplicate carriageways. 
each two-lane, should be allocated, the carriageways 
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1,600-TON LEAD PRESS FOR CABLE COVERING. 


CONSTRUCTED 











Fie. 1. 


heing divided by a central strip, with accommodation 

for pedestrians and possibly also cyclists. To meet 

these needs, a width of 65 ft. is regarded as a minimum. 
(T'o be continued.) 








1,600-TON LEAD PRESS FOR 
CABLE COVERING. 


In the extrusion process for applying a protective 
covering of lead to heavy electric cables, two difficulties 
commonly in evidence are those of minimising oxida- 
tion losses in the lead kettle, and of ensuring a satis- 
factory joint in the covering, between the metal of two 
successive charges. A cable-covering plant, designed 
to deal with cables up to 4} in. in diameter over the 
sheathing and stated to be the first of its kind in 


Europe, has recently been installed in Sweden, in which | steel rings shrunk together and is supported by the | to the bottom. 





Press [INSTALLED 


BY MESSRS. STAL, ENGINEERS, 


FINSPONG, 


SWEDEN. 








in Works. 


stroke. The upper ends of the return-cylinder rods 
| are attached to a crosshead on the lower end of the 
|main ram, as can be seen in Fig. 1. 
The main hydraulic cylinder, in which the maximum 
working pressure may reach 6,250 Ib. per square inch, 
has no stuffing box, but is fitted with two packings, 
one above the other. The press is first run on the 
upper packing, the closing of a cock sufficing to transfer 
| the duty to the lower ring, if failure should take place 

while a cable-sheath is in process of extrusion. The 
| operation of renewing the packing is stated to occupy 
| about an hour. The cylinder block is an unlined steel 
| casting, and the piston is of chilled cast iron. The two | 
| reversing cylinders are fitted with outside stuffing- 
| boxes, so constructed that no leakage water can fall 








| into the lead cylinder, on either side of which they are 
| situated. The lead cylinder consists of three toughened 








LeaD KeTTLE. 


Fia. 2. 


authorised interference. The speed of the pump motor 
is regulated from the press. 

The lead kettle, which is separately illustrated in 
Fig. 2, above, is of exceptional size, holding 9 tons 
of lead instead of the more usual quantity of 3 tons. 
The increased capacity in relation to the demand of 
the press enables the temperature of the lead to be 
pyrometrically controlled within narrow limits, without 
undue disturbance when pigs of new lead are added 
to the melted charge. The particular feature of 
interest, however, which is stated to be an innovation 
in cable-making technique, is that the lead is melted 
in a closed chamber, in an atmosphere of inert gas, and 
is nowhere exposed to the oxidising effect of air until 
it leaves the die-block as a complete sheath around the 
cable. The lead is charged at the top of the vessel 
into a central melting feeder which extends almost 
It is heated in an insulated chamber 


these difficulties are said to be virtually overcome, | columns at the top as well as at the bottom. Itis designed | beneath the kettle, the waste gases being caused to 
while at the same time it is found possible to apply a| to take a charge of 1,000 lb. of lead. The plunger is | pass around the walls before escaping to atmosphere. 
continuous coating of lead only half a millimetre in| clear of the cylinder wall, a monel metal ring being | The inert gas used is CO,, the pressure of which on the 


thickness. 

The press and kettle, of which a general view is given 
in Fig. 1 on this page, have been constructed by Messrs. 
Stal, of Finspong, to the designs of Messrs. The John 
Robertson Company, Brooklyn, New York, for Messrs. 
Aktiebolaget Liljeholmens Kabelfabrik, Stockholm, in 
whose Liljeholmen manufactory the plant is now at 
work. The press is capable of applying a pressure of 
1,600 tons, and has a vertical cylinder carried on four 
machined columns of forged steel, ample depth being 


| shrunk on the bottom to act as a renewable piston and | 
to avoid scoring the cylinder walls. The reversing 
cylinders can be employed to lift the plunger and the 
lead cylinder for overhaul when required. 

The hydraulic pump is of the long-stroke vertical 
three-throw type, the cylinders being bored out of *| 
single block of steel. Ready access is provided to 
the pump valves. which are of forged bronze. ‘The | 
| relief valve is of stainless steel. All bearings, and also | 
the gears through which the pump is driven by an | 








surface of the molten metal causes it to flow up a 
vertical riser pipe and out at the top, as soda-water is 
ejected from a syphon, The riser pipe extends prac- 
tically to the bottom of the molten charge, so that 
the metal tapped is free from oxides and impurities. 
Before tapping takes place, all air is ejected from 
the tapping-pipe by blowing CO, through it. The 
gas is blown through the pipe into the lead cylinder 
and, being of greater specific gravity than air, fills 
the cylinder from the bottom. displacing the air up 


provided in the cylinder bosses through which the | electric motor, are automatically lubricated by an oil | wards. The cylinder can then be filled with lead without 


columns pass, to ensure that no bending occurs. 


ump, an oil filter also being included in the system. 


risk of oxidation. The only part of the system in 


The main cylinder is used only for the actual press- | The delivery pressure can be varied between the limits | which oxidation of the melted lead can take place is 
work, two smaller cylinders being fitted, between | of 350 lb. and 6,250 Ib. per square inch, and the control | on the small surface exposed in the central feeder, and 
the side columns, to return the ram at the end of its can be locked at any desired setting to prevent un- | the CO, pressure in the kettle is periodically employed to 
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raise this surface in the feeder, to a height which enables 
the oxides to be skimmed off. It is claimed that the 
loas of lead by oxidation under this system of operation 
is only about | per cent., as compared with the usual 
loss of about 14 to 2 per cent. when open kettles are 
used. The method has also the advantage of ensuring 
that only pure lead is extruded by the press. 

The die-block is made in one piece, of toughened steel, 
in which fit the interchangeable cores and dies. As is 
the usual practice, the cable is led in at one side while 
the lead is pressed in from the top. The interior of the 
block is so formed as to provide a balanced flow of 
lead, at a uniform speed, around the cable, care being 
taken that there are no irregularities to impede the 
flow or to collect remnants of lead, oxides, or lubricant 
which might be subsequently incorporated in the sheath. 
\ hydraulic ejector is used to remove the dies and cores, 
which can be changed, from the maximum to the 
minimum sizes, in about 17 minutes. A change from 
a given size to the next in order can be effected in about 
four minutes, 
block is heated by gas jets, but electric heating can be 
arranged if desired. In both cases the temperature is 
closely regulated with the aid of electric pyrometers. 
The accuracy of production rendered possible by these 
means has been tested, as Geattened in the opening 
paragraph, by the extrusion of a lead coating 4} in. in 
diameter and half a millimetre in thickness—an ex- 
treme case which, of course, would not be encountered 
in ordinary cable-making practice, but was intended 
only as a demonstration. I[t is stated that the wall 
thickness of the tube in question was found to be within 
the limits of + 0-0008 in. ; the progressive increase in 
thickness during the stroke of the plunger, commonly 
experienced in lead extrusion, was not observable, and 
the line marking the start of a new charge, when the 
press is stopped for the lead cylinder to be refilled, 
was hardly discernible. We are informed, 
that the design of die-block, which has enabled these 
results to be obtained, is reported by American cable 
manufacturers to have diminished materially the diffi- 
culties attending the use of lead-antimony and other 
alloys employed on certain classes of cable. These 
alloys are not only harder than the pure lead, but tend 
to toughen on solidifying in the lead cylinder, thus 
augmenting considerably the work involved in extrud- 
ing the sheath. 


CONTRACTS. 





Messrs. Hyprauntic Courting AND ENGINEERING 
Company, Lamrrep, Ceylon Works, Worton-road, 
Isleworth, Middlesex, are to provide Vulcan-Sinclair 


fluid couplings of the traction type for 40 capstans which 
are being built in Belgium for the Albert Canal locks. 
The squirrel-cage motors are rated at 20 h.p., at 980 r.p.m 

Messes. Tok Enotuisu Evecrraic Company, Lowrep, 
Stafford, among other contracts for omnibus bodies, 
have received a repeat order for 36-seater, single-deck, 
all-metal bodies from the Dundee Corporation, and six 
double-deck, all-metal bodies from Messrs. 
Youngs’ Bus Services, Limited They have also recently 
completed a repeat order for six 52-seater, double-deck 
of their latest standard design of reinforced 


Ot-senter 


ormnibuses, 


composite construction, for the Barrow -in- Furness 
Corporation 

Messes. Tux Vacuum Ow Company, Lisurep, Caxton 
House, Westminster. London, 8.W.1, have received 


on order for upwards of 92,000 gallons of their high-grade 
Garvovle marine lubricating from Messrs. Alfred 
Holt and Company, Blue Funnel Line, Limited, Liverpool. 
The oil is required for four new motorships, which are 
wt present under construction at Scottish shipyards 


oils 





Berrisa STANDARD Canpsurerror-Tyre INTERNA! 
Comsustion ENGINES.—A specification, designated No. 
765-1938, dealing with internal-combustion engines of 
the carburettor type, excluding aero engines, has been 
issued, price 2s. 2d., post free, by the British Standards 


Institution, 28, Victoria-street. London, 8.W.1. The 


publication covers rated output, margin of capacity, | 


roverning, fuel consumption, tests, &c., in engines for 
stationary and industrial purposes, road and rail traction, 
and main and auxiliary marine engines 


Tax Newcomen Soctery.—Under the presidency of | 


take 


Engineer-Captain Edgar C. Smith, O.B.E., R.N.., 
summer meeting of the Neweomen Society will 
place in the English Lake district from Tuesday, June 14, 
to Saturday, June 18; with headquarters at Bowness 
until the Thursday evening, and afterwards at Kendal. 
Visits have been arranged to a bobbin mill, potash 
hearths. the Backbarrow charcoal-iron furnace, and the 
cast-iron monument to Wilkinson, the itron-founder ; 
to Itth Century copper mines at Goldscope and lead 
and to paper, grist and snuff mills 
On the evening of 15, at the Stag’s Head Hotel, 
Bowness, there will be two papers ‘The Society of 
the Mines Royal, and the German Colony in the Lake 
and 


Greenside, 
June 


mines at 


Distriet,”" by Mr. Rhys Jenkins, past-president ; 
Some Water-power Mills in the Kendal District,’’ by | 
Mr. John Summervell. The Annual Dinner will be on 


June 17, at the County Hotel, Kendal. The address of 
the joint honorary secretaries is The Science Museum, 
South Kensington. Londen. 3.W.’ 


In this particular example, the die- | 


also, | 
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| TENDERS. 


| Wer have received from the Department of Overseas 

Trade, 35, Old Queen-street, London, 8.W.1, particulars 
|of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
| tion to the Department at the above address, quoting 
the reference numbers given. 

Steel Spans, three, together with bearers and acces- 
sories, for railway bridges. Argentine State Railways, 
Buenos Aires; June 15. (T.Y. 22,124/38.) 

Pumping Plant, comprising a combined direct-current 
motor-driven air-lift and centrifugal pumping set for the 
tube well at Lala Musa. Indian Stores Department, 
Electrical Branch, Simla ; June 2. (T. 22,148/38.) 

| ilternators, Ice-Making Plant and Pumping Inatalla- 
| tion, for the Eneiba Markaz Colony, Nubia, namely, two 
alternators with accessories and spares, an ice-making 
| plant and a small filter, a floating pumping station 
complete with auxiliaries, and an overhead transmission 
line. Mechanical and Electrical Department, Ministry 
| of Public Works, Cairo, Egypt ; July 12. (T. 22,190/38.) 
|  Water-Supply Installation and equipment for the town 
| of Sahel Selim. Ministry of Public Health, Cairo, Egypt ; 
June (T.Y. 22,201/38.) 
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PERSONAL. 


Mgsses. Actapts, Lomrep, Vincent House, Vincent 
square, London, 8.W.1, inform us that the sole rights. 
for the British Empire, in the Actadis system have been 
acquired by Messrs. MEASUREMENT, Limirep, Terminal 


7,_ 1938. 





House, Lower Belgrave-street, London, 8.W.1. The 
latter company is taking over the whole of the organisa 
tion of Messrs. Actadis, and Mr. H. Purslove rker. 


managing director of Messrs. Actadis, is joining the board 
of Messrs. Measurement, Limited. Actadis relays will. 
in future, be manufactured at Messrs. Measurement’s 
Tameside works, and material for the transmission 
equipment will continue to be manufactured, to their 
design, by Messrs. A. Reyrolle and Company, Limited, 
Hebburn-on-Tyne. 

Mr. 8. F. 8S. Hearper has been appointed private 
secretary, Mr. H. F. Sommers assistant private secretar) 
and Mr. Attan CuapMman, M.P., Parliamentary private 
secretary to the Minister of Health. 

Messrs. Hancock and Company (ENGINEERS), 
LorTep, oxygen-cutting machine manufacturers, Pro- 
gress-way, Croydon, have asked us to state that they are 
an entirely independent company and have no connection 
with any other concern which markets an oxygen 
cutting machne. 

Messrs. Kuiaxon, Limirep, 36, Blandford-street. 
London, W.1, are removing, on June 1, to larger and 


more commodious premises at 201, Holland Park 
avenue, London, W.11. 
Mr. T. B. Keer, M.1.Mech.E., M.1.A.E., managing 


director of Messrs. Petters, Limited, Yeovil, has recent! 
accepted the additional appointment of managing director 
of Messrs. The Brush Electrical Engineering Company. 
Limited, Loughborough, Leicestershire. 


Messrs. Fotitsain Mertats, Limtrep, metal-treatment 
specialists and alloy manufacturers, Wycliffe Foundry. 
Lutterworth, near Rugby, inform us that the increas 
in the demand for their EV metal has necessitated th: 
installation of a new Birlec Detroit electric-arc furnac« 
Furthermore, their associated company, Mrssrs. TH) 
Wycurre Founpry Company, LiMiTED, are acquiring 
from Messrs. Varatio, Limited, and Messrs. Audax. 
Limited, the patents, trade name, and manufacturing 
rights of the va.iable power-transmission gear former!) 
marketed by Messrs. Varatio, Limited. 


Mr. Joun Heaton, who has been secretary of Messrs 
Edward G. Herbert, Limited, machine-tool makers. 
Atlas Works, Levenshulme, Manchester, 19, since 1930. 
and in the employment of the company for 21 yeurs. 
and Mr. ALAN Krernan, A.M.I.Mech.E., works manager. 
who joined the firm in 1931, have been appointed 
directors of the company. 

Mr. A. H. Naytor, M.Se., M.Inst.C.E., was, on May 18. 
appointed professor of engineering at Queen’s Unive: 
sity, Belfast, to succeed Professor F. Humme! 
Recently Mr. Naylor acted as chief assistant engineer 
to Messrs. Meik and Halcrow on the Lochaber Water 
power scheme, Prior to this he was engaged by Messrs 
Coode, Wilson, Mitchell and Vaughan-Lee to assist in 
the Severn Barrage investigation. 

Mr. Tom N. Woor, until recently mnaager for Scotland 
of Messrs. Alfred Herbert, Limited, Coventry, has been 
appointed London district manager of Messrs. Burton. 
Griffiths and Company. Limited, Sparkbrook, Birming 
ham, 11. His address will be that of Messrs. Burton. 
Griftiths’ London office, namely, 22, Old Queen-street, 
S.W.1 








LAUNCHES AND TRIAL TRIPS. 


“ RAYLIGHT.””——Small coasting steamer having 4 
deudweight-carrying capacity of 130 tons. Launch, 
with machinery on board, May 10. Length, 66 ft 


Built and engined by Messrs. Ferguson Brothers (Port 
Glasgow), Limited, Port-Glasgow, for Messrs. Ross and 
Marshall, Limited, Greenock. 

* SINHABAHU.”’—Twin-screw steam tug for service in 
berthing vessels in Colombo harbour and for sea-towing 
and fire-extinguishing service ; triple-expansion engines. 
Launch, May 17. Main dimensions, 125 ft., by 33 ft., by 
16 ft. Built and engined by Messrs. Ferguson Brothers 
(Port Glasgow), Limited, Port-Glasgow, to the order of 
the Crown Agents for the Colonies, for the Colombo Port 
Commission, Ceylon 
Twin-screw passenger and cargo steame 
for service on the Natal Line; triple-expansion engines 
working in conjunction with Bauer-Wach exhaust 
turbines. Trial trip, May 20. Main dimensions, 468 ft.. 
by 61 ft. 3 in., by 35 ft. 6 in. Built and engined by 
Messrs. Swan, Hunter and Wigham Richardson. Limited, 
Neptune Works, Walker, Newcastle-upon-Tyne, 6, for 
Messrs. Bullard, King and Company, Limited, London. 


** UMGENI.” 








British STANDARD METALLIC RESISTANCE MATERIALS. 

The British Standards Institution, 28, Victoria -street. 
London, S.W.1, have published, price 2s. 2d. net, a 
revision of Specification No. 115, relating to metalli 
resistance materials for electrical purposes. The specifica 
tion was first published in 1921 and issued again im 
revised form in 1924. Important changes have been 
made in the new revision, in connection with the permis 
sible variations in the resistance of wire, sheet and strip. 
while the table of standard sizes, included in the 1924 
edition, has been omitted, as it has not been generally 
the great majority of users preferring the 
S.W.G., B. and 8., and millimetre sizes, which are given 
in an appendix for reference. 








ENGINEERING. ~ 








May 27, 1938. 


NOTES FROM THE SOUTH-WEST. 
CarpirFr, Wednesday. 


Welsh Coal Trade.—Extremely quiet conditions ruled 
in almost all the leading trades on the Welsh steam-coal 
market throughout the past week. Foreign buyers 
still adopted a cautious policy in regard to forward 
business and it was apparent that a number of them 
were withholding as many orders as possible on account 
of the high prices ruling. The question as to whether 
present prices were not too high was again raised during 
the week. Mr. L. D. Williams, managing director 
of Messrs. Ocean Coal Company, Limited, one of the largest 
concerns in South Wales, stated that, in his view, bed 
it not been for the control of selling, prices would un- 
doubtedly have been lowered before now. However, 
it would shortly be necessary for the industry to consider 
carefully whether, if trade was to be revived and valuable 
business not lost for ever to Germany, it would not be 
better to lower prices. If this were to be done it would 
be necessary to provide some form of Government 
assistance, he added. A deal of support for the 
view was forthcoming on the market although, so far, 
exporters have been unable to make any further con- 
cessions in values. Best quality large coals continued 
to move off steadily under existing contracts, and offers 
were only sparingly made. Inferiors, however, were 
freely available to meet a quiet request in spite of cur- 
tailed productions, and the tone was dull. Small and 
sized kinds could also be obtained without much difficulty, 
although dry peas and beans continued to provide a 
bright spot. Cokes met a quiet demand and were 
steadily maintained. Patent fuel and pitwood were 
freely offered and stocks moved off very slowly. Prices, 
however, were unchanged. 

Tron and Steel Trade.—Quiet conditions again ruled 
in the iron and steel and allied trades of South Wales 
and Monmouthshire last week. Demand from all 
directions matured slowly, and although producers still 
had some substantial orders to complete, works generally 
were engaged below capacity. 





NOTES FROM THE NORTH. 
Griascow, Wednesday. 


Scottish Steel Trade.—There has been very little 
change in the state of the Scottish steel trade over the 
week, and while the output of heavy sicel is still well 
maintained, producers of light material are finding 
specifications far from satisfactory. Orders from the 
shipyards have recently fallen off considerably, but the 
placing of one or two new contracts on the Clyde this 
month has improved the outlook a little. Makers of 
structural material have a fair amount of work on hand 
and there are prospects of more coming forward shortly. 
In the black-steel sheet trade conditions show almost 
no change, and while one or two establishments are 
fairly well placed for business, the majority are on short- 
time. Export orders for both black and galvanised 
sheets are of little account at the moment. Prices are 
steady and are as follows :—-Boiler plates, 11/. 18s. per 
ton ; ship plates, 111. 8s. per ton ; sections, 111. 0s. 6d. per 
ton; medium plates, 13/. per ton; black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 15l. 15s. per ton ; 
and galvanised corrugated sheets. No. 24 gauge. in 
minimum 4-ton lots, 18/1. 10s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade there has been practically no 
improvement in the position and broken time is still 
common. The re-rollers of steel bars are still very 
quiet but some very acceptable new business, fixed 
up during the past week, has made for «a temporary 
improvement. The inquiry is of a very limited nature. 
The following are the current quotations :—Crown bars, 
131. 5s. per ton for home delivery or export ; re-rolled 
steel bars, 121. 13s. per ton for home delivery, and 
I1l. 15s. per ton for export ; No. 3 bars, 121. 15s. per ton, 
and No. 4 bars, 131. 58. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—-While there is still quite a 
fair demand for Scottish pig-iron there is no pressure for 
detiveries and the requirements of consumers are easily 
overtaken. The effect of the re-imposition of the import 
duty will not be felt for some time because of the heavy 
stocks now in merchants’ hands, but if general trade 
brightens up it should not be long before makers reap the 
benefit. Quotations are unchanged, but while hematite 
and basic iron prices are fixed until the end of the year, 
those for foundry grades are only fixed until the end of 
next month and due consideration will be given to the 
position shortly. The following are to-days’s quotations : 
Hematite, 61. 138s. per ton, and basic iron, 51. 7s. 6d. per 
ton, both delivered at the steelworks; foundry iron, 
No. 1, 61. 0s. 6d. per ton, and No. 3, 5!. 188. per ton, both 
on trucks at makers’ yards. 











University or Leeps.—Dr. D. T. A. Townend has 
been elected to the Livesey Chair of coal-gas and fuel 
industries at the University of Leeds, to take office from 
October next, in succession to Professor J. W. Cobb. 

Brirish STaNDARD E vectric GaTte-Enp Boxess. 
The British Standards Institution, 28, Victoria-street, 
London, 8.W.1, has issued a specification, designated 
No. 787—1938, for flame-proof, air-break electrically- 
operated gate-end boxes. ft covers equipment designed 
for use on three-phase, alternating-current circuits up to 
650 volts, in controlling and protecting coal cutters, 
conveyers, loaders and similar equipment employed in 
the mining industry. Copies are obtainable at 2s. 2d. 
each post free. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MrppLesBrouGH, Wednesday. 


Excessive Output of Pig-Iron.—Persistent rumours that, 
owing to the continued excessive output of pig-iron, six 
more blast furnaces in this area were to be blown out 
created deep concern, which, however, has been allayed 
by the welcome announcement that, for the present, 
plant is to continue operations as usual. Mr. J. G. 
Goodenough, general manager of Messrs. Dorman, 
Long and Company, Limited, has intimated he has no 
general statement to make on the position of the pig- 
iron side of industry ; while Lord Greenwood, chairman 
of the Company, states that no decision has been made 
to put out of operation any blast furnace belonging to the 

Of the 54 furnaces in this area 30 are at present 
in blast : 20 on basic iron, 9 on hematite, and 1 on 
special iron. Three hematite furnaces at the Ayresome 
Ironworks went out of blast a little over a week : 
Prior to the war, the number of blast furnaces normally 
in action on the North East Coast was between 70 and 80, 
but the output capacity of pig-iron producing plant twenty- 
five years ago was much below that of the present day. 

The Cleveland Iron Trade.—There is still no regular 
make of Cleveland pig, but as the demand has shrunk to 
almost vanishing point, the meagre desultory output is 
more than sufficient for market requirements. The 
only production is by temporary transference of basic 
plant to the make of Cleveland quality. Foundry iron 
consumers cannot take much of the small output until 
they use a good deal of the Continental iron they have 
stored. Foreign products are still offered at extremely 
low prices, but without success. Stabilised quotations for 
Cleveland pig remain on the basis of No. 3 quality at 
109s. delivered within the Tees-side zone, less 5s. rebate 
to buyers who do not purchase foreign foundry iron. 

Hematite.—Little new is ascertainable concerning the 
East Coast hematite branch of trade. Local consump- 
tion is still heavy and is mostly at makers’ own works. 
Buyers are more disinclined than ever to discuss new 
business and sales are almost confined to small trans- 
actions between home firms. In some cases users with 
running contracts are unable to accept full deliveries 
owing to lack of further storage accommodation. Occa- 
sional small shipments are made to customers abroad, 
against old sales, but new export business is virtually 
unheard of. Recognised market values remain at the 
equivalent of No. 1 hematite at 133s. delivered to areas 
within the Middlesbrough zone, less rebate to loyal 
customers. 

Basic Iron.—Makers of Tees-side basic iron offer 
none of their output for sale and the quotation of 100s. 
is quite nominal. Producers reserve the whole of the 
make for use at their adjacent steelworks. 

Foreign Ore.—New business in foreign ore is confined 
to very narrow limits. Consumers have heavy contracts 
made over lengthy periods and the regular supplies 
coming forward are rather in excess of present require- 
ments. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and slow of sale. Sellers are keen to book 
orders, but local consumers have little or no occasion 
to buy, and in addition consider ruling prices too high. 
The nominal price of good medium qualities remains at 
36s. delivered to Tees-side works. 

Manufactured Iron and Steel.-_Demand for semi- 
finished iron and steel is now very quiet. Users of all 
commodities have ample tonnage on hand and in some 
cases are overstocked, largely with foreign material, 
import of which has, however, virtually ceased. ome 
makers of semies are in a position to accept orders for 
near delivery. In the finished industries, manufacturers 
of heavy steel have still to keep plant running at capacity 
to cope with delivery demand and are booking further 
orders, but producers of light sections would welcome the 
opportunity to handle more tonnage and sheet makers 
are very short of work ; while all ironfounders are not 
fully employed. Market quotations for home trade are: 
Common iron bars, 131. 5s.; steel bars, 11/. 18s.; soft 
steel billets, 7/. 17s. 6d.; hard steel billets, 91. 2s. 6d. ; 
steel ship rivets, 15/. 2s. 6d.; iron ship rivets, 171. 5s. ; 
steel constructional rivets, 161. 5s.; steel boiler plates, 
11/. 188.; steel ship, bridge and tank plates, 111. 8s. ; 
steel angles, 111. 0s. 6d.; steel joists, 111. 0s. 6d.: tees, 
121. Os. 6d.; heavy sections of steel rails, 101. 15s. 6d. ; 
fish plates, 141. 15s. 6d.; black sheets, No. 24 gauge, 
15l. 15s.; and galvanised corrugated sheets, No. 24 
gauge, 18/. 10s. 

Scrap.—Iron and steel scrap is abundant, slow of sale 
and weak in price. 





HicH-TEMPERATURF Low-PrREssuRE HEATING.—Many 
industrial processes requiring high temperatures for 
their completion are handicapped by heavy plant when 
steam is used as the heating medium, as high pressures 
are also usually involved. The difficulty has been 
overcome in the United States by the use of a diphenyl 
compound instead of water, which compound has a 
temperature as high as 750 deg. F. when the working 
pressure is only 135 1b. per sq. in. The system, developed 
by Messrs. Dow Chemical Company, U.S.A., is now 
available in the British Empire, excepting Canada, 
by the granting of a manufacturing licence to Messrs. 
W. J. Fraser and Company, Limited, Dagenham, Essex. 
An outline account of the ‘“‘ Dowtherm ” system is given 
in ENGINEERING, vol. exliii, page 247 (1937), but it may 
be stated here that, since the medium is used as a 
saturated vapour, heating is done at a uniform tempera- 
ture, so that local heating is impossible and the degree 


| 
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NOTICES OF MEETINGS. 


Royat Instrrvtion.—To-night, 9 p.m., 21, Albemarle 
street, W.1. “‘ The Cyclotron and its Applications,”’ by 
Professor J. Chadwick. Monday, May 30, 5 p.m. 
General Meeting. 

INSTITUTION oF MEcHANICAL ENGINEERS.—Summer 
Meeting, Monday, May 30 to Friday, June 3, at Cardiff. 
Monday, May 30, 4 p.m., The South Wales Institute of 
Engineers, Cardiff, Welcome by The Lord Mayor. 
7 p.m., The City Hall, Cardiff, Dinner. Tuesday, May 31. 
10.30 a.m., © South Wales Institute of Engineers. 
“The Design and Operation of a Modern Blooming 
Mill,” by Mr. W. F. Cartwright. Various alternative 

rnoon visits. 4.30 p.m., visit to the University 
College of South Wales and Monmouthshire. 8.30 p.m., 
The City Hall, Reception by the Lord Mayor. Wednes- 
day, June 1. Various alternative morning visits. Alter- 
native whole-day visit to Ebbw Vale Steelworks of 
Messrs. Richard Thomas and Company, Limited. 3p.m., 
Cardiff Castle, Garden Party. 7.30 p.m., The City Hall, 


Institution Dinner. Thursday, June 2, 9.30 a.m., 
whole-day visit to Swansea and District. Various 
alternative morning visits. Friday, June 3, various 


alternative whole-day excursions. 

InstitvuTION oF Gas ENGINEERS. Seventy-Fifth 
Annual General Meeting. Tuesday, May 31 to Friday. 
June 3 at The Institution of Civil Engineers, Great 
George-street, Westminster, S.W.1. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 


Suerrietp, Wednesday. 


Tron and Steel.—While leading industrialists strongly 
deprecate slump talk, they admit that there has been a 
slight falling off in activity during the past few months. 
This is reflected in unemployment statistics. Sheffield’s 
total of idle operatives exceeds 20,000, representing an 
increase of 500 over March and 2,400 as compared with 
a year ago. The number of temporarily suspended 
workers has increased by 3,159. One in close touch 
with the position expresses concern at the prevalence 
of short time in certain branches of the steel trade, but 
believes there will be an improvement after Whitsuntide. 
Mr. A. K. Wilson, ex-president of Sheffield Chamber of 
Commerce, views the position thus: ‘* During periods 
of rising prices it is usual for overseas customers to place 
orders in excess of their immediate requirements. and 
this obviously occurred in 1937. Such periods are 
naturally followed for a time by a falling-off of orders 
until these excess stocks are disposed of, and that is 
what is happening at the moment. This recession is not. 
however, more than we could expect under the circum- 
stances.” In the raw and semi-finished steel branches 
the position is full of inequalities. ae have been 
well maintained, and users are taking full supplies, but. 
on the other hand, rolling mills, forges, and press shops 
are less busy. Firms specialising in the production of 
heavy grinding and crushing machinery are satisfactorily 
employed, and have valuable orders on band from both 
home and overseas customers. Boiler makers are busy, 
while there is a strong call for hollow forgings and boiler 
drums for a variety of purposes. A better market is 
reported for dredging equipment, including buckets made 
of manganese steel. Seasonal trade in agricultural 
machinery, parts, and implements is realising expecta- 
tions. The drought has stimulated the demand for 
pumps of all descriptions. Business in automobile steel 
and motor-car accessories is brisk, while outputs of 
stainless, heat- and acid-resisting, and manganese steels 
show expansion as compared with a year ago. Nitralloy 
and’ magnets steels are also progressive lines, while the 
tool trades are satisfactorily employed. Boom condi- 
tions do not prevail, though the demand enables the 
majority of works to operate to capacity. 

Proposed National Trade Fair.-To show foreign 
customers the high quality of British goods, Sheffield 
Junior Chamber of Commerce advocates a National 
Trade Fair. They have forwarded the following resolu- 
tion to the National Council of Junior Chambers of 
Commerce: “That it would be advantageous if a 
National Trade Fair, on similar lines to other national 
fairs, such as Leipzig, &c., were to be held in this country. 
in addition to the separate sectional trade fairs such as 
the Leather Fair, Ideal Homes Exhibition, and British 
Industries Fair, as at present held.” 

South Yorkshire Coal Trade.—Business continues quiet 
on export account, but on the whole it is up to the 
standard of a year ago. The quantity shipped from 
Hull, Grimsby, and Immingham last week totalled 
50,984 tons, as compared with 50,913 tons in the corre- 
sponding week of last year. Supplies of steam coal 
are more than sufficient to cover requirements, and the 
freight market is quiet, while a slight easement in demand 
is reported on inland account. Sales to iron and steel 
works have tapered somewhat during the past few weeks, 
and coke is on the easy side. Lower prices would be wel 
comed by iron-masters, but no official change has yet 
been announced. 








AUSTRALIAN Imports or Tractors.—Of the 204 
caterpillar-type tractors imported by Australia in 
February, 193 were produced by the United States, and 
only one by the United Kingdom. 


Coat InpustrRy or CzECHOsSLOVAKIA.—During March, 





the Czechoslovakian exports of coal totalled 178,100 metric 


of control is precise. The vapour is non-corrosive and | tons, compared with 173,000 metric tons in March, 1937, 


non-poisonous, and the plant. is made in England. 


' and of lignite, 139,000 tons, against 156,400 tons. 
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THE DEVELOPMENT OF 
AERONAUTICAL SCIENCE. 


WuHEN the developments in aeronautical research 
during the past ten or fifteen years are viewed in 
retrospect, perhaps the most significant general 
characteristic that appears is a growing recognition 
of the need for perfectly satisfactory correspond- 
ence between the actual service conditions of air- 
craft and the conditions under which experimental 
work is carried out. To the advance of knowledge 
which underlies the evolutionary process, has 
fallen also the task of fulfilling that need ; and if the 
perfect experiment has still to be realised, it can 
at least be said that recent approaches to that 
objective, in the way of experimental apparatus 
and technique, have been fully warranted, not 








given, but indirectly by their indications of the 
directions along which further endeavours may pro- 
fitably be pursued. The course of events in this 
country, in many respects typical of procedure 
abroad, though perhaps more fully representative 
than elsewhere, has been marked by a steady 


|inerease in the number, size and speed range of 


atmospheric-type wind tunnels, by extensions of the 
use of the whirling arm for the study of problems 
of curvilinear flight, by developments in the 
technique of measurement on full-scale machines 
as exemplified by the Parasol monoplane and latterly 
by the Pitot-traverse devices, and by such notable 


experimental equipment as the compressed air | 


tunnel, the 24-ft. wind tunnel, the spinning tunnel, 
and the high-speed jets operating at air speeds up 
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ment at work along different lines of attack upon 
the scale-effect problem is ample evidence of its 
scope and complexity, and of the difficulty under- 
lying any individual attempt to survey the progress 
| of aeronautical research as a whole. 

The fact that progress is indeed being made along 
a wide front, and that a great diversity of work is 
co-ordinated with economy of effort towards a 
| common objective, is no doubt the most important 
‘achievement of the Aeronautical Research Com- 
| mittee, just as it is the most important inference 
to be drawn from their recently-published report* 
|for 1937. Of the report itself, however, the most 
valuable feature is the concise and readable form 
in which a whole year’s work in field and laboratory 
is presented. Within the ambit of the review are 
|not only the major research centres at the National 
Physical Laboratory and the Royal Aircraft Estab- 
lishment, but also, though with less detail of refer- 
ence, the other experimental stations controlled 
by the Air Ministry and certain universities where 
| original aeronautical work is being conducted. In 
| this last connection it is of interest to note that 
while quite a number of universities contribute 
experimental or analytical results directly con- 
cerned with aircraft, there exists in this country no 
professorship of meteorology except that at London. 
The Committee is of the opinion that greater pro- 
| Vision, in the way of schools adequately equipped 
|and maintained for meteorological research, should 
| be made for an increasingly important subject, 
which is being successfully investigated at many 
foreign universities. 

Not the least valuable function of the Aeronautical 
Research Committee is that of maintaining and 
utilising contact with aircraft manufacturers. In 
certain classes of problem, notably that concerned 
with stability, where the task of obtaining data 
by laboratory experiments is so long and’ arduous 
that practical design runs ahead of theory, the 
views of the industry have recently been canvassed 
with an encouraging and informative response. 
indicative of the directions in which research is 
most urgently needed. It appears, for example, 
that slipstream effects are responsible for some of the 
discrepancies between estimates and actual obser- 
vations of stability in heavily wing-loaded mono- 
planes where the centre of gravity, on the average. 
is well forward of the position found satisfactory 
on older types of machines. Analysis has shown, 
moreover, that the relatively large well-streamlined 
body and engine nacelles of modern machines exert 
an adverse effect on longitudinal stability. In- 
vestigation of these matters is accordingly being 
pushed forward with the aid of a model incorporat- 
ing internally driven airscrews. The same model, 
incidentally, is to be used for testing the effects of 
landing flaps and ground proximity on stahjlity. 
although the full-scale results of flaps as regards 
lift, drag, gliding angle and trim are in general 
agreement with existing model data. A type of 
landing device to which special attention is being 
directed just now, is the rapidly-operable brake 
flap which can be moved quickly to a partly-down 
position, in which the maximum increase of lift is 
achieved with only a small drag increase, while 
further flap depression produces a large increase 
| of drag without change of lift. It is instructive 
to note the Committee’s view that the difficulty and 
| danger of landing an aeroplane at high speed are 
| commonly exaggerated, and that pilots are much 

concerned and worried by the diversity of 
alighting preparations (retractable undercarriage, 
| flaps, tail adjusting gear and so forth) than by the 
actual manceuvres of approach and landing. The 
quick air-brake flap promises to alleviate these 
difficulties by enabling the approach glide to be 
made without recourse to the engine throttle, 
thereby permitting a safer and easier landing than 
can be achieved by the best method of power 
approach at present in common use. 

One other pressing matter associated with air- 
\craft stability is the development of a device to 
replace conventional ailerons as a means of lateral 
control. Nobody has a good word for ailerons 
nowadays. Their shortcomings near the stall are 

















* Aeronautical Research Committee: Report for the 
Year 1937. Published by H.M. Stationery Office. [Price 


to that of sound in air. The mere list of the equip- | 2+. net.) 
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notorious, and, as the result of the recent marked 
increases in speed, they are causing new difficulties 
in respect of wing twist, leading to loss of control, 
and greater likelihood of wing flutter, especially 
in unbraced monoplane structures. As regards the 
last of these, it can be admitted that irreversible 
aileron controls, tested under blind-flying coind- 
tions on a Fury machine, have been found entirely | 
successful aerodynamically, but the mechanical side | 
of the problem has not yet been satisfactorily | 
realised. In the meantine a new type of control, | 
known as a “spoiler,” has been tested on a Moth 
aeroplane with such promising results as to justify 
its development to the stage when it can replace 
the aileron altogether. The “spoiler,” in fact, 
avoids the necessity for any form of trailing edge 
flap. It consists of a small shutter which, by 
operation of the control stick, is caused to project 
from the upper surface of one wing tip near the 
leading edge. The spoiling of the airflow and | 
consequent loss of lift over one wing tip produce | 
the desired rolling of the aircraft. 
it that 





Unless remembered landing devices | 
involving increased drag are only temporary means | 
of control, it is almost incongruous to realise that, | 
on the aerodynamic side, research is still being | 
actively devoted to the reduction of wing and body | 
Skin friction, affected by wind | 
turbulence, wing thickness and surface roughness, | 
is here the predominant question, and the special | 
importance with this factor of achieving high 
Reynolds numbers has led to an increasing use of | 
the Pitot-traverse method of drag estimation. An 
well-polished wing of R.A.F.38 section, 
after being tested by this means in the air, was | 
removed from the aeroplane and again tested in | 
the 24-ft. wind tunnel at Farnborough. In this 
case, reasonably good agreement was obtained | 
between the full-scale and laboratory experiments, | 
while the introduction in a closely related connec- | 
tion of a notable advance in technique, consisting of 
a very small bank of three Pitot tubes and one | 
static tube (termed a “creeper”’) which can 
traversed over a wing normal to the span, holds 
promise that important information will shortly be 
discovered regarding the conditions governing the 
location of the transition region between laminar 
and turbulent flow in the boundary layer. An 
avenue of investigation offering remarkable possibili 
ties is thus opened. For the time being, there is 
a good deal of scope for drag reduction in greater 
attention to aircraft surfaces. For instance, the 
drag of the polished R.A.F.38 wing, mentioned 
above, was increased 15 per cent. by covering it 
with standard aeroplane fabric result which 
seems to point inevitably to the advantages inherent 
in all-metal construction, and justifies almost in 
itself the researches into the strength and stiffness 
of structures, and the metal- 
lurgical and physical properties of magnesium and 
aluminium which included within the 
Aeronautical Research Committee's programmes. 
It is worth remarking that the principle of the 
smooth surface is now being extended, with good 
results, to flying-boat hulls. Recent tests of new 
types of flying boat wita flush riveted hulls have 
shown a decided increase in facility of take-off: ar 
improvement, to the elimination of | 
exposed rivets and overlapping joints, which is a | 
valuable asset to deeply-loaded commercial craft. 


is 


resistance as 








actual 


streased-skin into 


alloys, are 


ascribable 


Problems arising from compressibility effects at 
air speeds approaching those of sound are at present 
of leas urgency than many others so far as concerns | 
their major applications to the aeroplane as a whole. 


Certain parts of aircraft, Lowever, are already 


subject to such high local speeds that compressi- | 
bility is demanding consideration. Prominent 
among such situations are the tips of airscrew 


blades for which, as is well known, a good deal of 
useful information has already been obtained. 
Hitherto, however, the effects of supersonic speeds 
have not been fully explored on full-scale airscrews, 
and now that the 24-ft. tunnel is available for this 
class of work, the Committee is recommending that 
a 1,500-h.p. electric motor be installed in the tunnel | 
to drive experimental screws of large diameter. | 
With this addition to the existing equipment at the | 
Royal Aircraft Establishment it will be possible also | 
to investigate numerous aspects of the relation | 
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between airscrew performance and the “ taking-off ” 
manceuvre, for which design data are required, 
particularly in connection with highly-loaded 
aircraft. 

Contrasting with these questions of ultra-high 
air speeds is a branch of investigation, directed to 
the attainment of low local speeds, and exemplified 
by a fruitful range of trials in the 24-ft. tunnel on 
the ducted cooling of water-cooled and air-cooled 
engines. Among a number of outstanding design 
principles, established during the past year, is that 
the cooling-air intakes should be placed around a 
stagnation point on the wing with the object of 
retarding the flow as far as possible consistent with 
cooling requirements. By this means the internal 
drag on the entire system of ducts and heat-transfer 
surfaces is reduced to the economic minimum. It 
is estimated that, under this condition, the air speed 
through the cowl entry of an air-cooled radial engine 
is about one-fifth of the top speed of the aeroplane. 
As a consequence of this diminution of internal drag, 


| the external drag of the engine nacelle predominates 


and the means of reducing it will present a problem 
of growing importance as aircraft speeds increase. 
More urgently in need of correction, at the moment, 
is the loss of maximum lift which tends to occur 
when duct intakes are situated on the leading edge 
of a wing, especially when the engine is shrouded 
by a nacelle and when flaps are in use. It is easy 
to understand that the introduction of a duct entry 
can upset the stability of an external flow regime 
already made sensitive by other obstructions. The 
problem obviously calls for careful attention to the 
form of intake, and from the results attained with 
alternative modifications already tested it appears 
highly probable that the maximum lift can, in most 
arrangements, be largely regained with little overall 
increase in drag. 

The aerodynamic aspects of the engine are, of 
course, only a part, though at the moment a most 
attractive part, of much wider research pro- 
gramme which includes studies of inter-cooling in 
supercharged engines, high-octane fuels, lubricating 
oils, and the corrosion of radiator materials with 
special reference to the effects of glycol. Similarly, 
the other examples of research previously men- 
tioned are no more than typical of extensive investi- 
gations into practically every branch of aeronautical 
inquiry. In addition to representing the more 


a 


| recent developments having features of engineering 


interest, however, they confirm, as a whole, the 
conclusion that aeronautical research has reached 
a stage which the predominant concern, 
regards principle no less than performance, must be 
with the conditions of actual flight. Equally 
evidently, of course, there exists ample scope within 
this restriction both for laboratory and field work, 
and the knowledge that this question is a 
constant preoccupation of the Aeronautical Research 
Committee enough that it 
dealt. with most competently. 
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THE SCIENCE MUSEUM. 
Ir is impossible to read the Annual Report* of 
the Advisory Council of the Science Museum for 


1937, addressed to the President of the Board of 
Education. without realising the increasing difficul- 


ties of the Museum authorities and the urgent need | 


for the reconstruction of what The Times, in a 
leading article on May 21, described as “the ram- 
shackle buildings which now constitute the Centre 
Block.” Some years ago the upper floor of this 
part of the Museum nearly gave way, although no 
great weight on it, and its fall would have 
spelt disaster to the finest collection of marine 
engineering models in the world. 
is supported by a forest of temporary timber 
supports, while even the staircases are in splints. 
Such a state of things is discreditable to a nation 
whose strength depends mainly on the advance of 
science and industry. 

The trouble at the Museum may be 
described in one word, “overcrowding.” More 
space is required for exhibits and visitors, and also 
for the Library, which the national central 
library of science. Eight years ago a Royal Com- 


was 


Science 


18 


* HLM. Stationery Office Price ls. 3d. net.) 


being | 


To-day the floor | 


27 
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mission urged the rebuilding of the centre block as 
being immediately necessary; the designs are 
ready, but no further steps have been taken. The 
neglect is difficult to understand. The Advisory 
Council includes nearly 30 representatives of the 
most important scientific and industrial institutions 
in the country, and in their report they say, “ The 
wealth of the country is directly attributable to 
the discoveries of science and the national indus- 
tries, and public opinion in these material times 
expects that this aspect of knowledge and endeavour 
should be displayed and housed with the same 
amplitude and dignity as has been wisely devoted to 
our arts and humanities.” The exhibits in the 
Museum are nearly all given or lent by individuals, 
institutions or firms, and it should be a national duty 
to see they are suitably displayed. So far as we 
know, however, the Museum has never been enriched 
by any considerable bequest of money, though 
engineers have given generously towards the 
building funds of other institutions. The Royal 
College of Music, for instance, owes its existence to 
the generosity of the engineer Samson Fox, who gave 
45,0001. towards it. Perhaps we may be allowed 
to express the hope that his example may lead to 
similar action in connection with the Science 
Museum. 





| The special exhibitions, the conversaziones, the 
| lectures and demonstrations which are now features 
lof the activities of the Science Museum have 
rendered the museum much more than simply 
a storehouse of historic apparatus and plant, and 
there is, perhaps, no need for us to dwell on the 
growth of the collections of which the nation is so 
| justly proud. It desirable, though, to call 
jattention to the remarks in the Report on the 
| Science Museum Library, of which Dr. 8. C. Bradford 
had been the keeper for twelve years, until his 
retirement last year. Four years ago the Advisory 
Council estimated that all available space in the 
book-stores would be filled by the end of 1938. 
}and a warning was given that further accommoda- 
|tion should be provided. That estimate has 
| proved correct, and additional storage room is 
absolutely essential. No technical institution 
firm is in a position to obtain, classify and index 
| the wealth of scientific and engineering literature 
| which reaches the Seience Museum, and the 
| library has become of first-class importance to all 
| Fesearch students and organisations. The number 
of readers in 1937 rose to 24,627, while no fewer 
than 24,885 issues were made to external borrowers. 
| These figures are sufficient to show the importance 
lof the library to science and engineering. The 
|arranging, classifying, cataloguing, indexing and 
| issuing of books, however, does not exhaust the 
| activities of the Library, for it maintains an Informa- 
| tion Service available to all. In recent times the 
| purchase grant has been increased and a good deal has 
been done to overtake the arrears of binding. but 
| if the Library is efficiently to perform its functions 
| with celerity, it is necessary that long views should 
be taken, and adequate provision be made for the 
| storage of books, so that they can be issued to 
readers with the least possible delay. 
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THE PROBLEMS OF THE 
DEEP MINE. 


GREAT as are the potentialities of the engineer as 
regards the inanimate heat engine, he is practically 
powerless when he has to deal with human thermo- 
| dynamics, and it is this disability which sets the 
major problems attendant on the working of the 
deep metalliferous mine. Perhaps, however, instead 
of the adjective deep, it would be more correct to 
| use the term “ ultra-deep,” for the 8,000-ft. mines 
|in the Witwatersrand goldfields, for example, can 
scarcely be merely termed deep, and they are worked 
economically. But the mining engineers of the 

Rand have in view increases of depth by half as 
much again, and though they believe that the extra 
hoisting and pumping involved would present no 
real difficulties, either mechanically or economically, 
down to the 12,000-ft. level, the cost of creating 
conditions in which the human machine can work 
at this depth may prove a real obstacle. It is not 
a matter, as might at first be assumed, of providing 
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air in sufficient volume to supply the necessary 
oxygen, for the quantity that can be so provided is 
already many times that needed. The real difficulty 
lies in keeping down the temperature and humidity 
of that air. A man working at full capacity gives 
off about 1,000 B.Th.U. per hour, which is parted 
with chiefly by the evaporation of perspiration. If 
that natural function is checked by too humid an 
atmosphere, the blood temperature rises and 
physical work to full capacity becomes impossible, 
Most people would regard a blood temperature of 
100 deg. F. as “feverish,” but this seems to be 
accepted, though as a limit, for the deep-mine 
worker. To keep to this limit the wet-bulb tem- 
perature must not exceed 92 deg. F. with air 
velocities of as much as from 150 ft. to 200 ft. per 
minute in the stopes. 

The figures given of the sources of underground 
heat which have to be combated may be, to the 
engineer whose life is wholly spent above ground, 
surprising. In the first place, taking an average all 
year round surface temperature of 60 deg. F., the 
virgin rock temperature on the Witwatersrand at 
12,000 ft. would be 120 deg. F. The heat that flows 
into the mine air, from the workings and as it passes 
down a shaft, from the rock may be as much as 
40,000,000 B.Th.U. per hour even under present 
conditions. Added to this are several other con- 
siderable quantities. The average surface baro- 
metric pressure on the Rand is 24-65 in., the aver- 
age elevation of the surface being 6,000 ft. above 
sea level. At the 6,000-ft. level the pressure is 
30-45 in., and the heat release due to auto-compres- 
sion is about 20,000,000 B.Th.U. per hour. The 
workers themselves, in a mine with a hoisting out- 
put of about 150,000 tons per month, give out 
4,000,000 B.Th.U. per hour, and the heat arising 


from underground machinery would be about 
2,800,000 B.Th.U. per hour. Explosives, candles, 


lamps, oxidation and other factors add another 
3,200,000 B.Th.U. per hour, and, further, there 
may be heat, to a quantity not calculable, given 
out by the movement of large masses of rock. 
Neglecting the last, a typical case may show a 
total of 70,000,000 B.Th.U. per hour of heat inflow, 
and the engineer is faced with the task of de- 
termining how much of this heat can be extracted 
so as to provide an underground atmosphere fit 
for the miners to work in effectively and without 
danger to health. 

It must not be overlooked, however, that a con- 
siderable part of the heat is absorbed by the venti- 
lating air sent down the downcast shaft, and in 
this connection again some unexpected figures occur. 
Thus, on the Witwatersrand, for every ton of rock 
hoisted from 5 tons to 10 tons of air are sent daily 
through a mine; in India this figure may be over 
20 tons, while for every 20 tons of rock hoisted 
about 1 ton of moisture is picked up by the ventilat- 
ing air. The use of compressed-air machinery 
underground also absorbs an appreciable amount of 
heat. Nevertheless, cooling on a large scale has to 
be carried out. It would seem that increasing the 
quantity of ventilating air would be the easiest and 
cheapest way of arriving at the desired result, but 
in practice there is a limit, as there comes a time 
when the heat contributed by the greatly increased 
horse-power required nullifies the cooling effect. 
Some other methods, triéd and found impracticable 
from one reason or another, have been the trans- 
portation of ice and liquid air down the mine shaft, 
while air-drying by such materials as_ silica-gel 
has also had to be eliminated. Moisture in the air 
is due largely, in the Rand mines, by the necessity 
of using water in drilling operations for the preven- 
tion of silicosis and, for the same reason, copious 
water spraying is necessary wherever rock dust 
exists. In the earlier mines the timbering of the 
shafts has to be wetted to lessen fire risk, and 
some of the mines receive large quantities of water 
from underground rock fissures. A proposal to use 
a solution of magnesium chloride, instead of water, 
has not been received with general favour, though 
the question of limited application may be con- 
sidered. Similarly, possibilities of employing a 
solution of calcium chloride are being investigated. 

The concluding words of the last sentence must 
not be taken to imply that investigation on the 
general question is only beginning, or is isolated. 


|On the contrary, it has been continuously and 
| widely carried on, for in the words of Dr. W. Cullen, 
|the mining industry on Witwatersrand, though 
| divided into groups, functions as “ one huge labora- 
| tory” and there are no secrets, information being 
freely pooled. Evidence of this is found in an 
informative paper, from which the data here given 
are in the main abstracted, read by Dr. Cullen on 
behalf of the authors, Lieut.-Colonel J. H. Dobson, 
D.Se., M.Inst.C.E., and Professor W. J. Walker, 
D.Sc., M.Inst.C.E., at the Institution of Mechanical 
Engineers on Tuesday, May 7. The paper, which 
was entitled ‘‘ Engineering Problems associated with 
the Improvement of Temperature and Humidity 
Conditions of the Atmosphere in Mines at Great 
Depths,”’ was presented to a joint meeting of The | 
Institution of Mechanical Engineers and The Insti- | 
tution of Chemical Engineers, and after stating the 
problems with great clarity and in very considerable 
detail, discussed both present methods and what 
possibilities presented themselves for cooling in 
deep mines. The two main conclusions reached 
| were first, the superiority of water or brine over air 
as a medium for providing a cooling effect ; and 
secondly, the importance of determining the exact 
situation of the regions of the mine requiring 
priority in cooling treatment. : 

| The cooling medium, whether water or brine, or 
air, is derived from refrigerating plant either on the 
surface or underground. In the first case it would 
appear that circulating cooling water by pipes down 
the shafts hardly appears to have been worked out. 
The high pressures due to the head, which might be 
as much as 3,000 lb. per square inch, are urged as 
objections, but it has been recently suggested that 
this difficulty can be overcome by breaking the 
column with heat interchangers at the junctions. 
It is interesting to note that Sir Charles Parsons 
had considered this in his British Association 
presidential address of 1904, in which he outlined 
his proposal for a 12-mile deep borehole. This 
proposal comprised self-contained vertical ring 
pipes, containing brine, for each half-mile stage, the 
heat being transferred from one section to the other 
by exchangers. Two alternatives for cooling the 
brine were visualised, viz., either by surface refrigera- 
tion or refrigerating machines at certain of the 
lower sections. Examples of recent practice quoted 
in the joint paper under discussion include three 
types of refrigeration. Surface refrigeration as 
adopted by the New Consolidated Goldfields group is 
provided at one mine, the plant providing air 
cooled to between 38 deg. F. and 33 deg. F. wet- 
bulb temperature, and sent down the downcast 
shaft to depths up to 7,500 ft. at the rate of 407,000 
cub. ft. per minute. At a mine of the Rand Mines 
group, underground Freon refrigerating machinery 
is used which conditions the air in the main airways 
from 81 deg. F. wet-bulb temperature to 71-2 deg. F. 
dry and wet bulb, at a rate varying from 176,700 
cub. ft. to 157,220 cub. ft. per minute, roughly 
8,000 tons of air being cooled daily. In mines 
belonging to the Anglo-American Corporation, plant 
mainly on the surface delivers de-humidified com- 
pressed air down the mine through large mains. For 
working the underground machinery, air motors 
have been substituted for electric motors. The 
exhaust air from the motors being drier than the 





normal ventilating air is of service in reducing 
humidity. 

Some interesting estimates as to the cost ot | 
different systems may be cited, though they must 
be accepted more as relative than absolute, for the 
conditions in any two mines can never be sufficiently 
similar to enable the cost of cooling to be predicted 
without a full knowledge of the many factors 
involved. Taking a production of 1,800,000 tons of 
ore per year and a depth of mine between 6,000 ft. 
and 8,000 ft., and considering refrigerating plants 
of the vapour type first, when the plant is on the 
surface and the medium is air, the cost per ton is 
13d. The same type of plant underground gives 
|a rate of 6-9¢. With vapour-type plants having 
| water as a medium, the surface rate is 8-8d. and 
|the underground rate 6-ld. These rates are 








| based on capital cost and charges spread over 
/twenty years, and power and maintenance charges. 
| A compressed-air system with surface plant works 
out to 2s. 5d, per ton, but possible savings in 


electrical cables and higher efficiencies would 


probably reduce this. 

The questions of the effect of the increased baro- 
metric pressure on the miner was barely touched 
upo n, but oneof the speakers in the discussion on 
the paper said that its results, either from the 
point of view of comfort or efficiency, varied greatly ; 
some men might be seriously affected in very deep 
mines. Thus, in his own case a pressure of 34 in. 
was undesirable. The problem of rock stability in 
the shaft at greater depths than those now practised 
was also mentioned, and in this connection Sir 
Charles Parsons may again be cited as quoting some 
experiments made in Canada about the year 1911, 
which showed that in limestone a depth of 15 miles 
is probably practicable, while one 30 miles might 
be reached in granite. The problems facing the 
engineer concerned with the ultra-deep mine are 
many, apart from air-conditioning, but it would 
seem that they are being anticipated optimistically, 
and with the co-ordinated organisation of the Wit- 
watersrand, embracing as it does medical specialists, 
mathematicians, physicists, ventilating experts, 
mine managers and so forth, the engineer is not 
unsupported in his search for solutions. 








NOTES. 

ENGINEERING PREecAUTIONS AGainsT Arr Ralps. 

Amip all that is being done in the matter of 
air-raid precautions, engineers have been somewhat 
at a loss to know how far such matters should, or 
should not be allowed to influence their customary 
practice, especially in view of the fact that important 
relevant data are not infrequently not at hand. It 
is recognised that while little can be done to afford 
protection against direct hits of H.E. bombs, 
damage to surrounding structures might be reduced 
with more knowledge on both impact and _ blast 
effects, and the stresses likely to arise therefrom. 
In order to make such information as is available 
accessible to engineers, and to place other before 
the profession as it is collected, the Institution of 
Civil Engineers has lately formed a committee with 
the president of the Institution, Mr. 8. B. Donkin, 
as chairman, covering this field. This action has 
the approval of the Air Raids Precaution Depart- 
ment, and the Committee will include those who 
are already members of the official Committee on 
Structural Precautions Against Air Attack, so that 
there will be the closest possible co-operation with 
the work of the latter. It is hoped that the work of 
the Committee will result in an interpretation of 
the scientific data now being collected relative to 
the effects of explosion of various types of bombs, 
which will prove of practical value as guidance to 
engineers in their designing and other work ; and it 
is anticipated that the reports, when issued, will 
furnish data suitable for practical application. 
Work is being expedited as far as possible so that 
this material may be available to the profession 
within a reasonable time. Acting as it is with 
official support, the work of such an authoritative 
unofficial body of advisers will go a long way to 
supplement and further the ultimate objects of the 
Home Office investigations. 


Cross UNDERGROUND RAILWAY 
ACCIDENT. 

It would be difficult to find greater safety any- 
where than is afforded by the underground railways 
of London, with their enormous passenger traffic 
and extraordinary immunity from accidents. Every 
sympathy will therefore be felt, both with the 
London Passenger Transport Board and with the 
relatives of the victims, in connection with the 
fatal collision on the former District Railway, 
which took place on the 17th of this month. The 
report of the Ministry of Transport inquiry has 
still to be issued, but the main facts are admitted 
to be beyond dispute, including the cause of the 
disaster. Just before 10 a.m. on the date in ques- 
tion, a City-bound District train was stopped by 
signal in the tunnel between the Charing Cross 
and Temple stations. The line is, of course, track 
cireuited and controlled by automatic or semi- 
automatic signals, and the train should have been 
fully protected, but a signalling failure occurred, 
which allowed a following Circle train to leave 
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Charing Cross under clear signal, striking the|men for technical discussions. It takes on the 


stationary train at a speed of 20 to 25 m.p.h., and | character of a guild which stands as a representative 
telescoping the two rear coaches. Six passengers | both of scientific progress in its own sphere and 





period which may be as much as five years ahead. 
As the schedule covers such purely engineering 
activities as sewerage schemes, flood prevention and 


were killed. The situation was promptly dealt with. | of the good name of a great profession. A direct |sea defence works, water and gas supply, and 


All west-bound trains were stopped, but current 


result of this is that the members’ relations, one to | harbours, docks, piers, canals and ferries, it would 


was left on the east-bound road to provide light | another, are much closer than is represented by the | seem that the work of the consulting engineer is 
and allow following trains to draw forward so that | mere paying of a subscription to a common body. | 


the trapped passengers could walk back through the 


, 


This closer relation has many aspects, but one of the 


cars. Unfortunately, however, a short circuit was | most obvious is that members should be ready to | 
caused by a steel panel falling on the insulated |do something towards assisting their fellows who | 
rail, blowing the circuit breakers and cutting off | may fall into distress. This is generally recognised 
the current. The work of extricating the passengers | to the extent of most of the technical institutions 


was thus made much more difficult, and some of | having organised benevolent funds, although in 


those in the telescoped vehicles were detained 


for 24 hours. Emergency services dealt with the |as a better sense of responsibility might dictate. 
The Institution of Electrical Engineers, or, more 


traffic until the line could be cleared. The cause 


many cases these have not been supported as fully 








of the failure emphasises once more that no system | correctly, the members of the Institution of Electrical | 


of signalling. however perfect, is more reliable 
than its maintenance, The track circuits at Charing 
(‘ross had been changed over from direct to alter- | 


Engineers, have a fairly satisfactory record in this 





considerably affected by the circular. 


SECONDARY SCHOOLS AND THE EMPLOYMENT 
MARKET. 


The annual report for 1937 of the Headmasters 
Employment Committee shows the useful work that 
is being done in finding posts for boys who have been 
at school in London and the adjoining counties, 
including Bedfordshire, Cambridge, Norfolk and 
Suffolk. The Committee itself is a Committee of 
the Incorporated Association of Headmasters, and 
works in co-operation with the Ministry of Labour. 


respect in that until the year 1937, the income of | There is regular co-operation with 280 public 


the fund was sufficient to meet the demands on it. | 


nating current, and in the final adjustment on} This state of affairs, however, came to an end in | 


the previous night a wrong connection was made 
in the signal circuit, thus permitting the protecting 
signal to show a green light before the track circuit 
was fully cleared. It will be remembered that a 


that year and the Committee of Management of the 
fund is faced with a situation in which they may | 
find it necessary to curtail the benefits paid to those | 
who have fallen by the way, or to their dependents, | 


somewhat similar case occurred on the Tube line | or may even find it necessary to recommend that | 


between Waterloo and Charing Cross as recently 
as last March. Further information will, doubtless, 





the rules of the fund should be amended so as to 
give preference to subscribers to the fund. Up till 


secondary schools and applications from any public 
secondary school whose pupils wish to obtain employ- 
ment in the London area are accepted. As an 
indication of its utility it may be mentioned that, 
since 1918, posts have been found for more than 
18,000 boys. During the twelve months under 
review the number of candidates was lower than in 
previous years, and at one time the shortage was, 
in fact, acute. Steps were taken to remedy this by 


be given by the inquiry, and in the meanwhile the | the present, the fund, as is desirable, has been avail- | drawing on schools in Wales and by the adoption of 


Board have announced that the procedure in such 
cases will be tightened up, so as to prevent, as 
far as is humanly possible, any repetition. The 
question of providing additional emergency lighting 
is also to be investigated. 


Woritp Power Conrerence, VIENNA MEETING. 


We have already dealt on several occasions with 
the forthcoming sectional meeting of the World 
Power Conference, which is to be held in Vienna 
from Thursday, August 25, to Friday, September 2, 
and on page 190, anfe, will be found a complete 
official list of the British papers to be presented at 
the meeting. A programme and preliminary time- 
table of the proceedings have now been issued, 
from which it appears that the official opening 
ineeting will take place in the Vienna Concert House 
at 10 a.m. on Thursday, August 25. Allowing 
Saturday and Sunday, August 27 and 28, for sight- 
seeing, the meeting will continue until Friday, 
September 2, when a second week, devoted to 
tours of interest, will commence. Among the places 
to be visited are some of the foremost Austrian 
hydro-electric centres, including the Mur River 
plant, the Stubach station, the Vermunt plant | 
and the Biirs transformer station, in which the | 
output from the Vorarlberg hydro-electric plant is | 
stepped up to 220,000 volts for transmission to the 
Rhineland. Meetings of the various sections of 
the Conference commence on the afternoon of 
Thursday, August 25, and will continue on the 
mornings and afternoons of Friday, August 26, 
and of Monday, August 29, and Wednesday, 
\ugust 31. On Tuesday and Thursday, August 30 
and September 1, sectional meetings will be held 
in the mornings only, the afternoons being devoted 
to visits and social functions. Evening receptions, 
tours and visits have also been arranged, and the | 
official banquet of the meeting will take place at 
the Concert House at 8 p.m., on Friday, August 26. | 
Che official closing session will take place in the | 
Vienna Concert House at 10 a.m., on Friday, 
September 2. Further particulars of the meeting, 
and fees payable, may be obtained from the 
secretary, British National Committee, World Power 
Conference, 36, Kingsway, London, W.C.2. 








Tue Benevotent Funp or THe INSTITUTION OF 
ELECTRICAL ENGINEERS. 

The primary purpose of the great technical 
institutions is to foster the scientitic sides of the 
professions they represent, and to provide meeting 
grounds on which their members may discuss the 
technical problems with which they are concerned. 
These activities, however, lead to others. The 
institutional meetings give opportunities for inter- 
course during which the many common interests 
which the members of any profession naturally 
have, find expression. As a result, each institution 
becomes more than a mere assemblage of technical | 





|eurrent production; it would have to wait till 
| It must not be taken, however, that the activities 


| up by it, would be wholly restrictive for, on the other 


able to all members or past members of the Institu- | 
tion. It is obvious that the best way in which the | 
present situation can be met is by a considerable 
increase in subscription. It would not appear that | 
those who have supported the fund in the past | 
slackened in their efforts in 1937, the income for 
that year totalling 4,465/., as compared with | 
4,328/. in 1936, but that much new support may | 
reasonably be expected is sufficiently illustrated | 
by the fact that only 31 per cent. of members| 
subscribe to the fund. The Institution does all 
it can to make the payment of a contribution a 
simple, even a routine, matter at the time of pay- 
ment of the institutional annual subscription, and 
it is greatly to be hoped that the Committee's 
appeal will move a fair proportion of the 69 per cent. 
of members who have not subscribed in the past 
to take their proper part in this activity of their 
Institution. They need not fear that the adminis- 
trators of the fund will obtain more money than 
they know what to do with. The difficulty is 
choosing between hard cases and in attempting 
to provide assistance commensurate with the needs 





i that are brought to their attention. 


CenTRAL ContRoL oF Locat Pustic Works. | 

A circular just issued by the Ministry of Health 
to Local Authorities of all kinds, though it may 
appear at first sight to restrict the activities of such 
authorities, will no doubt be to their advantage in 
the long run, apart from leading more immediately 
to consequences of national importance. The 
circular requires each authority to submit to the 
Ministry, before November 1 of this year, a schedule 
of what capital works it has in contemplation during 
the next five years. As we read it, it would appear 
that sanction would not be given for the erection of, 
say, & museum or art gallery in an area which was 
deficient in police buildings and fire protection and 
fire-fighting equipment until such deficiencies had 
been made good. Nor would such sanction be 
given if the work made demands on the industrial 
resources of the area which would interfere with | 


it could be utilised to fill in a period of slackness. 


of the Ministry, or of a co-ordinating committee set 





hand, we find it definitely stated that should land 
be required for works which could not be passed 
for immediate commencement, but which were | 
otherwise approved, the Ministry would be prepared 


measures designed to secure a more even supply of 
* leavers ” throughout the school year. Some 1,400 
boys were placed in employment, and it is interesting 
to note how large a proportion of these adopted 
* black-coated ” occupations. For instance, 12-2 
per cent. went into insurance and 8-3 per cent. into 
accountancy. On the other hand, advertising, 
patent agency and company promotion were cach 
only attractive to 0-1 per cent. Technical occupa- 
tions in engineering firms absorbed 3-9 per cent.. 
but the percentage of those securing non-technical 
posts in these firms was somewhat higher. Scientific 
technical occupations also attracted 3-9 per cent. 
It is noted with satisfaction that it is exceptional for 
employers to insist on candidates having passed the 
matriculation. The demand for School Certificate 
candidates, on the other hand, remains fairly 
constant. 





THE ROYAL SOCIETY 
CONVERSAZIONE. 


A CONVERSAZIONE was held at the rooms of the 
Royal Society, Burlington House, London, W.1, 
on Wednesday, May 18, when a large gathering of 
Fellows and guests were received by the president. 
Sir William Bragg, O.M. During the evening a 
lecture on * The Growth of Roots” was delivered 
by Professor E. J. Salisbury, F.R.S., and was 
illustrated by a film, which enabled the changes that 
occur in nature to be reproduced at a much accele- 
rated speed. The apparent rate was, in fact, 
30,000 times the actual growth rate. The resis- 
tances which have to be overcome could therefore 
be emphasised and the importance of the root-cap 
cells as a lubricant shown. Other phenomena, such 
as the responses of roots to the stimuli of gravity 
and moisture, were also illustrated. 





As usual on these occasions, a number of exhibits 
were displayed, though many of these, indeed the 
majority, were not of engineering interest. In the 
historical section a microscope and telescope, both 
dating back to the late eighteenth century were 
shown by Professor A. E. Richardson, while an 
earlier instrument of the same type was John 
Hadley’s original Gregorian reflecting telescope. 
This was exhibited by the Science Museum and 
was made in 1726. Hadley afterwards became 
famous for his invention of the reflecting sextant. 

The telescope was preserved in the family for over 
a century, after which it passed into the possession 
of the University of Cambridge Observatory through 


to sanction loans for acquisition forthwith so that | whose generosity it has recently been added to the 
it would be in readiness for the execution of the | National Collection at South Kensington. The 
works ata later date. Altogether the scheme appears | Science Museum also exhibited a calculating machine 
to be drafted of sound and reasonable lines, though | invented by E. Selling in 1886. This operates by 
the consulting engineer may find some difficulty in| means of a system of lazy tongs. Racks, which 
estimating the total costs of a job in view of the | engage with a set of wheels carrying numbers round 
material changes in mechanical equipment or in their periphery, can be connected to any of the 
the costs of material and labour, up or down, for a | nine bars of the expanding tongs. It was manufac- 
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tured by Max Ott, of Wiirzburg, was purchased by 
Professor O. Henrici, and recently came to light in 
the Imperial College of Science and Technology. 
The Director of Building Research, Department 
of Scientific and Industrial Research, showed an 
acoustical strain gauge, which is intended for the 
investigation of the movement of arches and other 
building structures. It consists essentially of a thin 
wire which is stretched between two knife-edges, 
which are forced into the material under test. 
Two iron-cored coils—the pick-up and driving coils 
—are mounted alongside the wire and are connected 
to the driving unit by a four-core cable. This unit 
comprises a two-stage resistance-capacity amplifier, 
which amplifies the voltage from the pick-up coil, 
and a mercury relay tube, which is controlled 
by the output from the amplifier. The driving 
coil is connected to the anode of this relay and 
is in series with a condenser, which is charged 
from a high-tension supply through a resistance. 
When the wire is set in vibration it generates a 
sinusoidal voltage with a frequency equal to that 
of its own movement across the pick-up coil, and 
this, after amplification, is applied to the grid of 
the mercury relay. The steady grid potential of 
this tube is set to a value slightly different from 
that at which discharge occurs. Each positive 
voltage peak from the amplifier decreases the 
negative bias of the grid and breaks the arc in the 
relay tube. The condenser is therefore discharged 
through the driving coil once every cycle, and the 
wire is thus maintained in vibration. The constants 
of the unit are chosen so that the condenser has 
time to discharge fully and to charge again once in 
acycle. A similar circuit is used to drive a standard 


wire, the frequency of which can be varied by means 


of a calibrated screw-head, and the vibration of 
the gauge and standard can be matched aurally 
by listening to the beat in a telephone connected 
in the amplifier circuit. The test wire is calibrated 


by applying known loads to a steel rod and is| 
afterwards connected to the structure which is| 


being investigated. 

The British Thomson-Houston Company, Limited, 
Rugby, were showing a high-speed recurrent surg- 
oscillograph, which was fully described by Mr. 
K. R. J. Wilkinson in a paper recently read before 
the Meter Section of the Institution of Electrieal 
Engineers. This instrament enables surge pheno- 
mena of short duration to be seen and measured, 
A recurrent impulse of low voltage is produced at a 
frequency of about 1,000 cycles per second, and 
its effects are examined upon the screen of a cathode- 
ray tube, which is scanned at the same frequency, 
so that a stationary image is produced. A time 
scale of about 24 mm. per micro-second is attainable. 
The same firm were showing a miners’ pneumatic 
lighting unit, consisting of a small turbine driven by 
compressed air, whose output is sufficient to light a 
4)-watt high-pressure mercury vapour discharge 
lamp. The breakage of the glass or other mishap 
to this fitting causes the air to be released and the 
lamp to be extinguished. The unit is a modification 
of one in which an ordinary incandescent lamp 
was used, but the employment of a mercury-vapour 
lamp enables a much higher illumination to be 
obtained for the same electrical output and without 
increase in weight. 

The results of a series of tests to destruction 
on concrete beams of rectangular section, which 
had been subjected to torsional moment, were 
shown by Messrs. W. T. Marshall and F. G. H. 
Blyth. These tests, which were carried out in the 
Structures Laboratory of the City and Guilds 
College, London, were undertaken with the object 
of determining the torsional rigidity of plain and 
reinforced concrete members. The majority of the 
members were 4 ft. long and 6 in. by 4 in. in cross 
section, except for a distance of 6 in. at each end, 
where the section was increased to 6 in. by 6 in. 
In addition, some members of T-section were 
tested. The concrete was composed of 1 part by 
weight of cement, two parts of fine aggregate, and 
four parts of coarse aggregate, the water-cement 


be capacity of the machine was 40,000 in.-lb. 
|The torque of failure was 9,700 in.-lb., and just 
| prior to this the member had twisted 14 deg. on a 
gauge length of 30 in. Failure occurred suddenly 
by the formation of tension cracks at 45 deg. to the 
plane of twisting, and after failure there was a 
relative angular movement of the separated sections 
of about 2} deg.’ This relative moment js of interest 
to the geologist since concrete possesses charac- 
teristics similar to those of certain coastal rocks. 
There was a relative displacement of the two parts 
of the members at fracture which would corres- 
pond to that of a pivotal reversed fault, if it occurred 
under geological conditions. 

Sir Robert Hadfield, F.R.S., was demonstrating 
a colour-temperature optical pyrometer, known as 
the Bioptix, which unlike the usual form of optical 
pyrometer, takes into account the differences in 
colour of the heated object at different temperatures, 
these differences being assessed by comparing the 
relative intensities of the radiations of two different 
wave lengths in the red and green parts of the 
spectrum respectively. For measurement purposes, 
a beam composed only of the red and green radia- 
tions, which have been filtered from the light of 
the heated object, is used. The relative intensities 
of the two radiations determine the colour of the 
beam, which may, therefore, be used as the index 
of the temperature. The colour of the beam is 
determined by finding what amount of adjustment 
is necessary to match it against the colour of a 
standard red-green beam, which is received from 
an electric lamp, through a suitable filter. The 
adjustment is made by placing a screen of graduated 
colour in the path of the beam from the heated 
object, this screen being designed to subdue the 
red and green components in varying proportions. 
The position of this screen is therefore an indication 
of the colour of the light from the heated object 
and thus of its temperature. Correct matching is 





assisted by an additional screen coloured grey and 
of graduated intensity. This enables the beam 
from the heated object to be adjusted in brightness 
| to that from the lamp. The position of this grey 
| screen further affords an additional measurement of 
temperature similar to that of the ordinary optical 
pyrometer, but based on the combined intensities 
of two wave lengths, red and green, instead of red 
only. Thus two settings are required which indicate 
the “ colour” temperature and the “ brightness ” 
temperature respectively. Though a differently 
graduated colour screen should be used for each 
substance this has been found impracticable, and 
a compromise has been effected in the present 
instrument by slightly tinting the grey screen. 
Though with molten steel the observed colour 
temperature is slightly higher than the true tem- 
perature, it is much closer to the latter in the open 
than the brightness temperature as usually observed. 

The Brown-Firth Research Laboratories, Sheffield, 
exhibited a voltage control device, which has been 
specially designed to maintain the temperature of 
electrically-heated creep test specimens steady. 
Since with anything but fine wires the amount of 
current required is considerable, arrangements are 
made to use the ordinary mains supply and trans- 
form down to a low voltage. Means are also pro- 
vided for rapidly correcting any fluctuations of the 
primary voltage. Actually the supply voltage is 
rectified after transformation to a suitable value 
and the resulting direct-current voltage is almost 
balanced against a standard voltage device. The 
difference is used to actuate a pair of relays which, 
through a motor, continuously vary a resistance in 
series with the primary of the transformer feeding 
the heated specimen. ' 

The exhibit of the Cambridge Psychological 
Laboratory fell into a rather different field, but 
one which, nevertheless, should be of some interest 
to engineers. It was designed to show the effect 
of the knowledge of results on learning and per- 
formance. An apparatus was devised so that by 
the co-ordinated movement of both hands it was 
possible to direct a spot of light on to a target. 








ratio being 0-55. The specimens were stored for| This was arranged so that the operator either did 


seven days in moist air before testing. One end 
of the beam was gripped in the fixed chuck of a 
specially-designed testing machine and the other 
in a rotating chuck, to which torsion was applied. 


or did not know how accurate his results were. 
The results show that improvement in operation 
only occurs when a knowledge of what has happened 





is available and that even after a fairly high standard 





of performance has been attained removal of this 
knowledge leads to a very marked deterioration. 








LITERATURE. 


ee 


By R. T. Ronre. London : 
[Price 21s. net.] 


Steels for the User. Chap- 


man and Hall, Limited. 
TEXTBOOKS on steel production and treatment have 
become so numerous that any further addition to 
their number usually carries with it an apology and 
explanation. There are books for the student and 
for the specialist, but few for the intermediate man 
who must forage through both kinds to satisfy his 
needs. The book now reviewed is intended in title 
and in text for the non-metallurgical specialist, 
and seeks to give what the author calls a “ fabric 
of knowledge * to the engineer and practical man 
who calls for results of actual experience. The 
author seems to have bridged the gap between 
theory and practice, for as metallurgist to an 
engineering works he is in a position to make experi- 
ence the paramount theme in his work. There is 
a tendency to-day for writers of a series of articles 
in technical journals to convert them into book 
form, with an addition of introductory matter. This 
fashion, however, requires considerable skill, for 
the structure of the whole is determined not only 
by the strength of each section, but also by the 
manner in which the whole is welded together. 
Mr. Rolfe has succeeded in subduing the very 
definite line which each separate article must take, 
and has blended them to give a satisfactory uniform 
treatise. 

Carbon steels are dealt with as materials answer- 
ing the requirements of an engineering works rather 
than as so many alloys examined from the scientific 
point of view. A chapter on bright-cutting and 
free-cutting steels illustrates this. Advantages of 
bright steels such as freedom from scale are dis- 
cussed, as are also such matters as machinability. 
varieties of free-cutting types, and service failures. 
The author complains of the tendency of some 
steel-producers to destroy lamellar pearlite during 
manufacture in order to facilitate production, and 
follows up this criticism with examples of actual 
tests of such steels which had to be rejected. Alloy 
steels are discussed only where carbon steels are 
not suitable for a particular job. The book starts 
from such beginnings as definitions of stress and 
strain, elasticity, &., but it moves very quickly 
on to practical matters, dealing with specified 
requirements of the Board of Trade and other 
bodies, and with effect of composition on mechanica! 
quality. Heat-treatment occupies some 70 pages, 
theoretical explanations being followed by details 
of the processing of both high and low carbon steels. 
Case-hardening and nitriding are also described 
with clarity, while there is also a chapter on the 
use of steels at high temperatures. The volume 
concludes with a survey of the general principles 
of selection, including the value of service data, 
safety factors, a discussion of the complicated 
problem of combining fatigue resistance with shock 
resistance and damping capacity. Discriminating 
tests and a list of carbon steels for various jobs 
round off a volume which should prove of value to 
the practical man who can benefit from the experi- 
ence of others, and from simple explanations of 
complex processes. 





The Theory and ee of Axial-Flow Fane. By 
Curt Ketter. Adapted for the Use of Fan Designers 
by Proressor LiongeL 8. Marks. London: MeGraw 
Hill Publishing Company, Limited. [Price 24s.] 

ALTHOUGH it is now fairly well established that the 

aero-foil theory is applicable to the design of axial- 

flow fans, very little has, as yet, been published in 

English dealing comprehensively with this subject. 

In the laboratories of the Escher Wyss Company, 

Zurich, Switzerland, an extended investigation 

of this subject was made by Curt Keller, the results 

being later published as a doctorial dissertation 
entitled Azialgeblisevom Standpunkt der Tragflug- 
eltheorie, by Messrs. Gebr. Leeman and Company, 
of Zurich. In the volume now under notice, Pro- 

‘essor Marks has undertaken, not a complete 

translation, but rather the presentation of those 

portions of the original which are of immediate 
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interest to the fan designer. He passes lightly 
over some sections, such, for instance, as the 
fundamental researches on the performance of 


aerofoil grids in cascade formation and the energy 
loss due to the formation of periodic eddies in the 
wake of an aerofoil grid. The results of investiga- 


tions having immediate positive value to the designer | 


are more completely embodied, so that the book 
may be regarded as, in part, an abstract of the 
original and, in part, a selective translation of the 
more directly useful portions, dealing with the 
inlet, the guide vanes, the fan wheel and the diffuser 
of the complete axial-flow fan. 

The subject is treated in four distinct phases, 
in the first of which the elementary theory of axial 
flow fans is discussed and acrcfoi! theory is used to 
establish volumes, 
efficiencies and energy losses of a fan clement. In 
the second phase, fan losses and fan dimensions are 
analysed, and a classification of axial-flow fans is 


relations between pressures, 


made on the basis of a dimensionless characteristic 
number. comparable to the specific speed of 
hydraulic turbines. Fan losses are expressed in| 


terms of this number, which is also applied in 
determining the principal dimensions and general 
design of the fan. Investigations of the action of 
blade profiles in retarded flow constitute the third 
aspect of the treatment In this section are intro- 
duced discussions on the individual aer: foil, the vero 
foil in a straight grid and in a cascade arrangement 
and comparisons of different cases 

The principal contribution of the book is to be 
found in the final chapter which deals with experi- 
investigation of single-stage axial-flow 
fans. Here are set out in detail the performance of 
1 number of fans having from four to twenty blades, 
in all of which the angular setting both of guide 
blades and of runner blades was adjustable. In 
the case of each wheel the fan characteristics were 
ascertained for several of these angular settings, 
and, in this way, the best operating conditions for 
each fan were established. From the results 
which are set out in extensive tables and diagrams 
the fan designer will be in a position to provide 
himself with much valuable information. They 
also show that single-stage axial-flow fans can be 
caleulated with accuracy from the elementary 
theory with which the book opens. In the case of 


mental 


fans intended for high pressures and provided with | 


« large number of blades, mutual interference in 
the grid becomes sufficiently great to necessitate 
the application of the modified theory presented 
at the third stage of the The book 
should, indeed, prove most welcome for the thorough 
and reliable treatment which its subject receives. 


discussion. 


(lreat Rritain. 
R. SHERRING 


The Economics of Rail Transport ” 
Volume Ul. Rates and Service. By ©. E 
ron. London Kdward Arnold and Company 


lle. Gd. net 


A Goop deal of water has flowed under our railway 


bridges since the above book was published in 1928, | 


and while the volume dealing with the history and 
development of British railways has left 
for the present untouched, there is ample justification 
for the second edition of Volume Il, which has now 
appeared. At the time the author points 
out that technical progress continually proceeds 
at a rate which can only be adequately dealt with 
by the weekly technical Press, while the principles 
behind it, with which he is mainly concerned, change 
little ; and it therefore follows that revision has taken 
the form of occasional modifications rather than 
of any general re-writing. The book in its original 
form is already familiar to the’ railway student, 
80 that it is only necessary to touch on some of the 


been 


same 


new matter, 

As regards organisation, Mr. Sherrington 
doubtful whether any of the four railway companies 
have yet achieved finality, though he seems to think 
that the ultimate advantage is with the divisional 
rather than the departmental system. 


is 


nine years have brought little improvement ; 
capital has increased since the amalgamation by 
5 millions, but dividends have dropped; for 


example, in the case of the London Midland and 
Scottish, from an average of 4-32 per cent. in 1925 
to 3-00 per cent. in 1935. Broadly speaking, the 
need of to-day is to get the maximum of useful 


- 
| 
i 


| Price | 


Financially, | 


G. May 


1935. 
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work from every asset, and methods have had to| those days. It is downstream of Baghdad that the 
be modified accordingly. Locomotives, Mr. Sher-| river is most interesting to-day. Its chief tributary 
rington points out, if not pooled are double-crewed, | in this area is the Diyala, the whole of which used 
carriage user is closely watched, signalling designed | at one time to be diverted for irrigation purposes 
to give the maximum of track capacity with the| by a temporary brushwood dam. Since the war, 
minimum of labour. Safety, he says, depends on| this device has been superseded by a permanent 
first-rate maintenance and efficient signalling, and | weir. The behaviour of gravel in the bed is discussed. 
|it might be added that efficient signalling is itself; The Kut Barrage and the way in which it will be 
| dependent on first-rate maintenance. In connec-| used are discussed in a way to give the reader an 
| tion with increased speed, it is interesting to read | excellent idea of the general outlook. The author 
| that the * Silver Jubilee * has earned 14s. per mile | also devotes a good deal of space to the Karun. 
|}at a direct operating cost of 2s. 6d. per mile, and,| A chapter on silt and the instability of gauging 
in an entirely different direction, that out of 46,520 | sites, owing to changes in bed, and a comparison 
tons handled in the London area by the Southern | of present-day discharges with those of Willcocks, 
| Railway collection and delivery service, 19,860 tons} are of interest. A table gives the estimated silt 
|were horse-drawn at a cost of 8s. per ton andj contents of both rivers month by month, nea: 
| 26,660 tons motor hauled at 7s. 64d. per ton. | Baghdad and Ramadi. The period covered by the 
Apart from heavy suburban services, the position author's statistics is comparatively short, but he 
of electric traction is declared to be as uncertain! concludes his book with chapters on forecasting 
as ever, for the Southern electrification, though | and on floods which should go a long way to make 
it covers 550 route miles, is essentially suburban in| good any deficiency in this respect. Altogether, the 
character, and the third-rail system adopted is| book will no doubt take a well-deserved place among 
unsuitable for goods marshalling yards. Ample | standard works of its kind, and should serve as a 
| supplies of coal and the high capital cost involved | model for the future statistical data essential to the 
| militate against main-line conversion, and, inci-| development of the country. 
|dentally, it seems to have been found that the 
| prospective immunity from repair of electric 











QUICK-ACTING SAFETY VALVE 
FOR AIR-STARTING SYSTEMS. 


THE protection of the air-starting system of a Diesel 
engine from excessive pressures when the engine begins 


locomotives has been considerably over-estimated. | 
The one argument in favour of electrification which | 
the author stresses is the abolition of the smoke 
nuisance, and he points out the advantage of the | 
| Diesel railcar in combining this quality with being | to fire is normally effected by the automatic closing 
| self-contained, though its reliability is still a little | of the starting valve, but like other similar moving 


uncertain. 


Lhe Kegime of the Kivers Euphrates and Tigris. By M.G. 





lonipEs. London EE. and F Spon. Limited. 
New York: The Chemical Publishing Company of New | 
York, Ine [Price I/. 12s. 0d. net.] } 


IraQ is a difficult subject from an author’s point 
of view. Here there are two main rivers, the Tigris 
and Euphrates, contiguous over their lower reaches 
in the plains, where, according to Nature’s usual 
arrangement, one would have expected them to 
unite to form one common stream. Such a junction 
so far as is known has never happened or lasted for | 
any appreciable time. Then, in the case of the | 
Tigris, there are tributaries which never reach it, 
| but probably add to its volume by sub-soil flow. 
Such conditions, for the river engineer who has 
for one of his objects the measurement of water | 
and its equitable distribution, set up complications 
which make it difficult to decide how to arrange 
such a book as that now under review. Mr. lonides | 
may be heartily congratulated on the manner in} 
which his facts have been presented. | ruptures on excessive pressure being reached. 

The introduction to the volume contains a de-| sidering that both these devices possess material 
scription of the basins of the two main rivers and | disadvantages, Messrs. F. J. Trewent and Proctor. 
compares one with the other, showing, for instance, | Limited, 43 and 44, Billiter Buildings. Billiter-street. 
that the flow of the Tigris is nearly double that of | London, E.C.3, have developed the air-loaded valve 
the Euphrates, and explaining, in general terms, | shown in the accompanying drawing and termed the 
how this comes about. The author deals to some | ‘éshtning full-bore safety valve. This  titl 

: , embodies the main advantage of the new valve ove 
extent with the nature and extent of the cultivated | the other two ty pes mentioned above, for the spring 
areas, and the possibility of their extension, and | joaded safety valve is, in effect. sluggish in action s.ne 
discusses various schemes to this end. the heavy springs necessary to ensure tightness restrict 

The second chapter introduces the reader to the | the passage for the prompt release of increased pressure 
methods adopted for collecting the data which | The diaphragm type. on the other hand, while giving 
|form the book’s principal feature, while the next }an unrestricted opening, is not re-setting. as the rup 
on climate, gives the necessary background to the | tured diaphragm has to be replaced, and, being thin. 
subject of the country’s rainfall. A useful table |“ liable to be weakened by fatigue and Neps 6 eeR 

: : : ; }s0 that it may give way under the ordinary starting 
gives the run-off calculated at various points on | pressures. The new valve gives immediate full opening 
A table on dust or sand storms is also | and immediate re-setting when the pressure falls to 
miormative. normal. 

Chapters LV and V deal with the Euphrates from Both the construction and operation of the valve will 
its sources to the Hindia Barrage, and from the! be clear from the drawing. the upper half of which 
latter on to the Shattel Arab. In the former, the | Shows the moving part in its closed position, while 
author deals with river gauges, records, river cross- | the lower half shows it in the open position. The 
sections and water measurements. A description is pose yor’ The Sy A sgn Mae orbs revere 
given of the Habbania Lake and the part it plays air manifold or in po other convenient position. 
in flood economy. A short history of the Hindia| and 4 bolted cover. The moving part comprises a 
Barrage is given in Chapter V, and of the conditions | piston packed with a flexible L-ring. and having at 
in the lower reaches. Mention is made of the curious, | the other end a flange with a mitred edge, which closes 
and perhaps unique, rapids which occur where the | on a seating of the ordinary type. Air is admitted 
| branch channels into which the river degenerates, | @bove the valve through the pipe a and finds its way 


| flow in alluvial ground, accompanied by a measure- | through the passages 6 to the chamber c. The air 


; | supply is taken from the starting-air system at a point 

| able agrees a Agearereg? not’ likely to be affected by an explosion in the air 
The Tigris we dealt with in the same way, the! manifold. When the valve is closed there is, therefore 
author mentioning in an historical note, Nimrod’s| , steady pressure holding it down on its seat. There 
dam, which, according to Willcocks, was the main | js, of course, air at the same pressure, when starting 
controlling work of the whole river as it existed in| is being effected, acting on the base of the piston in the 
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parts, there can be no guarantee that the valve will 
not jamb in the open position or other mishaps oceur. 
It has, therefore, been the custom hitherto to provide 
an additional safeguard either in the way of an ordinary 
spring-loaded safety valve or a thin diaphragm which 
Con 


the rivers. 











May 27, 1938. 
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COLLAPSIBLE STACKING MACHINES. 


MESSRS. ECONOMY ENGINEERING COMPANY, CHICAGO, ILL... U.S.A. 





Fic. 1. MacHIne with HINGED Posts. 











Fic. 2. Macutne wita TELeEscopic Posts. 


opposite direction, but the area of the mitred part, only a slight degree above the closing load, the valve 
being greater than that of the piston, there is still a| will open at once and by uncovering the ports d will 
positive holding-down load. The difference in area is | allow relief to the manifold. At the same time, the 
normally 50 per cent. Should the load on the piston | air supply in the chamber c is cut off by the closing of 
due to a rise of pressure in the air manifold increase to | the ports b, the chamber being put into communication 
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through the ports d. The spigot on the cover in which 
the ports > are situated forms at once a guide to the 
| valve and enables a cushioning effect to take place. 
| thus minimising shock, should the increase of pressure 
| in the air-manifold be of an explosive nature. 

The increase of pressure required to open the valve 
may be anything desired down to 5 per cent. above the 
normal working pressure, instead of the standard 
50 per cent. It is only a question of proportioning 
the areas of the piston, mitred part and spigot. The 
valve, in any case, will open immediately. The re- 
seating action is equally rapid and it is stated that in 
practice the time taken for the valve to open, release 
the excess pressure and re-seat itself is too short to 

|measure with the means generally available. The 
}engine can, of course, be re-started at once. It is 
| claimed that the valve cannot be overloaded either 
accidentally or intentionally; that the moving part 
| is not liable to jamb even after long periods of disuse ; 
| that there are no parts liable to be weakened by fatigue 
|or corrosion ; and that no renewals are required even 
| after frequent use for long periods. 


/COLLAPSIBLE STACKING MACHINES 


| THE portable hoisting appliance, either hand or power 
| operated, for use in situations where cranes, runways 
and so forth are unsuitable has, arising from the great 
| variety of purposes for which it is employed, developed 
in specialised forms. One of these, adapted for hand 
|ling rolls of paper, is illustrated in Figs. | and 2 
|annexed. These. lifts are manufactured by Messrs. 
| Economy Engineering Company, 2635-53, West Van 
Buren-street, Chicago, Ill., United States, the firm’s 
description for this particular type being * four-post 
| portable elevator”; the more usual type in which 
|a cantilever platform is employed, is called a two- 
| post-elevator, As the larger rolls of paper may weigh 
| from 1,800 lb. to 3,000 Ib., and may range from 60 in. 
|to 80 in. in length and have a diameter up to 48 in., 
it is clear that the cantilever platform is ruled 
out for this duty, both on the score of difficulties 
of construction and of stability. Virtually, however, 
the four-post elevator is two cantilever machines 
joined together, the platform being common and being 
suspended at all four corners. The hoisting unit 
and motor are placed at the base at one end of the 
machine, and two separate drums on a common shaft 
are employed for hoisting, two of the cables running 
directly up one pair of posts and the other two being 
carried horizontally across the base and then up the 
other pair of posts. 

Both the machines illustrated are  electrically- 
operated, the supply being taken from a trailing cable. 
They are not, however, electrically propelled, both 
being manceuvred into position by hand and being 
carried on four small wheels. The front wheels are 
close together for steering purposes and are attached 
to the drawbar, which is fitted with a toggle gear. 
When the drawbar is vertical, as in the illustrations, the 
frame rests on two feet at the front, which prevents 
movement during operation, but when it is pulled 
downwards into the hauling position the toggle action 
lifts the feet clear of the floor and transfers the weight 
carried by them to the front pair of wheels. The 
machine shown in Fig. | has a platform 7 ft. long by 
3 ft. 4 in. wide, and has a lift of 7 ft. 6 in. from the 
floor. The lifting capacity is 2,000 lb. and it has a push- 
button controlled motor of 3 h.p., giving a lifting speed 
of 30 ft. per minute. The upper parts of each frame 
are hinged, as the working conditions call for ability 
to pass under low obstructions when these parts are 
folded over after removal of the diagonal stays. Norm- 
ally there are only two levels above the floor to be 
served and there is plenty of headroom in the working 
area. This condition does not always obtain and a 
telescopic construction of the posts is therefore adopted 
in such cases. 

A telescopic machine is shown in Fig. 2. Here 
|the roof of the warehouse is of varying height so 
that the height of the machine must be variable 
|to permit shallower or deeper stacks of paper to be 
handled. The lifting capacity is 2,000 Ib., the 
| platform 7 ft. 10 in. long by 2 ft. 10 in. wide and the 
| maximum lift is 12 ft. 10 in, from the floor. It will be 
| noticed that the posts are constructed with an inner 
| sliding section. This runs on rollers in ways on the 
| lower, and fixed, portion of the posts, and involves the 
|leading of the lifting cables over two extra sets of 
sheaves, one set of which is on the sliding section. 
This section, being thus connected with the cable 
system, rises as the platform rises and gives a vertical 
extension of 3 ft. 7 in. to the posts, the top of which, 
in the unextended position, is 10 ft. 11 in. from the 
floor. This machine is provided with a 5-h.p., 220 volt 
high-torque reversing type motor driving the winch 
barrels through reduction gears 80 as to give a platform 
traverse of 30 ft. per minute in either the upward 
or downward direction. The motor is push-button 
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controlled from both ends of the machine. The general 
equipment of the four-post machines includes an auto- 
matic brake which brings the platform to rest as soon 
as the motor is stopped, automatic top and bottom 
stops, selective level push-button controls as required, 


a magnetic reversing control panel and so forth. The | 
sheaves are mounted on ball or roller bearings. The 
details may be varied to suit the material being 


handled, thus, the platform may be provided with 

rollers or, as in the two machines illustrated, may be of 

steel with hard wood strips. The Economy Engineer- 

ing Company, also manufactures manually-operated 

lifters, either plain or telescopic, and when required, | 
electrically-propelled machines, Another product is 
a telescopic elevator carrying a platform at the top for 
accommodating men renewing ceiling lights, cleaning, 
&c. An example of these elevators is one which in the 
collapsed condition will pass through a doorway 
6 ft. 10 in. high, and may be extended so that the plat- 
form is 20 ft. above the ground. These elevators are | 
of square lattice-work construction and are mounted 

on wheeled trolleys, extending arms, terminating in small 

wheels, being provided to give lateral stability when the 

elevator is fully extended 





LABOUR NOTES. 
Tue decision of the Confederation of Shipbuilding 


ind Engineering Unions, agreeing to meet the employers 
on May 25 to discuss arrangements for increasing the 





rate of re-armament, was ratified at a meeting of the 
leaders of the unions chiefly concerned, held in Glasgow, 
on May 17. The Amalgamated Engineering Union, 
it is understood, was not represented at the meeting, 
which resolved to press for increased wages, holidays 
with pay. and consideration of various claims affecting 
working conditions, especially in the aircraft industry. 
No present opposition is proposed to the appeal of the 
Government for co-operation in augmenting the arms | 
output, the question of a joint policy heing deferred for 
further discussion 


The Amalgamated Engineering Union. while pro- 
testing its acceptance of re-armament as a necessary 
measure, has shown little disposition towards an active | 
response to the Government invitation; but rather 
takes the line that, so long as there is one of its skilled 
tradesmen unemployed or even on short time, there is 
no shortage of skilled labour, and therefore no justifica- 
tion for permitting “dilution.” What the Prime 
Minister said, however, in his statement of March 24, | 
was that the accelerated programme would make 
additional demands on industry, and it was for the 
employers’ and workmen's organisations “to devise 
methods for dealing with those demands by mutual 
arrangements.” This does not necessarily involve ' 
dilution in the war-time sense or degree. Much might 
be accomplished by a greater elasticity in demarcation, 
and by ensuring that skilled men are employed as far | 
as possible on work requiring skill. Skill in the use | 
of hand tools is a commodity of fairly constant value, | 
but machine-aided “skill” might reasonably 
reviewed at, say, quinquennial intervals, when the 
value of much of it could be suitably written down. 
At one time a steamship carried a senior engineer for | 
each cylinder, but such a manning scale could hardly | 
be justified to-day in the light of modern reliability and 
vase of control 


be 


An example of the problems arising from demarca- 
tion occurred recently in a shipyard where copper 
sanitary piping was being fitted in the passenger 
accommodation of a liner. The plumbers claimed the | 
right to make the pipes, as the whole system came into | 
the category of plumbing ; the coppersmiths objected | 
on the ground that, plumbing or not, the making of | 
copper pipes was their work. Eventually the work 
was divided, the plumbers taking all sets, and delivering | 
sets and pipes to the coppersmiths’ shop, where the 
pipes were to be bent. On being returned to the ship, 
the pipes were to be fitted and jointed by the plumbers. | 


: 
At a joint meeting in London, on May 16, the National | 


Union of Railwaymen, the Associitéed Society of Loco- 
motive Engineers and Firemen, and the Railway Clerks’ 
Association decided to submit to tae railway companies 
separate schemes for the improvement of wages and | 
working conditions. The present agreements with the | 
companies expire in August. The principal claim of | 
the N.U.R. is for a minimum wage of 50s. per week for 
all men in the operating grades, and paid holidays 
amounting to twelve working days, instead of the 
present six. Other claims are for the abolition of 
spread-over working, and a minimum of four hours’ 
pay at Sunday rates for each time of signing-on for 
Sanday duty 


The Associated Society is claiming an advance in| 
wages of a shilling a day for drivers, motormen and | 
firemen; « daily rate of 8s. 4d. for cleaners at the age 
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of 20, and of 9s. per day at and over the age of 22; 
twelve days’ paid holiday per annum; a Sunday 
minimum of 8 hours’ pay at the rate of time-and-a-half ; 
and certain minimum rates in cases of delayed pro- 


motion 


The claims of the Railway Clerks’ Association include 
sundry wage advances ; a 40-hours’ week ; paid holi- 
days, to be given between May and September, ranging 
from 12 days to 18 days, according to length of service ; 
certain modifications in the arrangement of night-duty ; 
and improved promotion. The present standard week 
is 48 hours in the clerical grades, but it is asserted that 
many men in these grades already work fewer hours, 
and that a general 40-hour week should be practicable 
by suitable adjustments of duty. 





The number of trade disputes involving stoppages 
of work, reported to the Ministry of Labour as having 
begun in April, in Great Britain and Northern Ireland, 
was 83, an increase of 4 over the figure for March. The 
number in April, 1937, was 115. In addition, 21 dis- 
putes which began before April were still in progress. 
The total of 104 old and new disputes involved in all 
37,400 workpeople and the resultant loss of time during 
the month was estimated at 151,000 working days. 
The largest number of hands involved in any one of 
the new stoppages occurred at a colliery near Don- 
caster, where 2,112 underground and surface workers 
ceased work in protest against the suspension of an 
employee. 


Excluding seamen, 180 workpeople lost their lives 
during April, in Great Britain and Northern Ireland, 
as the result of accidents arising in the course of their 
employment. Of these, 20 fatalities occurred in rail- 
way service “and 66 in mines. Shipbuilding and 
engineering fatal accidents totalled 9, and metal- 
working I1. 





During the first three months of 1938, 5,501 persons 
were transferred from the depressed areas to employ- 
ment in other areas by the operation of the Industrial 
Transference Scheme, 2,339 being men of or over 
18 years of age. Among these were 862 whose trans- 
fers were effected either through Government training 
centres or through instructional centres. By compari- 
son with the corresponding periods in the two preceding 
years, the totals show a considerable reduction, the 


grand aggregates of transfers in the first three months | 


of 1936 numbering 9,271, and in 1937, 10,449. The 
figures include removals to land settlements, but in the 
quarter ended March, 1938, these had shrunk to only 
123. 


Sir Walter Citrine, in his presidential address to the 
General Council of the International Federation of 
Trade Unions at Oslo, on May 17, said that the member- 
ship of the Federation showed an increase in almost all 
of the affiliated countries, the total now amounting to 
more than 20,000,000. The affiliation of the American 
Federation of Labor had been accomplished during the 
past year; and the Conference was to consider, inter 
alia, proposals for the affiliation of the Russian Unions. 


The Conference occupied two days in debating the 
proposals to admit the Dente Unions into the Federa- 
tion, but eventually rejected them by 16 votes to 4. 
The Norwegian delegate did not vote. The resolution 
was then carried, by 14 votes to 7, that : ‘“‘ The General 
Council, having regard to the conditions now existing 
in the U.S.8.R. and with the views expressed by the 
National Centres affiliated to the I.F.T.U., decides not 


to proceed further with negotiations with the Central 


Council of the Trade Unions in the U.S.8S.R.” 


schemes, voluntarily adopted by employers for the pay- 
ment of pensions to employees on retirement, is reported 
in the Ministry of Labour Gazette. The total number of 
employers, exclusive of Government departments and 
local authorities, who were found to be contributing, 
at the end of 1936, to retirement pension schemes for 
some or all of their employees, was 6,544, of whom 4,944 
had schemes restricted to administrative, professional 
or other non-manual workers. The total number of 

srsons employed by these firms or organisations ex- 
ceeded three millions. The number of employees 
actually covered by the schemes was ! 617.000, of whom 
814,000 were manual workers. 


According to the 39th Annual Report of the General 
Federation of Trade Unions, covering the year ended 


| March 31, 1938, there were at that date 93 societies | 


affiliated to the Federation, 
membership of 353,885. During the year the National 
Union of Glovers withdrew ‘their support, but the 
balance of membership was restored by the affiliation 


representing @ gross 


May 
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of the National Union of Glass Cutters and Decorators, 
and the re-affiliation of the Tron, Steel and Metal 
Dressers’ Trade Society. 
_— 

The Labour Correspondent of T'he Times, on May 20, 
summarised the report prepared by Mr. H. B. Butler. 
Director of the International Labour Organisation, for 
presentation to the International Labour Conference 
next month. The prosperity of 1929 (the report states) 
has been regained and surpassed, but war was already 
invading the social field. On the surface there was 
ground for satisfaction in the state of world employ- 
ment, but it could not be regarded as altogether a sound 
and healthy state. Public money was being poured 
out for armament purposes, and export trade was being 
sacrificed to the needs of home defence, sowing the 
seeds for unemployment in the future. 


‘“* Although Europe has recovered much of the wealth 
lost or destroyed in 1914-18,” continues The Times 
excerpt, “it has not regained its old preponderance 
in relation to the rest of the world. Not only has the 
United States become a creditor instead of a debtor 
country and one of the greatest money markets in the 
world, but industrial development has gone far in 
South America, Asia and Australia.”” In the period 
1925-29, it is recorded, Japan had increased her relative 
industrial output by 75 per cent., and production in the 
U.S.S.R. had expanded by 450 per cent. ; 





The low prices at which many Japanese manufac- 
tures are sold in Eastern countries does not greatly 
alarm Mr. Butler, who argues that, in many instances. 
no displacement of European products is involved. 
For example, he quotes the importation of cheap shoes 
into the Netherlands Indies ; had these Japanese shoes 
not been available at Japanese prices the natives would 
have continued unshod. The same view is held regard- 
ing the cheap bicycle, the benefit of which in Africa and 
Asia, he says, is incalculable. “‘ On the other hand, 
for the East to make a mass assault upon the inter- 
national market at prices defying competition, regard- 
less of the effect upon the older industrial countries and 
the living standards of their workers, inevitably leads 
to the erection of trade barriers and to international 
animosities which profit nobody. It is a problem to 
be worked out rather than fought out.” 


The state of unemployment in Germany at the end 
of March, as given by German official statistics, shows 
a total of 507,745 unemployed out of an estimated figure 
of 19,950,000 persons, male and female, registered for 
unemployment insurance, or 2-5 per cent. The total 
includes 380,537 men and 127,208 women, and is 
exclusive of those temporarily unable to follow their 
employment because of illness. At the end of March. 
| 1937, the number unemployed was 1,245,338 out of a 
| registered total of 19,240,928. 
| In certain branches of German industry, states the 
| Bulletin of the Hamburg World’s Economics Archives. 


|in commenting upon the above figures, there is still 
| a scarcity of suitable labour. This applies particularly 
to agriculture, the building trade, mining, and a few 
unspecified branches of industry “ that have been inten- 
sively assisted by the Four Year Plan.” The shortage 
has been met to some extent by transferences from 
other districts and from other vocations, but difficulties 
have been encountered in moving individual members 
of households which are dependent for their upkeep 
upon the joint earnings of several members of a family. 
dwelling together. 





> 





Corresponding Austrian statistics are available only 


| up to December, 1937, when there were 368,637 unem- 
The results of an official enquiry into the extent of | 


ployed out of a registered total of 3,170,300 ; a figure 
which is approximately the same as that recorded a 
year before. Included in the total of 368,637 were 
40,705 workpeople in the iron and metal industries. 
20,701 in the timber industry, 19,964 engaged in the 
production of textiles and 21,026 in clothing manufac- 
ture. If German industry continues to expand, even 
at a lower rate than at present, the review concludes. 
it should be able to absorb, in due course, virtually 
the whole of the Austrian unemployed. 











| Corour-Licnut Sicnats at St. Panoras.—In order 
| to provide for more rapidly handling traffic over the busy 
| section of its main line near St. Pancras, and to afford 
| improved signal visibility in connection with the Belsize 
| Tunnels, the London Midland and Scottish Railway 

Company is shortly to install electric colour-light signals 
| on the north side of Carlton-road Junction signal box. 
at a cost of 6,5001. The new signalling, which will enable 
Haverstock-hill signal box to be abolished, will apply to 
both the up and the down goods lines, and to the down 
passenger line. The up passenger line has already been 


equipped with colour-light signalling 
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CIRCULAR-MOTION SIFTING 
MACHINE. 


Tax sifting machine shown in the accompanying 
sectional view is arranged so that it has a uniform 
controlled circular motion over the whole of its 
area, a condition which gives an effective motion 
for sifting dry free-flowing materials. It is claimed 
that with this method no “dead spots,” such 
as are frequently found on screens with a re- 
ciprocating movement at one end and a rotary one 
at the other, can occur, these neutral areas arising from 
the constantly changing motion of the reciprocating- 
rotary screen. The “ Roto-sifter” now described is 
manufactured by Messrs. Sprout, Waldron and Com- 
pany, Incorporated, Muncy, Pennsylvania, U.S.A., 
and the drawing shows a one-sieve machine only. 
The machines are made in a number of types. e.g., a 
four-sieve machine with five separations. As the view 
given is a transverse section, neither the inlet nor 
the outlet openings appear and it must, moreover, 
be understood that the sieve box is sloped in the usual 
way from the inlet to the outlet in the longitudinal 
direction. A somewhat unusual construction of base 
is adopted, this being of cast iron instead of the more 
conventional rolled frame structure. The cast base 
gives a rigid support and provides good accessibility. 

At each corner of the base is an integral ribbed column 
which carries an adjustable screwed spindle. The 
spindle terminates in a hemispherical cup in which 
a hardened steel ball 2 in. in diameter is supported 
on 65 similar balls ,j in. in diameter. 


ball bearings. The bottom of the box is provided with 
a pair of transverse girders, the ends of which carry 
steel faces resting on the large balls. These faces are 
formed with grooves of semi-circular cross-section, 
the mean diameter of which is 24 in. that is, 
the same as the total throw of the crank pin by 
which the screen box is rotated. The circular move- 

ment is, then, positive and the same all over the box | 
as the path must reproduce at each corner that of the 
crank pin. With a suspended screen box it is not un- 

known for minute differences in construction of the four 

suspending links to result in an uneven motion. The | 
drive is transmitted to the screen box through bevel | 
gear working in a dust-tight box and having all the 
shafts mounted in ball bearings. The vertical 
driving shaft carries a disc having an annular crank 
pin with a throw of 1} in. on its face and a fly- 

wheel attached to its periphery. 
the left hand of this wheel is for accommodating balance 
weights should these be found desirable. 

The inside of the crank pin is provided with ball 
bearings the inner race of which is mounted on a short 
projecting shaft mounted on the botton of the screen | 
box. It will be noted that the attachment at this 
point is not symmetrical, the right hand housing being | 
different from that on the left. The former housing | 
somewhat resembles the cap of a main bearing in that, | 
by removing two bolts holding it the whole of t of the drive | 
assembly ean be slid out sideways without disturbing | 
the screen box. 
in any direction required as a single facing on the base 
is all that is concerned. Lubrication of the crankpin | 
bearing is effected throngh the housing as shown, any | 
excess grease finding its way to the vertical shaft! 
bearings so that none can be thrown off by the fiy- 


The weight of | 
the sereen box is taken wholly by these four compound | 


The recess seen at | 
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wheel. These bearings have independent lubrication 
| and the bevel gears run in oil. The screen box equip- 
| ment comprises:a cover below which is the sieve. Below 
that again is a screen of coarser pitch, the space between 
the two being divided into a number of square com- 
partments by wooden partitions. The compartments 
contain rubber balls and the lower screen is formed 
with ridges, not shown, which when the machine is at 
work cause the balls to bounce up against the screen 
proper so that its meshes are kept open and clean. The 
fines pass through both screens to the lower stage of the 
box and are thence delivered through a spout. The 
tailings move over the surface of the sifting screen to 
another spout. The box is inclined as required by 
distance pieces inserted between it and the supporting 
girders, the usual inclination being, however, }} in. 
in 12 in. 

The machine, though having an invariable width of 
43 in., in all its combinations of screens, may have 
lengths ranging from 6 ft. 3 in. to 8 ft. 3 in., the sifting 
areas varying from 20 sq.\ft. upwards. The smallest 
machine can be driven by a 0-75 h.p. motor, but the 
largest one requires a motor of 2 h.p. The machine is 
also made with the screen divided longitudinally and 
having separate inlets and outlets to the sections so 
that two different materials can be handled simul- 
taneously. The screens'are readily removed or changed | wou 
in all t by removing the cover the clamps of which 
hold the complete assembly in place. With the cover 
in position the screen box is dust-tight. 











FUEL IN OPEN-HEARTH STEEL 
PRACTICE.* 


By James A. Davigs. 


Fvet is the largest single item of cost in the con- 
| version of iron into steel; its importance, therefore, 
|cannot be over-emphasised. A great deal of work 
| has been done during the last few years, and fuel 
| consumption in steel plants has gone steadily down 
| until we have, as shown in the papers of this Sym- 
| posium, big tilting furnaces with consumptions of 
| 3 ewt. and small furnaces with consumptions as low 
| a8 4 cwt. per ton of steel. Several factors have con- 
| tributed to this result. In connection with furnaces 
| fired by producer gas, much greater attention is now 
| given to qualities of coals and their suitability for gas- 
| making. From the papers here submitted, the 
majority of the plants are using sized and washed coal. 
| Gas-producer technique has improved enormously ; 
nearly every plant has its gas-pressure regulator and 
gas-temperature recorders, while gas analyses are 
| frequent. I do not find any mention of a ee 
| gas calorimeter. Some years ago I had one and fou 

| it extremely useful; it would be specially so in the 
case of mixed-gas and straight coke-gas plants. Gas 
mains and furnaces have m insulated ; furnace 


| design has been improved and old furnaces have been 


enlarged, enabling much larger tonnages to be obtained. 
thus increasing the divisor and spreading the various 


The drive can, of course, be arranged | | furnace losses over a larger tonnage. 


° * Introduce tory hitvey of papers thestived for ‘the 
Symposium on Steelmaking (Acid and Bree Open-Hearth 
Practice), held at the annual meeting of the Tron and 
' Steel Institute, on May 4 and 5, 1938. Abridged. 


-As shown in the interim report of the Gas-Producer 
Panel, however,’ good gas coals are becoming scarcer, 
and qualities considered inferior at the present time 
will have to be used. . This coal problem is a difficult 
one ; some fuels contain 65 per cent. of fines, their 
volatile constituents are on the low side, and they 
contain ash of low fusion point in considerable quantity. 
The main difficulty appears to be the excessive per- 
centage of fines, a good proportion of which, on being 
charged into the producer, is immediately precipitated 
into the dust catchers and mains. It is evident that 
to use such fuels more efficiently than at present the 
velocity of the gas from the producer will have to be 
lower, and this will mean, either a greater number of 
units with a lower throughput, or larger units with 
increased gasification area working at lower blower 
pressures. There is the possibility of briquetting. 
My own experience with ordinary briquettes bonded 
with tar is that they disintegrate with heat, and con- 
siderable fines are carried over after the tar has burned 
off. A better-made briquette, produced at very high 
pressure, may possibly give more satisfactory results. 

The question of insulation is bound up with that of 
fuel economy. In this country we are operating 
furnaces which are efficiently insulated from the up- 
| takes to the waste-heat boiler. In my own experience, 

I have found that insulation on port-end bulkheads 
always leads to a higher refractory consumption in 
that section. I do not know of any steel furnaces in 
| this country working with insulated roofs, but we know 

from the literature on the subject that a considerable 
number exists in the United States, and that the 
| results are said to be good. Maybe they have better 
refractories, but I do not think so; rather, T would 
suggest that the successful insulation of a roof may be 
accomplished if the gas direction and control is such 
that its impingement on the roof is made impossible. 
and that the gas has a high thermal value detived 
from carbon. I[ can imagine that natural gas, fuel oil, 
or tar, applied at a very high velocity would give good 
results with insulated roofs. 

From the papers submitted it would appear that 
approximately 65-0 per cent. of the furnaces are of the 
straight producer type, 24 per cent. work on producer 
plus coke-oven gas, 3-5 per cent. on straight coke gas 
with and without tar, and 7-5 per cent. on mixed gas. 
From these figures it would appear that there has been 
a very gradual increase in the number of furnaces in 
which coke-oven gas has been added to producer gas. 
This is a very natural development, it being extremely 
easy to apply without any alteration to the furnace and 
involving small capital outlay. Further data on 
furnaces working with producer gas and doke gas would 
be welcome, and the following questions might be 
answered. Why does a 10 per cent. addition of coke 
gas appear to be the limit, and would it be possible 'to 
increase this, to, say, 20 per cent. ? The calorific value 
will come out to about 220 B.Th.U. per cubic foot, and 
the hydrogen, a constituent possessing disadvantages, 

wou be around 20 per cent. ? Data as to optimum 
chequer temperatures under these conditions would be 
valuable. At first, it would appear rather disappoint- 
ing that more work has not been done with straight 
coke gas and mixed blast-furnace and coke-oven gas. 
Straight coke gas is used at only three plants, and 
mixed gas at only two. I do not think this need ~—¢ 
concern, however; development will come, and 
ably along the following lines. Straight coke gas vin 
be used on the Hoesch system, without tar, where it is 
customary to make steel from high serap charges. In 
my opinion, the Hoesch coke-gas furnace is the quickest 
scrap melter yet designed, but apparently, one does 
not seem to be able to proceed without “ foaming ” 
slags if one melts material containing more than 0-30 
per cent. carbon. This implies that the amount of 
metallurgical work one can do is limited, and a high 
metallurgical load means large slag volumes which add 
to the difficulties when foaming commences. 

Mixed-gas, i.e., blast-furnace and coke-oven gas with- 
out any carburetting material, has its own problems and 
difficulties, but it works, irrespective of the metal- 
lurgical load. I believe I am correct in stating that 
the first effort to use mixed gas in Great Britain was 
at Skinningrove, in 1927, when blast-furnace and coke- 
oven gases were admitted to the producer main during 
the week, and at week-ends the furnaces ran on blast 
furnace and coke gas alone. The next effort, which 
was a vi real one, and highly successful, was by 
Mr. W. J. Brooke at Normanby Park, and I, personally, 
am very grateful for the detailed information published 
by Mr. Brooke at that time; it has been extremely 
helpful. Some work was also done at Acklam, but 
later abandoned. The next, and latest, effort con- 
stituted the Cardiff Works of Messrs. Guest Keen 
Baldwins Iron and Steel Company, Limited. This was 
designed expressly as a mixed-gas plant and is fully 
described in the Symposium. It has been my experi- 
ence, as it has been the common experience of all two- 
gas operators, that the twin nuisances are high hydrogen 
and high moisture. High hydrogen would appear to 
be inherent in modern Tigh. -temperature coke ovens ; 
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hydrogen, at Cardiff, is usually over 60 per cent. 1 was | Lobnitz and Company, Limited, Renfrew, the circulator 
interested to see three years ago on a German melting | being inspected before being fitted by the surveyors 
stage, along with other instruments, a hydrogen|of Lloyd’s Register of Shipping. The circulator, 
recorder on the coke-gas main. I asked why they | consisted of a solid-drawn steel drum, 2 ft. 84 in. long 
recorded hydrogen and was told that some time pre- | 9} in. external diameter, and 4 in. thick, with inlet and 
viously they had encountered serious trouble on the/| outlet pipes about 2 in. diameter. The drum was 
steel furnaces; heats took a great deal longer time, | placed across the back of the furnace, thus forming a 
and there was a lot of roof trouble. This, on investiga- | wet back bridge, while the outlet pipe ran to the front 
tion, was found to coincide with the use, at the ovens,| of the boiler above the furnace bars and the inlet 
of coal containing a higher moisture than was usual, | pipe to the front of the boiler below the bars. From 
which had apparently caused a water-gas reaction at | the front of the boiler the outlet pipe led into the boiler 
the ovens. High hydrogen in coke-oven gas, in mixed- | to about the water level and the inlet pipe led into the 
gas furnaces, is, from the steel man’s viewpoint, a| bottom of the boiler. Under these circumstances, the 
hindrance, and the B.Th.U’s, charged against each ton | outlet pipe was exposed to the greatest heat in the 
of steel, is higher in the case of high-hydrogen coke | furnace, and on the day of the accident it burst, 
gas. A gas of high calorific value, where the high | allowing the water and steam to escape into the furnace. 
B.Th.U. figure is obtained from excessive hydrogen | The engineers in charge acted with promptitude and 
is much worse for the steel maker than a gas having no one suffered injury at the time, although a trimmer 
a lower B.Th.U. value, but less hydrogen. | afterwards scalded his foot by treading in hot water. 

The next, and most important, point is moisture.| Examination of the burst tube showed that scale 
This, as shown by several investigators, will be the | varying in thickness from j, in. to j in. had formed 
deciding factor in the suecess or otherwise of mixed-gas | in it and that it had not only burst but had bulged 
operation. Mr. J. B. R. Brooke states that, at Nor-| in several places; and the conclusion was that the 
manby Park, the temperature of the gases at the | accident had been due to overheating. In his remarks 
valves is kept down to 18 deg. C. This is excellent,|on the accident, the Engineer Surveyor-in-Chief of 
but I would like Mr. Brooke to give a few more details.|the Board of Trade said that “the action of the 
I believe the cleaning, at Normanby Park, is by Theisen | circulator, in maintaining uniformity of temperature, 
washers followed by cooling towers. Is there, in| throughout a cylindrical marine type of boiler, had 
addition, any electro-static apparatus installed, and | everything to commend it, but it is evident that the 
how does he ensure that the water is sufficiently cold | method of installation was not entirely satisfactory,” 
to keep the gas down to 18 deg. C. in summer? I have/ and further that, “in the present case, although the 
considered the possibilities of refrigeration, either by | boiler was, for its type, worked under good conditions 
using water in a closed circuit cooled by a refrigerator 
plant or equipment along the lines of the Gayley | 
apparatus which used to be employed for obtaining 
dry blast. I think it has possibilities. 











scale formed in the pipe, indicating that the arrange- 
ment is not a suitable one for general use with cylin- 
drical boilers, and that it should be employed only 
In making comparisons between fuel consumptions,| when purity of feed water comparable with that 
« factor sometimes forgotten is the metallurgical load. | recognised as necessary for high-pressure water-tube 
Continental furnaces working on stahleisen and scrap | boilers is assured.” 
(and only about 25 per cent. stahleisen usually), must} Hzplosion of a Marine Boiler.—An example of 
inevitably show better fuel consumptions, and lower | abnormally rapid corrosion leading to a serious accident 
refractory costs, than British furnaces working basic | is given in Report No. 3303, which deals with the 
iron containing 1-7 per cent. phosphorus. | failure of a tube stopper aboard the 8.8. Newton Elm, 
The question of foaming is also bound up with fuel | on September 29, 1937, when the ship was discharging 
considerations. Foaming is caused, I think, by a| her cargo at Limhamn, Sweden. The ship was fitted 
combination of the composition, viscosity and tem- | with three ordinary return-tube marine boilers working 
perature of the slag, and the pressure, velocity and| at 180 lb. per square inch. There seems to have 
specific gravity of the gas. With a certain slag com-| been trouble due to leakage of the tubes at various 
position at a certain temperature a certain viscosity | times but this had apparently decreased. When the 
of slag may be expected. Now, if the transmission of | ship was at Wellington, New Zealand, in June, 1937, 
heat above the slag is reduced, increased viscosity is|a stay tube in the centre boiler began to leak and 
expected, and if the steel below is still boiling and | it was decided to plug it with an ordinary tube stopper. 
reacting with the slag, the resultant gases find increas- | The interior of the tube, however, was found so firmly 
ing difficulty in getting through the slag, which becomes | clogged with salt that attempts to clear it were aban- 
foamed and full of gas bubbles. Furthermore, the | doned and the tube was cut out. No spare tube being 
transfer of heat is retarded, because these foaming | available, the holes in the tube plates were closed 
slags act as insulators and the heat is transmitted to| with thick steel buttons or washers, held in place by a 
the refractories, which, if not properly controlled, | 1-.in. steel stopper bar. The washers were securely 
leads to disastrous results. | jointed and the vessel proceeded on her voyage to 








When a coke-oven gas is | 
high in hydrogen and lower than usual in hydrocarbons, | Makatea Island, South Pacific, for a cargo of phosphate 
the gas has increased buoyancy, so that increased | rock. She then sailed for Europe and arrived at 
velocity is necessary to keep it down on the bath.| Limhamn on September 19. Ten days later, the 
In the case of mixed-gas operation, high hydrogen in| ship being in port, the stopper bar failed with disastrous 
the coke gas, together with excess moisture in the blast- | results. One end of the bar was projected into the 
furnace gas, and excessive chequer temperature, gives | combustion chamber and the other end into the stoke- 
« gas which induces immediate foaming and attacks | hold. The smoke-box doors were. forced open and the 
the roof at once. It is interesting to wateh a furnace | rush of water and steam into the stokehold caused the 
which starts to foam, it becomes white and incandes-| death of three firemen. The cause of the accident 
cent. The melter must watch his roof closely, especi- | was not difficult to trace, for the stopper bar originally 
ally from the middle to the exhaust end, where the| 1 in. in diameter, was found to have been reduced by 
foaming starts; then the foaming travels to a point| corrosion in one place to about 4 in. From the first 
which is about one-quarter of the total bath length| the bar must have been highly stressed, while the 
from the incoming port. Unless conditions are very | water was corrosive owing to being contaminated with 
bad, the slag immediately under the port, where it is| sea water. The circumstances, therefore, were all in 
struck by the gas stream before it has lost its velocity favour of the rapid deterioration of the rod. The ordi- 
and pressure, does not foam. Foaming is always worst | nary tube stopper is, of course, only intended to be 
when the FeO in the slag is low. When a steel bath| used for temporarily closing a tube left in place. 
has plenty of carbon, the slag in the absence of added | “‘ It should at least,” the report says, “ have been 





oxide, proceeds towards the equilibrium point with, of | ensured, by the fitting of internal washers or by other 


as regards the quality of the feed water, appreciable | 
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commenting on the accident in the Lord Beaconsfield, 


the Engineer Surveyor-in-Chief: remarks “ The report 
deals with the third of three explosions from liver- 
boiling vessels which resulted in loss of life within 
a period of three months . . . As observed in previous 
reports, it follows, from the very nature of the process 
for which liver boilers are used, that the vapour outlets 
and relief valves attached to a boiler must always be 
liable to become choked. All parts of these boilers 
should therefore be constructed for a working pressure 
not less than that of the steam supply to which the 
boiler is connected, and where, as is usual, the pressure 
of the steam supply is regulated by a reducing valve, 
there should be fitted between the reducing valve 
and the boiler a pressure gauge and an efficient relief 
valve set to a pressure not exceeding that for which the 
boiler is suitable,” while in his remarks on the accident 
in the Great Admiral, he says “‘ The conditions under 
which the boilers are worked are such that allowance 
should be made for rough usage, and it would be a 
substantial contribution to safety if only steel were 
used in the construction of the charging doors, frames 
and securing devices.” Three of the four vessels 
referred to in the reports had vapour pipes open to the 
atmosphere, and it is difficult to believe that it is 
impossible to construct these so that they should 
function properly at all times. 








PRODUCER GAS-DRIVEN VESSELS. 


By Davip Brown Liz. 


GREAT interest attaches to one of the results which 
have followed the efforts being made in Germany to 
reduce dependence upon imported liquid fuel; this 
is the introduction of the producer-gas driven ship, 
using producer-gas generators operated with coke, 
anthracite, or wood. This method is claimed to give 
more economical results than the Diesel-engine ship 
and to be otherwise equally satisfactory. The first 
ship to be operated on producer-gas was the Harpen I, 
a large twin-screw tug engaged in towing coal barges 
on the Rhine, which was put into service on July 12, 
1935. The results have been so satisfactory that 
already over 20 producer-gas driven ships are built 
or building in Germany. Incidentally, the history 
of the attempts made to propel ships by internal- 
combustion engines using gaseous fuel seems to be 
obscure, but it is stated that this method was in use in 
Germany by about 1910, although hitherto little progress 
has been made in competition with the Diesel ship. 

The present successful commercial development was 
originated by the Harpener Bergbau A.G. (Messrs. 
The Harpen Colliery Company, Limited), of Dortmund, 
who convey coal and coke on the Rhine, usually 
between Duisburg and Mannheim, by means of barges 
towed by tugs. During recent years almost all newly 
constructed tugs operating the extensive barge traffic 
on the Rhine have been of the Diesel-engine type, 
which in spite of the high price of oil, mostly imported, 
are more economical than the standard steam tug, 
operating with relatively low pressure, mostly below 
200 lb. per square inch, and often without superheating. 
For this reason no steam tug is stated to have been 
constructed since 1925 for the Rhine service. In the 
early part of 1933 the Harpen Company had to 
consider enlarging their fleet by the addition of a 
new tug, and they decided to make a complete investi- 
gation of the possibilities of using producer gas, in 
line with the national German policy of eliminating 
whenever possible the employment of imported petrol 
and Diesel oil. It is also not considered altogether 
satisfactory for a colliery company to use oil fuel for 
the transport of coal. 

As a result of the investigation, the figures given m 
Table I. page 609, were obtained regarding the average 
thermal efficiency, the fuel consumption per brake 
horse-power/hour, the price of the fuel per ton and 


course, increasing viscosity. It is necessary to handle | means, that whatever occurred no serious escape of | per available heat in the fuel (taking 18,000 B.Th.U. 
such slags very carefully. The steel maker with a high | the boiler contents through the tube holes could have | 48 @ unit), and the fuel cost per brake horse- power /hour 
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metallurgical load, who “ catches carbons coming down,”’ | resulted.” 


has his hands full when foaming sete in. 





BOILER EXPLOSION INQUIRIES. 


In accordance with the Boiler Explosion Acts, 1882 
and 1890, inquiries have been conducted by the Board 
of Trade officials into a number of explosions. Reports 
of the investigations have been published recently, 
and of some of these are given brief summaries below. 

Explosion of a Marine Boiler Circulator.—Report 
No. 3208, dated December 18, 1937, deals with the 
bursting of a steel pipe forming part of a circulator 
in @ return-tube marine boiler of the S.S. Kavak, 
when the ship was at sea on August 18, 1937. There 
are three boilers in the ship, two having three furnaces 
and one having two furnaces. In June, 1937, a circu- 
lator, made by Messrs. A. and W. Daiglish, was fitted 
to the starboard furnace of the last of these by Messrs. 





| 


| Brontes. 
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for steam, Diesel, and producer-gas propulsion. The 
Explosions from Liver-Boiling Vessels —We recently | figures have been translated from German into English 
called attention to two accidents with liver-boiling | equivalents on the basis that 1 standard mark per 
vessels in the steam trawlers Kingston Cornelian and metric ton (2,205 Ib.) is equal to Is. per long ton 
Two further reports by the Board of Trade, | (2.240 lb.),which is near enough for comparison, and that 
Nos. 3301 and 3304, deal with two more accidents |! kilo-calorie per kilogramme is equal to 1-8 B.Th.U. 
to similar installations in the steam trawlers Lord| per Ib. The calculations are based on ordinary coal 
Beaconsfield and Great Admiral. In the former of | for steam boilers at 14-5 marks per metric ton ; good- 
these two vessels the cast-iron charging door fractured, | grade Diesel oil as used in land practice at 168 marks 
while in the latter the boiler lid was forced out of its| per metric ton; ordinary fuel oil, which can be used 
frame by pressure which had accumulated in the | im Diesel engines, at 73 marks per metric ton; coke for 
boiler. As liver boiling is intended to be carried out | the producer-gas generators at 25-25 marks and 
at atmospheric pressure, it would seem desirable | 19 marks per metric ton, depending on the screen 
that makers of the plants should fit improved relief analysis ; and anthracite for the generators at 19-75 
arrangements, for there seems to be no need for these | marks and 17-75 marks per metric ton, also according 
accidents to occur. The boilers themselves are suffi-| to the screen analysis. In the case of steam, three 
ciently strong for the purpose, but their working is | typical conditions are given: ordinary pressure, 
entrusted, in some cases, to deckhands, and as, the | 170 lb. per square inch saturated ; ordinary pressure 
boilers are supplied with steam from the main boilers,| with superheating, 170 Ib. per square inch on 
there is considerable danger through ignorance. In! 572 deg. F.; and high pressure and temperature 
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Harpen |, as with the steam and Diesel tug-boats of | remaining traces of tar by centrifugal action, 
the Harpen Company, is to tow three barges, each | and discharged to the gas engines, the cirouit 
carrying about 1,166 tons of coal (a total of 3,500 tons), | including a gas governor and vertical burner 
at @ maximum speed of about 2-7 knots against the | and pipes to burn any surplus gas from the 
stream, the actual journey from Duisburg to Mannheim, | generator when the engines are stopped or 
a distance of 54 miles, being accomplished within | idling. . | 
eighteen hours. In Table LI the results are given of two ‘ 
The gas engines are of the standard Deutz GYM | typical tests, of five and six hours, re- 
vertical type, which in essentials are the same as the | spectively, carried out on the Harpen I when 
firm's VM Diesel engines. Thus the latter can be|ona normal voyage on the Rhine, hauling 
easily changed over to run on gas, while most of |the three barges containing 3,500 tons of ix 
the GYM gas engines will operate as Diesels. These | coal, and, as before, converted into English 
vertical gas engines are made in two to eight-cylinder | figures. The complete thermal balance-s 
units, with outputs from 30 h.p. to 1,120 h.p., operating | for these two tests is given in Table III, and 
on the single-acting, four-stroke, cycle, which is claimed | for simplicity of explanation, the heat units 
to result in excellent admission, absence of gas loss, | are left in the original kilo-calories per kg. 
«nd efficient combustion control. The frame and the | (1 kilo-calorie per kg. 1-8 B.Th.U. per Ib.), especially ; 428-450 r.p.m., and drives the screw at 170 r.p.m 
cylinder block of the engines are constructed in the} as the percentages are included. h gearing, while, in addition, the usual reversing 
form of an integral casting extending from the centre| This performance represents a coal or coke (solid fuel) | gear running in oil is provided. For the best results 
line of the crankshaft. The operating gear is arranged | consumption of about 50 per cent. of the average|on producer-gas-driven ships the gas » a8 in 
to be easily accessible, interchangeable cylinder liners | steamship, and the thermal efficiency could be still| the above case, should run at a relatively high speed. 
ind detachable cylinder heads are fitted, and forced- | further increased (say, equal to 10 per cent. less fuel! driving large-diameter screws at a slow speed. In 
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Tas.e Il TABLE III. 
T ‘t " No, 2. 
Test No. 1 Test No. 2 Test No. 1. Test No we 
A ” a. a - l 
| Kilo-calories per Kz_| Per cent. Kilo-calorie per Kg.| Per cent. 

Duration of test, hours Five Six 
Fuel used in generators Coke breeze Coke - — . —__—— ——_—_-— eS —_ - 
Screen size of fuel, in 0-24-0-39 0-30-1-18 ‘ -45 “§ 

. . Sensible heat in coke 42,620 0-45 41,110 0-35 
Consumption of fuel, 1b. per hour 658 696 > 3 -55 ) . 
Heating value of fuel. B.Th.t Available heat in coke 9,483,100 99-55 11,720,100 99-65 _ 

per tb . 11,410 11,118 , ~ ‘ r 

Heating value of gas, B.Th.U. Total a 9,525,788 ae be a —S ane 

per cubic foot , 126 119 7 ‘imamate ae 

Revolutions of screw per minute 338-349 334 ee poe poh EE in ash 152,640 | 1-00 187,160 1-59 
eeeoet coves Wy om . Steam discharged tothe alr. 752,360 7-90 1,006,250 8-55 

4 344 4 Radiation and conduction 190,510 2-00 235,220 2-00 
" _ pa Other losses 24,120 0-25 407,300 | 3-47 
Total 699 649 | 7 a. | 7 15-61 
be —~ consumed per effective 1 tal J __ aS ae 7 1, 118ae8 = th aoomaaoed ion 
ree-power, Ib. o* 0-% 1-07 . , ; . 27 3-60 
Caleulated standard coke of 12,760 | se pm name gad —. ee 26,980 | ss 423,270 
Settee ee Ht ective | “Sensible heat ingas  ..  .. 915,020 =| oer | — 1,190090 | 9-86 
ae oe os + » steam .. 135,520 1-43 257,630 2-10 
Available heat in gas es 7,260,720 | 76-22 | 8,390,420 71-34 
és » coke dust 94,830 0-99 117,200 1-00 
teed lubrication is supplied throughout, giving an oil | Total r 8,406,090 88-25 9,925,280 | 84-39 
consumption of 0 -0055 lb. per brake horse-power/hour. | aoa aed Sa CES —$—$$$______|__——_ 
Starting, as in the case of the Diesel engines, is by | Heat lost in gas purification :-— 
. . y a ° 7.2 1-00 
compressed air supplied by a small independent com- | — cunt . ote a 1.276620 10-84 
pressor and air-storage cylinders, while the ignition | ; atin Se — F 
is of the high-tension type. The two engines can be Total . 1,029,820 10-62 nce nt 
seen in Fig. 2, this view showing the centre engine-room Heat in ona of engine ene oOo <BR 4.40 eee 
platform looking towards the gas plant. |” Sensible heat in gas i 40,810 0-43 } 50,260 | 0-43 
The Deutz producer-gas generator, illustrated in Haan am steam ae ca dukes 7.34 
Fig. 7, has @ fuel feed from an upper hopper to an| 4v#ilable heat in ous — te | 42 ee - A oe 
inner or lower fuel space beneath, and an air-cooled | Total . 7,376,270 77-44 8,532,460 72-55 
ash and clinker grate, both mechanically operated ——— - ———_— ——_—_——__ | i _ 
: 5 TT, e| Ac . 5S 3° 2,511,240 21-36 
together with a water-cooled cylindrical body of | Actus! Aas << oad S20. —— 
relatively low height. The fuel generally used is coke} Inthe exhaust .. ee % 2,461,920 25-85 2,925,400 24-87 
from the Ruhr of 0-3 in. to 1-2 ip. graded size, and| _In cooling water, radiation, and friction 2 660,500 27-93 3,095,7 | ; 26-32 
the necessary air along with she steam from the | Total 5,122,420 | 53-78 6,021,180 |} $119 
generator jacket, is passed through the grate to the | inate te eed : Sindee Pa Low - — a rm 
fuel bed by an electrically driven blower. The opera- Friction loss in bearings and gearing =... > 45,080 0-47 50,230 0-43 
tion is under pressure, and there is no danger of gas ee “ es that is, net 2,208,820 23-19 2,461,010 | 20-93 
entering the engine-room. In starting, an exhauster is . ; = 


used and the gas discharged by a separate pipe, at the 
end of which it is burnt, until the engines start up and 
provide the suction, the exhauster being then closed 
down. As shown in Fig. 6, the hot and dirty gas pass 
from the generator outlet to a purification and cooling 
plant, consisting of a spray scrubber and washer, usi 

» considerable amount of cold water, for removal o 
dust and the very small amount of tar present. The 
cooled and purified gas is then taken by an electrically- 
driven exhauster, which also separates water particles and | 





consumption) by using waste-heat boilers in conjunc- 
tion with the gas engines 

With regard to the other producer-gas ships built 
or building, all fitted with Hamboldt-Deutz vertical 
gas engines and generators, full information is not 
available. One of these ships is a single-screw ferry 
for Hamburg harbour, having a 250-h.p., single-acting, 
four-cylinder, vertical gas engine and a generator, 
using anthracite. The engine runs normally at 





the Harpen I, however, allowance was ena for 
the possibility of long journeys, as from Mannheim 
to Holland, al for this reason small-diameter twin 
screws were fitted, running at the — speed as the 
gas engines (375 r.p.m.), to allow o operation 
in shallow water, and under different harboer condi 
tions. A number of the latest ships are tug-boats 
for canal work, with the engine running at 480 r.p.m 
and the screw at 180 r.p.m. Launches and small barges 
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DUPLEX! CYCLE RECORDER ON TWIN TYRE PRESS. 
MESSRS. THE DRAYTON REGULATOR AND INSTRUMENT €O. LIMITED, WEST DRAYTON. 


Fig. 19. 
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anthracite coal. It will be understood 
the fuels most suitable for the generators 
are those free from tar, such as anthra- 
cite, coke and semi-coke, but by the 
use of a special type of generator, such 
as the Humboldt-Deutz design on the 
‘* double-fire ” principle to burn the tar, 
in an upper zone in the fuel bed, it is 
claimed that bituminous fuel, such as 
lignite briquettes, may be used. For 
larger ships with more head room, a 
number of improvements can be em- 
bodied. Thus the gas-cleaning and cool- 
ing plant may be fixed above the pro- 
ducer-gas generators, reducing the floor 
space per unit power output te an ex- 
tremely low figure. In addition, there 
can be provided an automatic-adjust- 
can be fitted, in one case an 80-brake horse-power | ment devic® operating the fuel feed according to 
producer-gas set having been installed, whilst in some|the actual height of the fuel in the generator, 
cases wood is used in the generator. The first producer-| which may include the use of a bucket elevator, 
gas driven canal barge, the Hannover, of Messrs. The | stopped and started automatically, for conveying the 
Westfilischen Transport A.G., is illustrated in Fig. 3.| coke to the hopper, that is, constituting what is 
Chis vessel was built in 1936 and is equipped with | described as a “ completely automatic power plant.” 
Humboldt-Deutz gas plant and engines utilising|The whole subject of producer-gas driven motor- 
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| ships is, obviously, of much interest as a possible means 

| of meeting conditions in Great Britain, especially for 
coasting vessels and short services, such as those across 
the Channel. There are ample supplies of high-grade 
anthracite available for the purpose, as well as 
metallurgical coke. 








‘TWIN TOGGLE-OPERATED TYRE- 
VULCANISING PRESS. 


(Concluded from page 546.) 


| Is our last article on the Macbeth twin toggle- 
| operated tyre-vulcanising press the hand control and 
| its interlocking system were dealt with. The automatic 
| control now has to be described. Two temperature 
| bulbs, situated, respectively, in the header for distri- 
| buting live steam to the chests and in the sump 
| collecting the condensate from them, are connected to 
| the automatic-control instrument, which is a duplex 
| eyele recorder made by Messrs. The Drayton Regulator 
jand Instrument Company, Limited, West Drayton. 
| Middlesex. This has a rotating circular chart with two 
| pens, pivoted at the same centre, for recording tem- 
peratures, two temperature controls actuated by the 
| pen mechanism, and a cam gear for determining the 
duration of the curing period. The chart and cam 
are, of course, driven by clockwork. 

| A diagram of the mechanism is given in Fig. 19 
| adjoining, but reference should first be made to 
Figs. 20 and 21, in which it will be noticed that at 
the bottom of the instrument there are four connec- 
| tions each provided with a pressure gauge and lesding 
| into a ler inside the instrument. The connection 
| marked “inlet” is the air supply to the three dia- 
| phragm valves referred to on page 546, ante, the other 
connections leading from the header to the valves. 
Each of the valves is in constant communication with 
the air inlet, but the pressure of the air on the 
diaphragms to oppose the opening or closing action, 
as the case may be, of the diaphragm springs, is not 
determined by throttling the supply, as might be 
inferred, but by allowing a portion of the air supply 
to escape, thus reducing, er diverting entirely, the 
supply to the diaphragm concerned. This escape is 
effected through the nozzles i, the nozzle openings being 
sealed by a disc valve attached to the bottom of the 
bellows 7. The opening or closing of the aperture in 
nozzle i is effected by the collapse or expansion of the 
several bellows, this movement being dependent on the 
degree of air pressure within them. Each bellows, it 
will be observed in Fig. 20, is connected by a capillary 
tube to the main inlet-air supply, so that the pressure 
inside is not affected by the opening or closing of the 
nozzles i. But, it will be further noticed that each 
bellows has a second capillary tube connected to 
nozzles k, the opening and closing of which is controlled 
by flap valves T's actuated by the pe and cam mechan- 
isms. The movement of each of the three diaphragm 
valves is thus dependent on the escape effect from two 
| nozzles; the first nozzle unit, that is, the one connected 
| with the bellows, being of the nature of a relay as the 
motions of the pen mechanisms are derived from the 
small force available from the temperature elements 
of the instruments. The relation between inlet air flow 
and escape is governed by the horizontal screw-down 
néedle valve seen immediately below the nozzle i in 
Fig. 21. 

These elements are of the ether-bulb type with 
capillary tubes which terminate, as seen at the top of 
Figs. 20 and 21, in the closed helical coils indicated at m 
for the inlet steam to the chests and at n for the con- 
densate in the sump. A much more accurate degree 
of control in curing is obtained by this method of 
utilising two temperature indications than would 
be the case if only the inlet steam were controlled. 
As a matter of fact, in the installation at the works of 
Messrs. John Bull Rubber Company, the instrument 
responds to a difference of temperature between inlet 
and exhaust of as little as 1 deg. F. Both the coils 
m and x oscillate arms as they wind or unwind under 
decreasing or increasing temperature, respectively. 
At this point reference should be made to the diagram 
of Fig. 19, noting, however, that the pen axes are 
coincident ‘and not separated as shown and that the 
lever system at the top right hand is shown in isometric 
projection, both conventions being adopted for reasons 
of simplicity. The method of transmitting the move- 
ment of the oscillating arms at the coils to the pens 
will be quite clear, but it must be noted that the pen 
axes carry a second set of levers which are coupled 
to levers pivoted on the axis yy. The ends of ire 
levers are coupled to levers which actuate the flap 
valves 1. It will be noted that these valves work, 
as it were, in opposition to one another. Thus, if the 
temperature reaches too high a point, the valves 
function so that the steam supply is reduced and the 
condensate flow checked, the result being that cooler 
conditions in the chests are more speedily reached. 
Conversely, a fall of temperature towards the minimum 
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is followed by increased opening of both the steam | 
and condensate diaphragm valves, so that a freer | 
flow takes place, though such flow in the case of the | 
1 deg. F. temperature difference already mentioned | 
may amount to no more than a puff of fresh steam. | 

The pens, of course, record the changes on the chart | 
as they take place and, as will be gathered from the | 
nature of the instrument, the pen tracks are not con- 
tinuous in the sense of being more or less circumferen- | 
tial curves. The action of the relays being a building- 
up of pressure in the bellows, the curves traced are | 
of the “ radial” intermittent type, the crests of the | 
narrow loops thus formed giving, however, a reading 
approximating to a continuous curve. It should be 
mentioned here that means are provided for adjusting 
the steam and condensate flap valves independently, | 
30 that the range between which the diaphragm valves 
operate can be adjusted to a nicety. The adjusting | 
gear is seen to the left of Fig. 20, and consists of a 
worm and quadrant by which the position of the arms | 
carrying the nozzles k can be set as required. Referring 
again to Fig. 19, the action of the cam arm may now 
be considered. The levers actuating the steam end | 
condensate flap valves are pivoted on the axis yy 
in a frame which is itself pivoted on the axis zz. | 
This frame is oscillated by the cam arm and carries | 
at its axis a lever linked to the flap valve marked | 

blow-off.” This flap valve actuates the diaphragm | 
valve regulating the admission of air under the piston g 
of the control gear shown in Figs. 13 to 18, page 546, 
ante, A further link actuates a mercury switch which | 
controls the current to an electrically-operated audible 
alarm. As long as the rider of the cam arm is on the | 
curing portion of the cam, the frame does not move | 
and, in consequence, neither the blow-off flap valve | 
not the mercury switch is affected, while the axis y y 
is also stationary; but when the prescribed curing 
period has elapsed, a change in the contour of the cam 
causes the tilting of the frame round the axiszz. This 
tilting, by altering the position of the axis y y, affects 
the condensate and steam flap valves, causing the 
steam flow to the chests to be shut off and the conden- 
sate fully opened. At the same time, the blow-off flap 
valve causes the changes in the admission of air under 
the piston g, previously referred to, to be effected and 
the alarm to sound. The instrument then ceases to 
function for that particular cycle and the cam is re-set 
#0 that the next pair of raw tyres can be dealt with. 

In dealing with this part of the plant it must be | 
understood that the instrument is described as it | 
happens to be fitted to the particular installation, | 


| 





that is, the one at the works of Messrs. John Bull | 


Rubber Company, which has formed the basis of this 
acoount. The press may be operated in other ways 


according to the views of those to whom it may be | 


supplied ; thus, it is not necessary to have automatic 
regulation, although it is advisable to do so, and other 
types of control instrument may be fitted. The press 
in the matter of control is complete in itself. The 
controls, as shown in Figs. 10 to 18, pages 545 and 546, 
ante, are always incorporated, so that the press only 
needs to be connected to the different power sources, 
viz., steam, air and hydraulic pressure and to exhaust, 
the control of these four connections being provided for, 
the matter of their regulation being one concerning the 
user. This control is, in itself, a valuable asset of the 
machine, as ineffective connections in a press not so pro- 
vided may greatly reduce its efficiency ; thus, incorrect 
draining of the condensate may result in waterlogging. 
From ‘the foregoing it will be clear that the Macbeth 
twin tyre press may be claimed to be sufficiently 
interlocked and protected as to be safeguarded against 
incorrect installation or operation. 
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STEELWORKS REFRACTORIES.* 
By Dr. J. H. Caxsrers 

Severat hours would be required to refer to all the 
points dealing with refractories that have been raised 
by the various contributors to the Symposium. Ladles, 
runner bricks, acid hearths, &c., would all repay atten- 
tion, but by far the greatest interest has been shown in 
basic refractories. Since the chrome-magnesite brick 
is probably the most important development in the 
field of steelworks refractories in recent years and 
happens to be the one in which we are particularly 
interested, I propose to devote most of this introduc- 
tion to it. fn many steelworks there is a constant 
demand for greater production per furnace. The aim 
is not only to increase ingot tonnage, but to reduce 
overhead costs. The most serious obstacle to any 
large increase in the rate of production is that the 
refractories are already working at their maximum safe 
temperature and that any rise in temperature would 
result in a large increase in refractories costs and in shut- 
down time. 





* introductory Survey of papers presented for the 
Symposiurn on Steelmaking (Acid and Basie Open -Hearth 
Practice), held at the annual meeting of the Iron and 
Steel Institute, on May 4 and 5, 1938. Abridged. 





Silica.—The life of silica ports in a hard-worked 
stationary furnace of, say, 70-tons capacity, is only a 
matter of weeks. In order that the ports may have 
approximately the optimum dimensions for as long 
a period as possible they are made longer and operated 
beyond the point at which their dimensions best suit 
the furnace. Roofs on such furnaces often last only 


13 weeks and are easily melted if there happens to be 


any local over-heating, such as may easily occur on 
account of deflection of the flame by scrap. The gas 
and air ends sometimes only last three weeks, being 
exposed to severe abrasion and corrosion by dust-laden 
gases, in addition to being at a very high temperature. 

Basic Refractories.—Within limits, the output of a 
furnace can be increased by improvements in design, 
but, as Messrs. J. G. Fairgreave and J. Gibson, and 
Messrs. R. J. Sarjant and E. J. Barnes have pointed 
out, the greatest hope lies ‘‘ in the supply of new basic 
refractories." During the last few years great strides 
have been made in this direction. Research workers 
all over the world have been concentrating on the 
production of basic bricks possessing the virtues of 
silica without its limitations. A study of the papers 


presented to this Symposium shows that at least half 
a dozen steel firms in this country have constructed 
complete furnaces from basic brick during the last 


few years. Since the atmosphere in a basic open- 
hearth furnace contains a great deal of iron oxide and 
about one-quarter as much lime, magnesia, which is 
strongly basic in character, would appear to offer 
the most promise. In spite of numerous attempts, 
however, the problem of providing a magnesite roof 
for an open-hearth furnace, which will last long enough 
to be economical, remains unsolved. Dr. T. Swinden 
and I have referred, in our contribution to the Sym- 
posium, to the fact that the failure of magnesite bricks 
is frequently associated with crystal growth, but we 
realise that other more important factors, ¢.g., changes 
in the modulus of elasticity, may have been responsible 
for the spalling observed. 

Most of the recent progress in basic refractories (ex- 
cluding the excellent work done on stable dolomite 
bricks) has resulted from certain observations. In the 
first place, the thermal shock-resistance of a brick 
made from a (75-25) mixture of chrome and magnesite 
tends to be much higher than that of either a chrome 
or a magnesite brick of the same grading. Secondly, 
the thermal shock-resistance of chrome-magnesite 
bricks may be greatly increased by control of the grad- 
ing, and, thirdly, the formation of a forsterite bond 
in a chrome-magnesite brick, due to reaction of the 
serpentine in the chrome ore with the magnesia, 
results in a high value for refractoriness-under-load. 
| If bricks of such high thermal shock-resistance are 
available, why should “ spalling” occur with such 
| bricks when they are used in open-hearth furnaces ? 
|The answer would appear to be that this so-called 
“ spalling ” is not due to thermal shock, but to solid 
solution of iron oxide in the isomorphous chromite and 
the great expansion and stress in the furnace lining 
resulting therefrom. 

The expansion which occurs in the lining of a station- 
ary furnace, melting cold charges, takes place very 
rapidly, and the 44-in. side of a standard brick may 
swell to 5 in, in the course of a week. Since the furnace 
structure does not permit of such growth, the surface 
of the brick bursts away from the back. The pheno- 
menon can easily be simulated in the laboratory and a 
test has been devised with a view to finding which 
bricks show this effect least. A test-piece, measuring 
3 in. by 2 in. by 2 in., is sawn from the brick, a 100-gm. 
“* pill” of mill scale placed on it and the whole heated 
to 1,600 deg. C. for one hour. The dimensions of the 
test-piece before and after heating are taken and the 
sum of the expansions in three directions at right angles 
determined. This figure, which is referred to as the 
“per cent. bursting expansion,’ may amount to as 
much as 70 per cent. or to as little as 7 per cent., accord- 
ing to the type of the chrome-magnesite brick It is 
possible that with certain bricks a small expansion 
may ocour on cooling, but this effect is certainly of a 
small order compared with the expansion which occurs 
when the iron oxide melts. 

Chemical analyses on portions of brickwork taken 
from furnaces, indicate that bursting takes place 
after a pick-up of about 30 per cent. of iron oxide has 
occur: Pill tests suggest that, provided the bricks 
would stay in position, about 70 per cent. of iron oxide 
could be absorbed before serious melting occurred. 
These observations should suffice to show the immense 
—— of this relatively new refractory, provided 

ursting can be overcome or considerably reduced. 
Preliminary experiments, in which the effect of various 
additions and/or a variation in the chrome-magnesite 
ratio have been studied, suggest that the problem is 
soluble and that refractories capable of standing much 
higher temperatures than silica and of lasting long 
enough to justify their high price will soon be available 
for general use in open-hearth furnaces. With hot- 
metal furnaces, where the concentration of iron oxide 





‘is lower and shut-downs less frequent, such bricks may 





already be an economical proposition, even in the roof. 
With stationary furnaces further improvements in 
brick quality may be necessary before the “‘ all basic 
furnace ’’ becomes a practical proposition, but, mean- 
while, the use of such bricks in front and back walls, 
port facings, gas and air ends, and elsewhere, is proving 
economical at certain plants. The old chrome-magne- 
site bricks after recovery can be ground to make cement 
or used as paste in the construction of metal-case back 
walls. 

The open-hearth furnace of the future is unlikely to 
be constructed of one type of brick, and work at present 
in progress suggests that special basic bricks may be 
required for roofs and ports. For back and front 
linings a cheaper basic brick, having a relatively low 
refractoriness-under-load but good resistance to burst- 
ing, may give equally good service. 

Ladles.—It seems to be generally agreed that the 
amount of wear on a ladle lining depends greatly on 
the depth of slag present. There is considerable 
difference of opinion as to the best type of brick for 
ladles, and one contributor says that inclusions in the 
steel have been reduced to one-half by the use of a 
Scottish ladle brick. Slag resistance tests suggest that, 
from the chemical standpoint, such bricks would be 
superior, but there is no doubt that, in service, more 
siliceous bricks are giving equally good results. The 
reason for this would appear to be the relatively open 
texture of the more aluminous product. If dense, high- 
alumina bricks can be produced with a texture com- 
parable to that of the “ potty,” less refractory, bricks, 
e.g., by de-airing, there is little doubt that they will 
give better service. Whether the additional life will 
be sufficient to justify the higher price remains to be 
seen. 

Runner Bricks.—One contributor suggests that top- 
poured steel is cleaner than bottom-poured steel. If 
this statement is generally correct and if for other 
reasons steelmakers wish to continue the use of runner 
bricks, the question arises as to how the inclusions 
coming from such bricks can be reduced to a minimum. 
There is no doubt that the aluminous brick shows a 
greater resistance to FeO and MnO than the less 
aluminous brick, but other factors, such as texture, 
must not be fergotten. High-alumina content in 
certain cases means a high-alumina grog with a rela- 
tively siliceous bond. This might well lead to “ ston- 
ing,” i.e., the floating away of undissolved grog particles 
which may get trapped in the steel. A great deal of 
work is being done on inclusions and their relation to 
the refractories used, but many more facts are needed 
before a precise statement of the problem will be 
possible. 

Costs.—In considering refractories costs, which often 
amount to as much as 4s. per ton of steel produced, 
overall economy must not be forgotten. It is quite 
possible to economise on refractories (or on fuel) and 
yet make no saving. Similarly, the use of certain 
refractories may so greatly increase output and reduce 
overhead charges as to more than justify the extra 
refractories cost per ton of steel produced. Refractories 
costs vary greatly from plant to plant and even from 
one furnace to another. It would be very interesting 
to hear more of how they can be kept down to 12-01d. 
per ton as in one South Wales furnace. This would 
appear to be a very remarkable achievement even for 
a 200-ton furnace. 








CATALOGUES. 


Oil-Engined Locomotives.—Messrs. Ruston and Hornsby, 
Limited, Lincoln, have sent us a copy of a catalogue 
describing haulage locomotives made by them and fitted 
with their four-stroke, vertical oil engines, ranging from 
11 B.P. to 48 B.P. 


Fan Motors.—Messrs. Delco-Remy and Hyatt, Limited, 
111, Grosvenor-road, London, S.W.1, have issued a leaflet 
descriptive of their ~~ mounting for which the claim is 
made that it renders their type of electric fan incapable 
of being burnt out even with the motor stalled. 


Pi k.—We have received from Messrs. Babcock 
and Wilcox, Limited, Babcock House, Farringdon-street, 
London, E.C.4, and Renfrew, a ve comprehensive 
catalogue describing and illustrating the range of thoir 
manufactures relating particularly to pipework and cover- 
ing also a variety of other boiler-house equipment. 


Piston Rings.—Messrs. Wellworthy Piston Rings. 
Limited, Lymington, Hants, have published a new 
catalogue describing their Welflex compensating pistons, 
centrifugally cast liners and liner castings. Particulars 
are also given of Thermocrom, a material employed by 
them in the manufacture of piston rings for racing, air- 
craft and Diesel engines. 


Photo-Electric Cells, &c.—We have received from 
Messrs. The General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2, an interesting booklet 
describing their photo-electric cells and relays and their 
many useful applications in controlling industrial opera- 
tions. These include sound films, television, detection 
of breakages, race timing, smoke detection and burglar 
alarms, &c. Another booklet issued by the same a 
describes their industrial lighting equipment. 








JUNE 3, 
THE EMPIRE EXHIBITION 
AT GLASGOW. 


(Continued from page 574.) 


Messrs, BaBoock AnD W1.cox, LimiteD, Babcock 
House, Farringdon-street, E.C.4, occupy two stands, 
one in the Palace of Engineering and the other in 
the Coal in Home and Industry Pavilion, the 
exhibits including typical examples of the products | 
not only of the firm themselves, but of their various | 
associated companies. The exhibits on the larger 
stand in the Palace of Engineering have all been 
previously described in our columns, and include 
a Babcock and Wilcox Style 28 stoker, examples of 
fusion-welded construction, a full-size corner section 
of a hopper bottom furnace of Bailey construction, 
and examples of large piping and valves. The 
most interesting exhibit on the second stand is 
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12. FuRNaAcE ror Testinc AsH ; Mgssrs. 
Bascock AND WiLcox, Limrrep. 


Fig. 


designed to illustrate the work of the firm’s Research 
Department, and in dealing with this exhibit, it 
will be most convenient to relate the exhibits to the 
actual research laboratories at Renfrew. These 
laboratories consist of two main sections, dealing 
respectively with the chemical and mechanical 
sides of the Research Department’s work. The 
chemical side is sub-divided into various sections, 
such as one allocated to the analysis of steels, with 
which is associated a metallographic department, 
another devoted to water analysis, a third to fuel 
analysis, and so on. The mechanical side deals 
more particularly with the testing of materials, and | 





the laboratory is very completely equipped for this | 
purpose, the plant including apparatus for the | 
fatigue testing of pressure vessels ranging from 
welded drums to small pressure p:rts. In addi- 
tion, the department controls the high-pressure | 
steam testing laboratory, where a wide variety of | 
researches on boiler problems are carried out. 

Of the researches illustrated on the stand at the | 
Exhibition, reference may first be made to that on | 
the determination of the fusion temperature of fuel 
ashes. The behaviour of the ash of a fuel when 
ubject to high temperature is very important in 
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boiler furnace design and _ operation. 


Typical | 


equipment, apart from the optical pyrometer which 


samples of furnace slag are shown, and one of these | is of the standard Foster type, has been carried out 


The softening temperature of coal ash can be 
roughly assessed by the colour of the ash as pre- 
pared in the laboratory. In general, dark-coloured 
ashes have low fusion temperatures, while white 
ashes have high fusion temperatures. This varia- 
tion is largely accounted for by the variation in the 
iron oxide content of the ash. Absence of colour in 
the ash, however, does not always go with a high 
fusion temperature. Actual determination of the 
behaviour of the ash towards high temperatures is 
therefore made. The equipment used by the 
Research Department is illustrated in Fig. 12, be- 
low. It consists of a small gas-fired furnace, which 
contains a graphite crucible. An alundum sight 
tube passes through the wall of the furnace and a 








Fic. 13. Dryrye CupBoarp FoR CoAL SAMPLES ; 
Mgssrs. Bascock anp Witcox, LIMITE. 


hole in the side of the graphite crucible. The sight 
tube is equipped with a window at the far end and 
enables the interior of the crucible to be seen. On 
account of the heat and noise when the furnace is in 
operation it is covered by a counter-balanced hood 
which can be drawn down over the furnace. Pro- 
vision is made to pre-heat the air to the burner, which 
increases economy of operation. Ash fusion deter- 
mination is carried out by grinding a sample of ash 
to an impalpable powder. The powder is then made 
into a stiff paste by the addition of a little dextrine 
and the paste is then moulded into a tall pyramid. 
This cone is dried in an air oven and is then placed 
inside the graphite crucible in the gas-fired furnace. 
The temperature of the furnace is then raised and the 
cone is observed through the sight tube by means of 
the Foster disappearing filament optical pyrometer 
shown in the figure. The filament of the pyro- 
meter is sighted on the tip of the ash cone. The 
temperature at which the tip of the cone shows 


| first signs of softening is observed, and the tem- 


perature is then raised until the cone has squatted 
down into a blob. Finally, the temperature at 
which the ash becomes completely fluid is observed. 
The rate of heating and the composition of the 
furnace atmosphere is controlled in accordance 
with the British Standards Specification. The maxi- 
mum temperature so far attained in this furnace 
has been 1,600 deg. C., which is quite high enough 
for all practical purposes. While the actual con- 
ditions of the determination are controlled by British 
Standards Specification, the actual design of the 








| samples shows the slag eating into refractory brick. | by the Research Department. 


A second research illustrated is the determination 
of the moisture in coal. Owing to the very stringent 
efficiency guarantees under which large boiler plants 
are supplied to-day, the fuel section of the Research 
Department must attain the very greatest accuracy 
in the determination of the calorific value of the fuel 
used on efficiency tests. The accurate determina- 
tion of moisture in a coal influences the calorific 
value, and is a very difficult problem owing to the 
fact that practically all coals absorb oxygen from 
the atmosphere when heated. With some coals, 
notably coals of high volatile content, the deter- 
mination of moisture by the usual method of deter- 
mining the loss of weight when the coal is heated 
in an air oven to a temperature of 105 deg. C. to 





{o-Tap MECHANICAL SIEVE FOR 
PULVERISED FWEL. 


Fia. 14. 


110 deg. C., is liable to be very far from the truth. 
For drying the samples as received from a boiler 
test, the department use a special form of drying 
cupboard, illustrated in Fig. 13, annexed. This 
consists of a series of trays upon which the coal may 
be spread. A fan is provided at the bottom of the 
cupboard which will circulate warm air over the 
coal. For the most accurate work no heat is used 
on account of the danger of oxidation, but for work 
where the highest accuracy is not required the air is 
warmed by carbon filament lamps... In this, appa- 
ratus, a sample of coal may be dried sufficiently for 
reduction in size, in about four hours. For the 
determination of moisture in a finely powdered 
coal as used for analysis the method of Dean and 
Stark, normally used for oils, is utilised. This 
method consists of placing a sample of powdered 
coal in a flask with a quantity of toluene. The liquid 
is then distilled in a special apparatus whereby the 
vapours are condensed in a water-cooled condenser. 
The condensed vapours run back into a graduated 
receiver. The water being carried in the toluene 
collects at the bottom of the graduated receiver 
and the excess toluene runs back into the dis- 
tillation flask. The method has the advantage that 
oxygen is excluded from the coal and oxidation is 
avoided. The moisture contents determined by 
the Dean and Stark method are materially higher 
than those determined by the air oven method. In 
the standard Dean and Stark apparatus the vapours 
are introduced at the bottom of the water-cooled 
condenser. This has the disadvantage that, as 
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toluene has a higher boiling point than the water, | 
there is a tendency for a ring of water to collect in 
the condenser above the point at which the toluene 
is condensing. This ring of water must be washed 
down into the graduat«d receiver before an accurate | 
result may be obtained. In the exhibit there is | 
shown a Dean and Stark apparatus modified by the 
research department. In this apparatus the vapours 
are led in at the top of the condenser. In this | 
apparatus, therefore, the toluene condenses above 
the water and is continually washing the water | 
down into the lower receiver. This modification 
materially hastens the determination. 

A very important characteristic of pulverised | 
fuel is the fineness. The determination of fineness | 
is carried out by sieving on a series of British 
Standards Test sieves. A 150 British Standards | 
Test sieve, manufactured by Messrs. Greening, is | 
shown in the exhibit. Test sieves as fine as 300 mesh | 
are used. The sieving test is very greatly influenced | 
by the method by which it is carried out so that it | 
is advisable to carry it out mechanically. The Ro- | 
Tap mechanical sieve shaker used by the Research 
Department is illustrated in Fig. 14, page 613. This 
consists of a cage in which the sieves are gripped. | 
The cage is automatically oscillated horizontally | 
and at the same time it is struck by a hammer at the 
top. A pulverised fuel sample of 50 grams may be | 
completely sieved in approximately 20 minutes. 
In the exhibit is shown a series of samples demon- 
strating the &ppearance of the various grades 
obtained in the sieve analysis of a sample of pulver- | 
ised fuel. The amounts shown are roughly pro- 
portional to the percentages of the various grades 
present in the pulverised fuel samples. 

Messrs. G. and J. Weir, Limited, Cathgart. 
Glasgow, 8.4, occupy two stands in the Palace of | 
Engineering, and the larger of these, located in the | 
centre where the two main avenues intersect, is one | 
of the most impressive in the building. The firm | 
are showing a wide range of auxiliary plant for use | 
on board ship, including pumps of various kinds, | 
evaporating and distilling plant, boiler feed regu- | 
lators, economisers, and so on. The complete | 
evaporating and distilling plant shown in Fig. 15, 
annexed, is being shown by special permission of 
the Admiralty, and is for a modern warship. It 
comprises two vertical evaporators, distilling con- 
denser, air ejector and combined circulating, fresh 
water and brine pump, and can be operated single 
or double effect, as required. Working single 
effect, one evaporator may be opened up for cleaning 
while the other is under steam. While complete 
figures of performance, steam pressures, &., may 
not be given, the output may be stated as approxi- 
mately 100 tons fresh water per 24 hours for each 
evaporator, working single effect, or approximately 
130 tons fresh water from the pair of evaporators 
working double effect. In the first case, the coils 
are supplied with steam at 25 lb. per square inch, 
while in double effect, the vapour from the first 
evaporator is led to the coils of the second, and the 
coil drain of the latter to the distilling condenser. 
The shells of the evaporators have the bases or 
water spaces of Admiralty gunmetal, and the vapour 
space is of sheet brass, these being tinned internally. 
The heating coils are of solid-drawn copper tube, 
the ends being securely expanded into stainless- 
steel coupling tail pieces. Each tube is arranged 
so that it can be withdrawn separately, and the 
tubes can be steam tested after replacing in the 
steam headers with the large door for withdrawing 
the coils removed. The level of the water in the 
evaporators is regulated by means of automatic 
feed controllers, float-operated, and provided with 
handwheel adjustment for raising or lowering the 
water level. The distilling condenser is of the 
horizontal design, and is capable of condensing the 
whole of the output of the evaporators working 
either single or double effect. It is of rolled naval 
brass with gunmetal end flanges tinned internally ; 
brass baffle and diaphragm plates are fitted, the 
tubes being of solid-drawn Admiralty brass, tinned | 
internally and externally, and secured in the tube- | 
plates by screwed ferrules. The distilling con- | 
denser is evacuated by means of a single-stage 
steam-jet air ejector fitted with a sea-water circulated 
after-cooler. The circulating water is taken from 
the discharge of the distiller circulating pump, and | 
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MARINE EVAPORATING AND DISTILLING 


PLant; Messrs. G. ann J. Were, Lowirep. 








Fig. 16. 
forms the feed of the evaporators. The feed heater 
and coil drain cooler are fitted on the evaporator 
feed-pipe line. This serves to heat the feed water, 
and to extract the heat from the drains from the 
evaporator coils of both evaporators when working 
single-effect, or of the first evaporator when working 
double-effect. 

A combined circulating, fresh water and brine 
pump of the “ Upright ” type is fitted. This pump 
is of the vertical-spindle type, driven by direct- 
coupled steam turbine, and really comprises three 
pumps mounted on the same shaft. The fresh- 
water pump is arranged in an upper separate casing, 
while in a lower casing are arranged the impellers of 
the sea-water circulating and _brine-extraction 





Hicu-Pressure Turso-Feep Pump ; 








Messrs G. anp J. Wetr, Lomirep. 


pumps, the latter being situated at the lowest point 
in the casing. The casings are of gunmetal, and are 
fitted with renewable impeller clearance rings. The 
casings are split on the vertical axis, and the pump 
branches are carried on the rear casing so that 
rotating parts may be examined or removed without 
the necessity for breaking any pipe joints. The 
impellers of all units are of phosphor-bronze, and the 
common spindle is of hard rolled phosphor-bronze. 
The pump is very rigidly constructed and further 
stiffened by two heavy steel columns connecting 
the pump base with the turbine framing. The 
turbine is of the Weir impulse type with one pressure 
and three velocity stages ; the turbine blading and 
shrouding are of stainless steel. As the distilled 
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Fig. 19.SECTION BB 


AT THE EMPIRE EXHIBITION, GLASGOW. 


















































Fig. 17. SECTION AA 
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water is handled by the upper separate pump, it has 
no contact with sea-water. The two lower pumps 
are so arranged that any tendency towards leakage of 
brine through the pump bushes is towards the brine 
pump, and as the latter is at the lowest level, the 
static head above the brine pump impeller is a 
maximum. In addition, brine ejectors are fitted 
in the diluting sea-water connections to assist the 
operation of the brine pump in extracting brine at 
high temperature. A Kent water meter is fitted 
to measure the amount of fresh water discharged 
to the tanks, and a Crockatt recording salinometer 
records the purity of the water on a paper roll. 
This instrument operates by measuring the elec- 
trical conductivity of the water, the degree of 
conductivity of course depending on the amount 
of salts present. If the salt content rises above a 
certain limit, a red light glows and remains on till 
& proper figure is regained. Feed to the evaporators 
is from the distiller circulating-pump discharge 
through a spring-loaded valve. The automatic 
regulators control the level of water in the evapora- 
tor shells. When working single-effect, steam is 
supplied to the heater coils and the drains lead to 
the drain cooler. The evaporator vapour is dis- 
charged to the distiller, where it is condensed, and 
the fresh water withdrawn by the pump and dis- 
charged through the meter to the tanks. When 
working compound-effect, as already mentioned, 
the vapour from the first evaporator forms the 
heating steam for the second evaporator, and the 
coil drains from this unit, being distilled water, are 
led to the distiller. 

One of the main turbo-feed pumps for the Cunarder 
552 is exhibited by permission of John Brown 
and Company, Limited. This pump, which is 
illustrated in Fig. 16, page 614, is of the two-stage 
type, and is mounted with the turbine on a com- 





The pump body is formed of 


bination bedplate. 
cast-steel ring sections, and is supported from the 
centre line on suitable brackets in order to minimise 
| the effects on alignment of expansion due to the 
| high temperature of the feed. The pumpend covers 
are of cast steel, the whole being heavily bolted 





together by through tie bolts. The shaft is lined 
with hard Monel-metal sleeves where it passes 
through the pump glands. The impellers and 
diffusers are of Monel-metal; the bearings are of 
the self-oiling ring type, water cooled; and the 
centre bearing is provided with thrust collars to 
take up the axial movement of the shaft on starting 
and stopping. Under running conditions, the 
thrust is completely balanced by the hydraulic 
balancing device arranged within the pump. The 
turbine is of the impulse type with one pressure and 
three velocity stages, and is provided with the usual 
Weir-type automatic pressure governor which 
enables the discharge pressure to be maintained at 
all loads. A centrifugal emergency governor is also 
fitted, operating on the steam throttle valve. The 
pump discharge is fitted with an angle-pattern dash 
pot cushioned non-return valve, embodying an 
automatic by-pass to prevent overheating at light 
loads. 

One of the most effective displays at the Exhibi- 
tion is that made by Messrs. Glenfield and Kennedy, 
Limited, of Kilmarnock, who have an individual 
pavilion close to the Palace of Engineering, the 
pavilion covering an area of 1,000 sq. ft. The 
firm, together with their associated companies, 
Messrs. The British Pitometer Company, Limited, 
and Messrs. Hydrautomat (1931), Limited, have, 
therefore, ample space at their disposal, and actually, 
over 100 exhibits of the products made by the three 
firms are shown. Among these exhibits may be 
mentioned typical examples of sluice valves and 





Fies. 17 to 19. Rotary Water STRarner ; 
Messrs. GLENFIELD AND KENNEDY, LoawTEp. 


reflux valves for waterworks and hydraulic engineer- 
ing, particularly the Glenfield tilting dise valve and 
the Glenfield recoil valve, both of which have been 
evolved for dealing with difficult reflux conditions 
in centrifugal pumping plant. As is well known, 
the company specialises in the design and manu- 
facture of sluice gates of all kinds for flood control 
and irrigation, and these large structures are repre- 
sented by scale models and photographs. The 
models include a scale reproduction of the Vaal river 
barrage. An interesting working model of the new 
swimming bath at Kilmarnock is shown fitted with 
the firm’s wave-making machinery for the con- 
tinuous production of varying artificial waves. 
A 24-in. diameter electrically-operated sluice valve 
is shown working. It is under push-button control 
and is fitted with a new design of remote valve 
position indicator which has no electrical contact- 
ing parts, the action being purely inductive. A 
lamp indicator unit is also shown working in the 
operating circuit. The valve itself is fitted with 
totally-enclosed self-resetting limit switches for 
stopping the gate at the limit of its travel, and a 
Glenfield electrical safety interlock switch is pro- 
vided on the hand-operating lever of the valve, to 
safeguard the operator when using the emergency 
crank handle. 

Among the working exhibits is a full-sized Peebles 
rotary water strainer, this strainer being one 
recently introduced by the firm for use as a screen 
for potable and industrial water supplies, effluents, 
and sewage. This strainer, which is illustrated in 
Figs. 17 to 19, above, takes the place of the more 
usual fixed screen, and possesses the marked 
advantage over the latter that it will operate for 
almost indefinite periods without attention, as it is 
self-cleaning. The revolving drum is covered on the 
periphery with wirecloth of superfine mesh. One 
end of the drum is closed by an end plate, which 
carries a central shaft on which the drum turns, 
supported on external bearings. The other end 
of the drum is closed by an end plate having a 
concentric inlet opening which fits closely against 
an intake casing bolted to the tank, alongside, con- 
taining the strainer. The circumferential joint 
between the end plate and the inlet casting has a 
very fine clearance, and is fitted with gunmetal 
facing rings and a flexible seal which positively 
prevents leakage without creating more than a 
negligible frictional resistance. The drum is rotated 
at a circumferential speed of about 3 ft. per minute 
by the double-acting ratchet mechanism, driven 
by a small water motor through worm and bevel 
reduction gearing, the motor also actuates the 
oscillating water jets which are arranged to clean 
every part of the wirecloth screening medium as the 
drum rotates. The water to be screened enters the 
drum axially, and flows radially through the screen- 
ing medium to the outlet pipe. The debris held 
back by the screen is retained inside the drum and 
is carried up by longitudinal lifting bars fixed to 
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the inside of the drum, and arranged to discharge 
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for there is reason* to believe that the total pressure 


where U, is the mean speed of flow, so that the 


the debris into a waste trough fixed with its lip | registered by a Pitot tube is (p + } p U? + 3 p®), fractional over-estimation of delivery is 


above the water level, and connected into a waste 
pipe which, in an actual installation, would carry 
the discharge to a convenient point for disposal. 
The action of the cleaning jets is to free the straining 
cloth from intercepted impurities retained on it, | 
and to flush all of the debris into the trough. The 
oscillating jets are a patented feature of the machine, 
and result in great economy of wash water. The 
exhaust from the water motor driving the machine 
can, in an actual installation, be used to assist in 
flushing the debris to waste, or if it is desirable to 
avoid wasting this water, it can be exhausted in the 
intake chamber and passed through the screen to 
supply as in the exhibit. The speed of the drum is | 
adjustable from the minimum speed of about 3 ft. | 
per minute at the circumstance to about 9 ft. per | 
minute. The rate of the oscillating cleaning jets | 
is such that in all conditions the whole area of the | 
sereening medium is definitely flushed at each | 
revolution. 

The strainer at the Exhibition is installed in a | 
cast-iron tank and represents one method of instal- 
lation which can be applied generally. It is usually | 
preferable, however, to instal the machine, especi- | 
ally in the larger sizes, in a concrete chamber con- | 
structed at such a level that the water can gravitate | 
to the machine without resorting to pumping. 

The firm also showed one of their well- 
known Peebles sand washers. This washer has | 
proved particularly successful in washing sand | 
economically for concrete work, filter beds, and 
other purposes, and is also being used for separating 
various materials, and washing ores and chemicals. | 
The washer is made in two types, fixed and portable, 
and is available with capacities of 4, 8 or 12 tons} 
of sand per hour. The gallons of water required per 
ton of sand washed are 1,800 for the 4-ton machine, 
1,650 for the 8-ton machine, and 1,500 for the 
12-ton machine. 

The British Pitometer Company's exhibits include 
an H.V.C. weir recorder, a mercurial indicator and 
counter and an N type recorder, the last being the | 
most recent production of the company. All these | 
exhibits are shown working. Exhibited by Hydrau- | 
tomat (1931), Limited, is a hydrostat positive meter 
chemical pump of the type which is widely used for 
the measurement and injection of chemical reagents 
in water-softening plant. 








(To be continued.) 








THE ESTIMATION OF PIPE 
DELIVERY FROM PITOT - TUBE 
MEASUREMENTS.* 

By A. Fagg, A.R.C.S. 
Tue rate of delivery, Q, in a circular pipe is 
R 


2 rUdr, where U 


29 is the mean velocity at 
radius r, and R is the radius of the pipe. When 
the rate of flow is estimated from total-head measure- 
ments taken with a Pitot tube, the standard proce- 


dure is to assume that 





vy ~ 4/2 =P) 

p | 

where (H -- P,) is the pressure reading given on a| 
manometer connected on one side to the Pitot 
tube and on the other side to one or more static- 
pressure holes in the wall of the pipe, at the explora- | 
tion section. The rate of delivery is then 


Q 2| r\ 





» > 
ad hg + Pw) ay. 
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} 
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The relation 


'2(H — Py) 
VS 
is derived on the assumptions that the Pitot pressure 
is (} p U* + p), where U and @ are the local mean | 
values of the velocity and pressure, respectively, 
and that p is constant across the pipe and equal | 
to P,, the datum pressure at the wall. These 
conditions do not hold when the flow is turbulent : 


U 


* Communicated at the suggestion of the Aeronautical 
Research Committee. 


where ¢ is the time average value of the square | 
of the turbulent velocity, and it is knownf that p | 
is not equal to P,. Furthermore, account should | 
be taken of the fact that the total head registered | 
by a Pitot tube in a region of total-pressure gradient 
is not associated, in general, with the geometric | 
centre of the mouth of the tube, but with an effective | 
centre, which is displaced from the geometric 
centre towards the region of higher total head. The 
simple relation 

eR r 
td | 2(H Pw) dr 

J p 
is therefore not strictly true, and the order of error 
to be expected when this relation is used to predict 
the rate of delivery from measurements taken at a 
section where a state of fully developed turbulence 
exists is assessed in the present analysis. This state 
is established at a distance of about 100 diameters 
from the pipe entry. The analysis shows that the 
simple relation 


Q an| vy 


° 


Q 


uo 


2(H — P 
Pp 


over estimates the rate of delivery by about 
¥ dd, 


aS 
| 190 “_ + 190 (<) ; 
pl R, R 


per cent., where 7+ is the intensity of skin friction 
at the wall, U, is the mean speed of flow, and d 
and d, are the external and internal widths of the 
mouth of the Pitot tube. With small Pitot tubes, 
d, is of the order 0-6 d, and then the over-estimation 


becomes 
[ 190 —” 262 (<)] 
PU R 


The value of the first term 190 = =| 
0} 


Wrdr 


+ 120 





| 


per cent. 


falls with an increase in : 4 (D = pipe diameter), 


and has a maximum value 1-0 at the upper critical 
U,D , 
alue —° An idea of this rate of fall 


Vv 3,000. 


1,D 
is given by the fact that at a = 400,000, the 


value of 190 a is 0-33. The value of the second 


. i\2 ; 
term 262 (ir) should not exceed 0-4, for it 


is not necessary for the value of to exceed | 


d 
( 
0-04, except in pipes of less than about 1 in. dia- 
meter. In general, then, the over-estimation does 
not exceed 1-4 per cent., and it is appreciably | 
smaller for pipes of large diameter at high Reynolds | 
numbers. | 

Turbulence Correction.—In turbulent flow the 
total kinetic energy per unit volume of the fluid 
is (4 p Ut + $ pq), and if the whole of this energy 
is converted into pressure energy, the total pressure 
at the mouth of the Pitot tube is (p + $ p U? + 
i p@). The reading of the Pitot tube against the | 
datum pressure registered at the pipe wall, P,, 
is then (Bp + 3 p U? + 4 p¢@ — P,), and the velocity 
calculated from this reading is 


’ - 
U [ -— 
+ & 
which may be written. 
r,.! (@ (Pp — Pw))) 
L 2 \p" $p U2 /J 
since both 
7h j (p Py) 
(2 ane i > i 
are small compared with unity. The corresponding 
rate of delivery is 
S| -_ 
; i ws l(/¢ r 
2eRe| (j)U [1 (5 )} @(,) 
The true rate is 
-1 
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* Goldstein, Proc. Roy. Soc., 
pages 570-575. 
+t Fage, Proc. Roy. Soc., 
56. 


A., Vol. 155 (1936), 


1., Vol. 155 (1936), pages 576- 
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The second term 
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can be expressed in terms of the Reynolds apparent 
stresses p t* and pwu*, where @ is the mean square 
of the radial component of the turbulent velocity 
and w* is the mean square of the tangential com- 
ponent. When the viscous stresses are small 
compared with the Reynolds stresses the theoretical 
relation* for p is 


rg, (2 +8) =H, 


so that 
(Pia) [Psa] -(@aB, 
p r p r=0 Jo r 
and 
[e - =] * (z— =) 7 4 ] 
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— os. — 25) —0 te 
[ K (mR U; J (R) 
since 


2 
[zJ,-° 
Ui -R 


The over-estimation of delivery can be predicted 

; = U ¢ 

from expression (1) when the distributions of ur,’ = : 
a 


Ta P 
— and the value of [ 
° $p 


4 


P. 
_ | iar known. 


Distributions for the particular case 18,340, 


obtained from distributions of u,, v, and w, mea- 
sured by the writer,t where u,, v, and w, are the 
maximum values of the turbulent velocity, cn the 
assumptiont that 

*: and w <= 2 


? 


9 
are given in Table I, on the opposite page. 
Further, it would appear from earlier papers on the 
reading of a static pressure tube in a turbulent 
stream,§ that 

(Pw — Pl, = Kp [e* 
where K is a constant and since 


[Je ae [w*}p = 0, 


> + wi), 


r w* Ips 


we have 
[Pw — Bl, = 0. 
The value of 
[ # Uy r a =) 
1,u;UR \R 


calculated from the data in Table I is 0-0126. The 
value of 

|? — Py) Up r (;) 

Tr? tT ; d R 

‘, teU, UR 
— 0-0064. The fractional over-estimation 
1,D 
Vol 18,340 is therefore 0 -0062. 


depends 


is for 


the case 
The 


) 
, and this dependence can be predicted by 
writing expression (1) in the form 


{( ) ree a(f) 


where U, is the frictional velocity given by \- 
p 


fractional over-estimation on 


7 ? 
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é 
U;: 


(p— Py) 
$ p U? 


(2 
pu? ) 


and + is the intensity of skin friction at the wall. 


The theory of turbulent flow in a pipe leads to the 
conclusion that the distribution of 


¢g (p — Pw) 
( U? ¥ + p U? 


U,D 
/can be taken to be independent of od and that 





* Fage, loc. cit. 
+ Phil. Mag., Ser. 7, Vol. 21 (1936), pages 80-105. 
t See Townend, Proc. Roy. Soc., A., Vol. 415 (1934). 
§ Toc cit. 
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). where U 
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pipe, is a function of (k) and independent “je 


For 


» 
°—, except near the wall. we may 
Vv - 


therefore write 
<i Ur \) 
oo! (R)) 


and 


Using values of — 


U €. 
U, pUS 


Stanton and Pannell* and a curve of f ( z) obtained | no definite information on the change of 


by the writer,t and assuming that the distribution of | 


 S _ @- re 
U; $+ p U; 
U,D 
is independent of and the same as that | 
U,D 
measured at a! 18,340, it was found that the | 
value of 
1 
(Bs Sade) Fale) 
|, (ue + deur ) © R 


does not change appreciably over the a 

18,340 to 100,000. The fractional ouenanttinetion 
of delivery can therefore be taken to be a 
where C is a constant. The value of C eundined 
from the calculations made for  . = 18,340 is 
ar that is, 1-9. This value of C can be taken 


to be an upper limit, for the pressure registered by 


the Pitot tube cannot exceed (} p U? + 4 p ¢ + Pp) 
and the datum pressure at the wall, P,, cannot 


be less than p,. 

Total Pressure Gradient Correction.—When a 
Pitet tube is placed in a fluid with a transverse 
total-pressure gradient, the effective centre of total 
pressure is displaced from the geometric centre 
towards the region of higher velocity. Writing 
5 for the displacement, d and d, for the external 


Taste I. 
=n. - 0-057 
0 

| — — - 
r U @ | t a 

— 100 100 100 
R ( wv? 

0 1-27 | 0-66 0-10 0-10 
0-1 1-26 0-67 0-11 O-10 
0-2 1-24 0-73 0-12 0-11 
0-3 1-22 0-83 0-14 0-13 
0-4 1-19 1-02 0-19 0-19 
0-5 1-15 1-21 0-25 0-28 
0-6 1-09 1°55 0-33 0-44 
0-7 1-03 2-11 0-45 0-74 
0-8 0-96 | 2-96 0-56 1-26 
0-85 0-90 3-33 0-54 1-51 
0-90 0-83 3-77 | 0-44 1-84 
0-93 0-78 4-02 | 0-34 2-02 


and internal widths of the Pitot tube, respectively, 
P,, for the impact pressure of the stream at the 
geometele centre of the tube, and x for the trans- 
verse distance measured from some fixed point, 
then experiments by Young and Maas{ have shown 





d\ dP, 
t . 9 
that, for the range of (= _ from 0-1 to 1-2, 


ratio = is sensibly constant and independent 


d 

dP. 
of d, P, and _ 
is about 0-6 and that 


the 


, provided that the order of 
@P, dP, 
dx’ dx’ 
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magnitude of 


&e., are negligible. 
It can be shown from the data in Table I that a 
ear Yee i 

relation (5 a 1-6 RR holds with reason- 


ably good accuracy over the range i = 0 to0-85, 


range | will be taken. 


‘ Zz ' 
In practice, the value of ; is not likely to 


— 0-06, so that -) A, < 0-1 within 
P,j/ dx 

r 

0< R < 0-85. The experiments of Young and 
| 

ry 
| Maas show that z= 0-131 + 0-082 “ when 
a 


d\dPr. 
measured by | (5 ) 7 is equal to and greater than 0-1, but give 
* 


3 with 


Pr below 0-1. In the present analysis the 


d dP, 
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——— 2] [ ¥ 72): 


§ = 0, when 


(Cp, 


linear pr 
- 10 [ 0-131 


which satisfies the known conditions, 


| what 0, and? [ 0: 131 + 0-082 3] 
| when 

(5 d Py 0-1, 

P,/ dz 


We then have 


d d\? 
. . -131 + 0-082 @ 
5 = 16 [o 131 + 0+ 7 | +(e) 
for the range of 0 < B < 0-85. Prediction of : 


for the range 0-85 < & < 


fact that since the velocity at the wall is known to 
be zero, the delivery mire: curve will be drawn 


, that is, the value of 8) 


r 
to meet its base at R 
- R will be zero. At im 0-85, the 


value of 8 obtained from the above relation is 


2 
13-6 [0-131 + 0-082 “| R (; y. 
a 


taken at r 


. 
On the assumption that 68 varies linearly with 
(R — r), we then have 


§ = 90(R — r) (0-131 + 0-082 3) (a) 


for the range 0-85 < i <i, 


When the velocity measured with a Pitot tube 
associated with the centre of the 





is geometric 
mouth, instead of with the effective centre, the 
| fractional over-estimation in the rate of delivery is 
re 
THEN 
—— — ( 
e U, R R 


| 





* Phil. Trans. R Beis A., Vol. 214 (1914), 
190-890. oy. ( ), pages 
+ Loc. cit. 


Aeronautical Research Committee, R. & M. No. 
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1770. 


|are not likely to change appreciably with 


On substitution of the relations for 6 given above, 
this expression becomes 


*Uys r 
)-131 + 0-082 —! 2 
[: 13L + 0-082 F1Q) | 32 - a(R) 
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U r r 
- 180 — { ] ee ) * 
S u, ( R R/} 
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U,D - U 
= 18,340, = a(R :) = = 0-399 
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and 
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loaste(? ~ n) 4 (R) 
-{l— d = 00096, 
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and the fractional over-estimation is 


4 1-9 3) z) 
(1 i) 1-2 a ( : 


In view of the approximate character of the expres- 
sions for 5, and the fact that the values of the 


integrals 
r0-85 U 
|, vr *(R) 


ae ai) 


and 
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U,D 
—, th 
v 


1-0 is aided by the} 
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_ is the velocity on the axis of the and that the values of 3 2" i a &c., are above expression for the over-estima a of delivery 


will be taken to hold at all values of. 


The analysis leads, then, to the cone bien that the 
simple relation 
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over estinates the rate of delivery by about 


(190 coms 190 (2) 7) 
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20 
R ' R? 
9 will be of the order 0-6, 


Q rdr 


per cent. In practice, 


and then the over-estimation becomes 


[10 5; + 20° (Re) J 


R 
Table IT shows how the over-estimation 


U,D ( 
depends on the values of ~°~ and R 


TABLE 











Percentage Over-estimation of the 


U,D r Rate of Delivery when 
’ pl 
d ad d 
| 0-06. = 0-04. | = = 0-02, 
R | R |B 
3,000 | 0-0053 1-9 1-4 1-1 
25,000 | 0-00381 1-5 1-0 0-7 
100,000 | 0-0023 1-4 0-9 0-5 
200,000 | 0-0020 1°3 0-8 0°5 
400,000 | 0-0017 1-3 0-7 0-4 
dae ra, dite , 
rhe value of = is not, in general, likely to exceed 


R 


0-04, and since the highest value of — possible 


0 
ae ( 
| is the value at the upper critical -°- = 3,000, the 


over-estimation is not likely to exceed 1-4 per cent. 








THE SPERRY RAIL-WELDING 
EQUIPMENT. 


On page 145, ante, we illustrated and described a 
portable electric rail-welding plant used by the London 
Passenger Transport Board for welding both the 
running and conductor rails ‘n their system, Welding 
is employed, in this case, mainly with the object of 
reducing the noise in the tunnel sections of the system. 
The rails are rolled in 60-ft. lengths, the running rails 
weighing 95 lb. per yard and the conductor rails 
150 lb. per yard, their cross-sectional areas being 
2 sq. in. and 15 sq. in., respectively. In the case of 
the running rails used in the tunnel sections, five 
lengths are welded together to form 300-ft. lengths, 
while the conductor rails are welded to form continuous 
lengths up to 240 ft. The estimated noise reduction 
resulting from the use of welded rails in the tubes is 
given as 60 per cent. Several other advantages are 
claimed for rail welding, of which we may mention 
the following: Maintenance of joints and track is 
reduced ; the life of the rails is increased by the 
avoidance of impact ; smoother running and reduced 
maintenance of rolling stock are secured ; rail creep is 
avoided ; and bonding is reduced or eliminated when 
track circuiting is employed. It is not surprising, 
therefore, that considerable attention has been given 
to the subject by railway engineers throughout the 
world, and this will be evident from three reports 
resented to, and discussed at, the International 

ailway Congress, held in Paris last year, and dealt 
with on pages 96, 612 and 699 of our 143rd volume 
| (1937). 

As much of the work done so far has been carried 


out in the United States, it will be of interest to give 
an account of the rail-welding equipment which has 


been developed in that country by Messrs. Sperry 
Products, Inc., Manhattan Bridge Plaza, Brooklyn, 
N.Y., U.S.A., in conjunction with the Delaware and 
Hudson Railroad Corporation and Messrs. The General 
Electric Company, Schenectady, N.Y. The flash-butt 
welding process is employed and the complete equip- 
ment is mounted on a train having a sufficient number 


of vehicles to accommodate the lengths of welded rail. 
The train is illustrated by the photograph reproduced 





in Fig. 1, on page 618. Next to the locomotive is a 
box car, in which there are two turbo-generators, 
supplied with steam from the locomotive, one generating 
| alternating current for use in the welder and the other 
|direct current for various auxiliary purposes. The 
next vehicle in the train is a box car used as an office 
for the operating staff, and following this is an open 
rack car, the duty of which is to carry a supply of 
| tails in 39-ft. lengths and feed them to the welding 
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machine, which is mounted in an adjacent box car. 
A photograph of the rack car is reproduced in Fig. 2, 
and from this it will be seen that the lengths of rails 
are stored on a ramp from which they are automatically | 
lowered on to a set of power-driven rollers, which run 
them along into the welder car seen in the background 
in Fig. 2. 

The welding operation is shown in progress in Fig. 3. 
The adjacent ends of two rails are clamped in the 
welder, one clamp being fixed and the other movable. 
Current is supplied to each rail through clamps con- 
nected to the low-voltage secondary of a transformer, 


the primary of which receives current from the generator | 


through flexible leads. The ends of the rails are brought 
together intermittently and the short-circuit current 


which flows effectively preheats the rail ends. In the | 


next operation, known as flashing, the rail ends are 
kept in contact for a short time to burn off any high 
spote and heat the rail ends to a welding temperature. 


rhey are then brought together under great pressure, | 


which is sufficient to squeeze out the molten metal 
and to form an effective weld between the plastic faces. 
It should be mentioned that the welding machine is | 
hydraulically operated and automatically controlled. 
Once the initial adjustments have been made as a 
result of preliminary tests, the various operations are 
carried out automatically, thus ensuring complete | 
uniformity. 

The welded rail passes straight from the welding 
machine into the annealing furnace, shown in Fig. 4, 
on page 619, the furnace being mounted on the following | 
car and the joint remaining in it while the next weld 
is being made. This heat-treatment serves to relieve 
iny internal stresses which may have been set up in 
the welding operation, and as the furnace is tempera 
ture controlled uniformity of treatment is ensured. 
After slowly cooling, the joints are each checked for 
alignment in both the vertical and horizontal planes, 
the gauge shown in Fig. 6, on page 626, being used for 
the purpose. The upset metal is then ground off the 
joint in three operations, each of which is carried out 
on a separate car. Fig. 7, page 626, shows the machine 
used for grinding the metal from the top and sides of 
the head of the rail, and just distinguishable in the | 
background of this illustration is a man grinding the 
fillet between the flange and web by means of a hand 
grinder driven through a flexible shaft. 

The finished rails, in continuous lengths of 1,000 ft. | 
or 1,500 ft., are pulled on to a train of flat cars drawn 
up to the end of the train carrying the welding equip- 
ment, a wire rope and winch, the latter mounted on one 
of the cars at the distant end of the train, being used | 
for this purpose. On this train the rails can be trans- | 
ported either to that part of the track on which they | 
are to be laid or to a storage yard where they can lie 
until required. It is a rather remarkable circumstance 
that the rails, which merely rest on bearers placed on 
the decks of the cars, as shown in Fig. 5, on page 619, 
without being secured in any way, are sufficiently | 
flexible to conform to sharp curves or even 8S bends in 
the track so that no special precautions need be taken | 
in transporting them. Unloading the rails from flat 
cars for laying them, even on a curve, is a comparatively 
simple operation. A wire rope is attached to the end 
of a rail and anchored to the ground. The train of 
ars being then pulled away, the rail settles down on 
to the track, as shown in Fig. 8, page 626, whether 
the track be straight or curved, although some assis 
tance from crowbars and chain hitches may be necessary 
tor locating it. Generally, the rail is supported on a num 
ber of long sleepers, to which it is temporarily spiked, 
as shown in Fig. 9, page 626, being subsequently moved | 
into the permanent way, in place of the 39-ft. rails, | 
when traffic conditions permit. For joining long 
lengths of welded rail in the track to obtain continuous 
rails a specialised Thermit pressure process is employed 
on the Delaware and Hudson Railroad, and this process | 
is also used if it is required to replace a defective 
section 

To test the strength of the welded joints a large 
number of them have been subjected to drop tests 
under the standard conditions of the American Rail- 
way Engineering Association. In all these tests 6-ft. | 
lengths of 131-Ib, rail having a joint at the centre were | 
placed on supports giving a span of 4 ft., and a 1-ton | 
(2,000 lb.) tup was dropped on tie joint from a height | 
of 22 ft. As an example of the results obtained it 
may be mentioned that after two blows the deflec- 
tion measured at the weld, in a particular case, was 1} in. 
and the elongation at the weld was 0-06 in., the rail 
being unbroken. In many cases, we understand, 
three or four blows were required to fracture the rail, 
and in some instances the final fracture occurred in a 
plane outside the weld region. The joints have also 
been subjected to a large number of rolling-load fatigue | 
tests, a length of rail containing a joint being recipro- 
cated under a wheel carrying a load of 65,000 Ib. | 
(29 tons). In these tests the welded rails have been | 
subjected to six million passes with simple beam loading | 
and the same number of passes with cantilever loading 
without showing any sign of failure. We understand 
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that in similar tests applied to rails welded by other 
| erage which did not include subsequent annealing 
lure commenced at about one million passes. 

A question which arises in connection with the use 
of long lengths of rails and continuous rails is that of 
the expansion and contraction due to temperature 
changes, and this is dealt with in an interesting paper 
by Mr. Alfred Africano, Jun., which appeared in the 
Proceedings of the American Society of Civil Engineers 
for February, 1937. Using a coefficient of expansion 
a« = 0-0000073 in. per degree Fahrenheit per inch of 

, he shows that a stress of 21,900 Ib. per square 
inch would be developed in a rail for a temperature 
c e of 100 deg. F. if the ends of the rail were fixed. 
The force that must be applied at each end of a 100 Ib. 
A.R.A. rail having a cross-sectional area of 9-85 sq. in. 
in order to prevent expansion or contraction would 


therefore amount to 216,000 Ib., i.e., about 96 tons, 








and this force, it should be particularly noted, is 
entirely independent of the length of the rail. If a 
rail, 33 ft. in length, is secured to sleepers spaced on 
22-in. centres there will be 18 sleepers per rail and nine 
at each end will have to develop between them a 
resistance of 216,000 Ib., or an average resistance of 
24,000 Ib. each, to prevent end movement. Such a 
high resistance could only be obtained by setting the 
sleepers in concrete, so that actually a 33-ft. rail as 
ordinarily laid can contract or expand freely. The 
average resistance of the sleepers, however, is in- 
versely proportional to their total number, and if 
sixty 33-ft. lengths of rail are welded together to form 
a 1,980-ft. length, the average resistance per sleeper 
to prevent expansion or contraction would be only 
400 Ib., assuming the same spacing as before. In 
ice, however, the resistance the sleepers is 

no means uniform along the whole length of the 


rail, and actually, in the case of a long rail with free 
ends, the resistance necessary to prevent expansion 
or contraction is provided by only a comparatively 
small number of sleepers near each end, These 
sleepers would move by amounts diminishing towards 
the central portion of the rail, but those between 
them would show no movement; the temperature 
stresses in the rail thus increase more or less uniformly 
from zero at the free ends to a point where the maxi- 
mum is reached not far from the ends and then remain 
constant at the maximum value throughout the whole 
of the central portion. 

The principle is readily demonstrated by means of a 
simple experiment described in Mr. Africano’s paper. 
Placing a number of slips of cardboard side by side 
on a flat horizontal surface to represent the sleepers 
and fastening each slip to a pair of elastic cords near 
the ends to represent the rails, it will be obvious that 
if the end sleepers are pulled outwards gaps of equal 
width will be formed between each adjacent pair of sleep- 
ers. Then, if a separate weight be applied to each sleeper, 
only those near the ends will move inwards if the pull 
on the ends be released. There will be no diminution 
in the width of the gaps in the central part of the string 
and the elastic cords in this part will remain fully 
extended, even if the weights be removed from the 
central sleepers. The extension, of course, represents 
the tensile stress in the rails resulting from the con- 
traction due to a fall in temperature, and it would be 
possible, though not so convenient, to repeat the 
experiment with compression springs between the 
sleepers so as to represent the conditions arising from 
the expansion due to an increase in temperature. 

That the considerations outlined above are applicable 
in practice is shown by some measurements made on 
welded rails laid in the main tracks of the Delaware 
and Hudson Railroad at Mechanicville, New York. 
It was found that the actual contraction at each end 
of a 475-ft. length of rail was only one half of what 
the free contraction would have been with the same 
drop in temperature, and in the case of a 2,600-ft. 
length the contraction was only one-eleventh of the 
free contraction.* It may be mentioned, moreover, 
that continuous rails 6,700 ft. in length have been in 
service for several years on the Delaware and Hudson 
Railroad with satisfactory results. In concluding his 
paper, the author calls attention to the fact that the 
princi pogo to the introduction of continuous 
welded rail has been the fear of excessive expansion 
or contraction, and states that his object has been to 
present a theoretical explanation of the small observed 
expansions in existing long rails. Finally, he points 
out that it is only with the knowledge of what actually 
takes place at the ends of the rail that the proper 
approach can be made to the economies resulting from 
the elimination of rail joints. 








THE KUT BARRAGE, 


Tue irrigation of a large area of cultivated land in 
the neighbourhood of Kut, in Iraq, has for long been 
effected from the Shat-el-Gharraf, an ancient river bed 
into which the waters of the Tigris flow each year 
during the period of flood. The Tigris joins the Shat- 
el-Gharraf at a point where its left bank encircles the 
city of Kut and here the floods may reach a height of 
74 m. above the lowest river level, though the mean 
range over a long period has been about 5 m. The 
usefulness of the Shat-el-Gharraf for irrigation purposes 
has, however, been limited by uncertainty about the 
level to which the waters will rise and about the 
duration of the floods. Moreover, at periods of low 
water in the Tigris, the Shat-el-Gharraf runs dry. To 
improve these conditions, the Iraq Government in 1933 
decided to regulate the supply of water for irrigation 
in the area by constructing a barrage across the Tigris 
a short distance upstream of its junction with the 
Shat-el-Gharraf, and by excavating a channel up- 
stream of this barrage, through which water could flow 
from one river to the other. The existing mouth of 
the Gharraf was also to be closed, a navigation lock 
was to be provided in the Tigris past the barrage and 
a regulator and lock was to be constructed at the 
entrance to the new channel. 

This scheme is being carried out for the Iraq Ministry 
of Economics and Communications to the specification 
and under the supervision of Messrs. Coode, Wilson, 
Mitchell and Vaughan-Lee, consulting engineers, 
9, Victoria-street, London, 8.W.1, by Messrs. Balfour, 
Beatty and Company, Limited, 66, Queen-street, 
London, E.C.4. It is, in fact, now approaching the 
last phase of its construction and we are indebted to 
the consulting engineers for the following information 
regarding the progress of the construction, as well as 





* In this connection reference may be made to the 
remarks of Mr. A. R. Cooper, of the London Passenger 


T rt Board, in the discussion of the report on 
rails at the International Railway ngress, 
Paris, as given in Enorivzrrtne, vol. cxliii, page 700, 








(1937). 
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for permission to reproduce the accompanying photo- 
graphs. When completed, the work will, it is me f 
permit complete control of the Shat-el-Gharraf irriga- 
tion water over a much extended period. 

The barrage which, as we have said, is being built 
across the River Tigris, will be about 500 m. long, and 
is being constructed on a floor of mass concrete 82} m. | 
wide, with an auxiliary block apron 15 m. wide, Four 
continuous lines of permanent pile cut-offs are provided 
under the floor and in addition a concrete cut-off has 
been constructed between two rows of sheet piling. | 
The barrage will contain 56 openings, each of which 
will be 6 m. wide and will be controlled by single-sluice 

ates, constructed by Messrs. Ransomes and Rapier, 
imited, Ipswich. The piers are being built of moulded 
concrete blocks with a backing of mass concrete, the 
arches, which carry a roadway 4 m. wide between the 
parapets, being constructed of the same material. The 
navigation lock is 16-5 m. wide, and is situated on the 
right bank of the river. Fig. 3 is a view from the | 
downstream side on the line of the centre training | 
wall, Fig. 1 on Plate X XI X,showing the piers and down- 
stream floor looking towards the east abutment, and 
Fig. 2 on the same plate, the downstream side of the 
barrage from the left bank, as it was on December 29, 
1937. The cableways visible in Fig. 1 are similar to | 
those used in the construction of the Nag Hawadi 
barrage. As will be seen, the main barrage and lock 
are being constructed in steel pile sudds or cofferdams. | 
These isolate a section of the river during the low- | 
water season and thus enable the construction of the | 
floor and barrage to be carried out in the dry. The 
piling used in the sudds is of the Larssen No. 2 type. 
the piles employed upstream of the work being 15 m., | 
and those downstream, 7 m. long. The sudd piling 
has been kept some 75 m. away from the foundations | 
of the permanent structure. 

An interesting feature of the operations has been the 
construction by the contractors of models at the site, 
in order that various tentative proposals regarding the 
method of carrying out successive seasons’ operations 
might be experimentally exercised. These experiments 
have enabled very accurate predictions regarding the 
changes in the river bed caused by the obstructions 
formed by the temporary and permanent works to be 
made. Scouring, silting and other disturbances in the 
river had been more clearly foreshadowed in this way, 
and a fair indication of the actual amounts of these 
changes was, we understand, predictable. The value 
of the experiments has, therefore, been very great. 
Excavation for the foundation work has been carried 
out by dredging to near foundation level and then | 
removing the remainder of the earth by hand labour. 
The sudds are being — out by 12-in. Gwynne 
pumps, which are mounted on pontoons. During the 
coming season, the barrage will be completed across 
the 185 m. gap which in the past has formed the main 
channel of the Tigris during the low-river period. 

The head regulator on the Gharraf canal consists of 
seven openings 6 m. wide and a lock 8 m. wide. The 
canal itself is about 3 km. long and has a bottom width 
of 83m. The machinery and metal work comprising 
the swing bridges and the sluices and operating gear, 
for the canal lock, are also being manufactured and 
erected by Messrs. Ransomes and Rapier, Limited. 











THE HIGHWAY DEVELOPMENT 
SURVEY FOR LONDON. 


(Concluded from page 595.) 


Ix our previous issue, we dealt with the survey in 
relation to inner London, and the proposals for the 
outer areas may now be considered. The principal 
projects are shown on the map, Fig. 2, page 621, and 
the more important were discussed in broad outline on 
page 567 ante. The two outer ring roads may first 
be considered. The inner of these two roads is formed 
by the North Circular-road, which is already in existence 
and is shown on the map extending from the Harrow- 
road on the west, through Finchley, to a point near 
Edmonton on the east, where connection is made with 
the new approach road to Woolwich ferry, number 34 
on the map, referred to in our previous article. The 
route would then follow this new road to the south 
side of the Thames, where it wou!d join the proposed 
new South Circular-road, marked 2 on the map. The 
ring would be completed by Wandsworth bridge, now 
in course of reconstruction, and a new road, to be 
known as the Wandsworth bridge to Watford by-pass. 
This road, marked 19 on the map, would absorb part 
of Wandsworth Bridge-road and would then strike 
across to Chipstead-street, where it would be carried 
on a viaduct until the Cromwell-road extension, 
marked 12 on the map, was reached. Turning along 
the latter, the route would reach Earls Court-road, 
which would be followed as far as the Kensington-road. 
Su uently, the line followed would include Holland- 
walk, Ladbroke-grove, Chamberlayne-road, Sidmouth- 





road and Chichele-road, and after crossing the Edgware- 
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road, would continue along Cricklewood-lane to the 
Watford by-pass. 

The outer ring road would consist of the North 
and South Orbital roads, 7 and 8 on the map, with a 
short connecting link in the east, made up of the existing 
Tilbury arterial road, and part of a new road, marked 9 
on the map. The total circuit would be about 125 
miles, and would incorporate the Lower Thames tunnel 
and a new bridge at Egham. It is stated in the report 
that discussion has been proceeding since 1926 with 
the highway and town planning authorities of the 
areas through which the North Orbital-road would run, 
and that a large measure of agreement has been 
obtained. It will be seen that the course would 
extend from the new Egham bridge to Brentwood, 
via Uxbridge, Watford, Hatfield, Hoddesdon, Epping 
and Chipping Ongar. At Brentwood the route would 
divide, one branch forming the northern approach 
to the Lower Thames tunnel, now in course of construc- 
tion, and the other terminating at Tilbury. The line 
of the route has, in large measure, already been safe- 
guarded, and portions are already constructed between 
Uxbridge and Rickmansworth and between Watford 
and Hatfield. The route is planned throughout to 
avoid existing built-up centres. The complementary 
project of the South Orbital-road, upwards of 50 miles 
long, would start at the proposed Egham bridge and 
continue on a line between Thorpe and Virginia Water 
station to the new Chertsey mee heme of which would 
be included. The line would then run to Newhaw, 
pass through Byfleet, cross the river Wey, and absorb 
the existing road over Ockham Common. Continuing 
north of Great Bookham Common, the Leatherhead- 
Guildford road would be reached near Fetcham, and 
the route would then tend eastwards to skirt Kings- 
wood, Merstham, Godstone, Oxted and Westerham. 
Here the line would swing north-east past Chevening, 
Shoreham and Eynsford, thus improving road commu- 
nication to the future airport at Lullingstone. East 
of Swanley Junction, the route would join the southern 
approach to the Lower Thames tunnel. 

This outer ring road is suggested not only to act as a 
feeder for the existing main radial roads which it 
would intersect, but also for the proposed new motor 
roads. As stated earlier, among the ultimate suggested 
destinations of these motor roads are Birmingham, 
Grantham, Norwich, Brighton and Winchester. With 
regard to these roads, it is stated in the report that it 
would be found cheaper to construct entirely new 
motorways on the most modern principles across 
unobstructed territory, half way between existing 
main routes, than to attempt to apply a process of 
modernisation, under particularly difficult conditions, 
to the already-existing roads, many lengths of which 
abound in sharp curves and dangerous intersections. 
It is added that the process of improvement would be 
hampered by the desire to preserve hedgerows and 
ancient trees, picturesque buildings, and so on. The 
operations would extend over several years, causing 
prolonged inconvenience and traffic delays, and finally, 
it is stated that the control of frontage development 
can never be so effectively exercised along an existing 
main road as along an entirely new route traversing 
undeveloped territory. The proposed new Birmingham 


View UpstrReaM ON Line or CENTRE TRAINING WALL, DECEMBER 29, 1937. 


motorway is marked 51 and 57 on the map, the Gran- 
tham motorway 58, the Norwich motorway 60, the 
Brighton motorway 25 and 61, and the Winchester 
motorway 59. It is hardly necessary to discuss these 
proposals in any detail at the present time, as even 
the desirability of having roads exclusively devoted 
to motor traffic is still an open question in this country. 
and apart from this, the greater part of the proposed 
roads lie outside the area covered by the report. It 
will be noticed from the map that in some cases the 
motorways suggested would incorporate lengths of 
existing minor roads, but broadly speaking, this 
action is only suggested if the existing road serves 
little useful purpose at present, and lies in a thinly 
populated area. An example is afforded by the proposed 
Birmingham motor way, which, with that for Brighton, 
is perhaps the most likely to be initiated in the next 
few years. The project in the case of the Birmingham 
road is combined with the suggested construction of a 
much-needed northern by-pass round Hemel Hemp- 
stead. It will be seen from the map that after leaving 
the North Orbital-road, the route strikes westward 
across open country, and then incorporates existing 
roads on both sides of Hemel Hempstead, another 
existing road being incorporated before Leighton 
Buzzard is by-passed. The proposed Brighton motor 
road is combined with a project to improve the road 
facilities to Croydon airport, and it is suggested that 
by this means, the journey to the airport might be 
reduced from the present 37-42 minutes to 20 minutes, 
equivalent to raising the average speed of air liners 
from London to Paris to 250 m.p.h. As shown on the 
map, the road would commence with two separate 
branches from Vauxhal! and Chelsea bridges, uniting 
Pat Acre-lane, Brixton. The first branch would traverse 
South Lambeth-road and Bedford-road, and the second 
would follow Queen’s-road, pass under the Southern 
railway to Silverthorne-road, dip under Wandsworth- 
road, and then proceed by a new cut to Clapham Park- 
road and Acre-lane. A single route would then con- 
tinue along King’s-avenue, passing beneath the South 
Circular-road to Tooting Bec Common. The line 
would skirt the common to connect with Aldrington- 
road, and continuing beside the railway, would join 
Streatham Vale, and proceed thence by a new road 
to Darcy-road. After passing over comparatively 
open ground, a connection would be made at Croydon- 
road with Purley-way and the airport. An extension 
to Coulsdon would be continued to join the main 
Brighton road at Crawley, and it is suggested that this 
road should be remodelled throughout. 

Apart from these special motor roads, the report 
visualises the completion and improvement of the 
arterial roads which have been under construction 
for some considerable time. It is pointed out that 
many ge still exist in this system, such as the exten- 
sion 0: the new Chertsey road south-westwards, the 
completion of Western avenue, and the - Bromley 
by-pass. The system also contains many obstructed 
stretches, and it is regarded as of high importance that 
these defects should be made good as early as possible. 
The unsatisfactory condition of the arterial system 
as a whole is shown by a table included in the report, 





based on a review of the system. Of the 228 miles 
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reviewed, 68-3 per cent. consists of single carriageway, 
30 ft. or under; 12-9 per cent. of single carriageway 
over 30 ft.; 12-4 per cent. of dual carriageway of 
varying width; and 6-4 per cent. is still unbuilt. 
No less than 35-4 per cent. of the total mileage con- 
structed is estimated to be fully built up. A detailed 
examination was also made of the principal existing 
radial outlets from London, the aggregate length of 
these roads within the London Traffic Area being 525 
miles. Of this length, 32-1 per cent. consists of single 
carriageway of two lanes, up to 26 ft. wide; 47-5 per 
cent. of single carriageway of three lanes, 27 ft. to 35 ft. 
wide ; 10-7 per cent. of single carriageway of four lanes, 
36 ft. to 44 ft. wide ; 6-2 per cent. of single carriageway 
exceeding four lanes, 45 ft. wide and upwards; and 
only 3-5 per cent. of dual carriageway. Thus, for 
one third of their length, these radial roads only 
afford two-lane iagewa: Three-lane carriage- 





carriage’ . 
ways are found along nearly half the total length, and 


neither of these can be regarded as adequate for modern 
traffic. 

Of the proposals shown on the map, No. 12 shows 
the Cromwell-road extension, No. 18 the Kensington- 
gardens tunnel, No. 20 the Chelsea-embankment exten- 
sion to Putney bridge, and No. 24 the Battersea bridge 
south approach extension. The proposed New Kent- 
road to Catford is numbered 27, and the Shooters-hill 
by-pass extension, forming a New Cross relief route, 
is numbered 28. The Bromley by-pass is numbered 33, 
and a London docks to Stamford-hill route is num- 
bered 36. No. 40 shows a Ferry-lane, Tottenham, 
westward extension, No. 42 a Cambridge-road northern 
extension past Ware, and No. 44 a Dagenham-North 
Orbital-road extension. An extension of the A130 
route southwards is numbered 46, and an extension 
of the Harrow-Watford road, past Tring is numbered 49. 
By-passes avoiding Maidenhead, Slough, and Staines 
are numbered 53, 54 and 55. 


In conelifding our review of the report, it may 
be mentioned that the suggestion to locate roads over 
railways, ‘Which has been put forward from time to 
time, is net‘regarded with favour except in very excep- 
tional ciréamstances. It is poin out that the 
constructign would be very costly, as the new route 
might have to be built at such a level as not merely 
to give clearance for railway operation, but also to 
give clearance for the roads which are now carried 
on bridges across the railways. AHowing for these 
double clearances, the new road would stand about 
40 ft. above rail level. The expense of building a 
continuous viaduct of this height would be increased 
by the difficulty of forming foundations in the cram 
space adjacent to the railway tracks, and further 
complications would be encountered at points where 
the railway entered a tunhel. When terms of way- 
leave came under discussion, the railway company 
might base their claim on the theory that it would be 
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equally feasible to place buildings over the line, in 
which event, the claim might be calculated on building 
site values, little, if any, inferior to those of the adjoining 
lend, 





THE GREY-IRON FOUNDRY OF 
MESSRS. RUSTON AND HORNSBY, 
LIMITED. 


One of the results of the difficult economic conditions 
under which the majority of countries are still working, 
as an aftermath of the war, has been a marked intensifi- 
cation of international competition. As a consequence, 
it has become of increased importance that the closest 
attention should be given to the question of production 
costs. In the case of old-established British firms, it 
has been recognised that while it was essential to 
maintain or even enhance the reputation for quality 
on which their success had been built up, the adoption 
of the latest production methods was essential, and 
this has frequently involved very extensive works 
reorganisation, with the introduction of new machines 
laid down to facilitate the most economical production. 
A typical example of the effective manner in which an 
old-established works can be adapted to modern 
requirements is afforded by the Lincoln works of 
Messrs. Ruston and Hornsby, Limited, and on a recent 
visit, we were given an opportunity of examining the 
layout and production methods in both the Sheaf 
Ironworks and the grey-iron foundry, which, as many 
of our readers will be aware, are located on separate 
sites. We propose to deal mainly with the foundry 








on this occasion, and will merely say of the Sheaf 
Ironworks, which were described in ENGINEERING, 
vol. ex, page 4 (1920), that they have been thoroughly 
modernised as to layout, that many new machines of 
the latest types have been introduced, and that one 
of the chief objects kept in view is to secure interchange- 
ability of parts in all the products, a result which can 
only achieved by working to a very high degree of 
accuracy combined with the closest inspection through- 
out. We have referred on previous occasions to the 
layout of the new department, which is located in these 
works, for the production of the firm’s latest design 
of small vertical oil engines. When the designing 
and experimental stages had passed, it was decided to 
put down an entirely new, and to all intents and 
purposes self-contained, plant for the production of 
these engines. The whole of the new shop is equipped 
with up-to-date machines throughout, and the most 
modern methods of quantity production have been 
instituted. The new plant includes machine shops, 
erecting shop and testing department under one roof, 
the whole object being to achieve an even flow of 
work throughout. The parts are passed from one 
process to another on roller conveyors, and when the 
pose of erection is commenced, skips are loaded 
y the finished-part stores to eliminate the handling 
of numerous details in the shops, a jacking truck 
ing used to convey these skips to the unit-assembly 
ben The engine erection is also carried out on a 
roller conveyor. 
The grey-iron foundry is illustrated in Figs. 1 to 5, on 
this and the opposite pages. To cope with the multi- 
plicity of the firm’s products, many of which have been 





previously described in our columns, the foundry has had 
to be developed and organised on entirely different lines 
from those usually adopted for quantity production in 
single-purpose manufacturing plants. The products 
include horizontal oil engines varying from 5} brake 
horse-power to 300 brake horse-power, vertical oil 
engines ranging from 34 brake horse-power to 1,575 
brake horse-power, petrol and paraffin engines, excava- 
tors, pumps, Diesel locomotives, boilers, compressors, 
and general engineering castings for gas plants, cement 
kilns, chemical plants, and so on. It will be convenient 
to deal with the foundry under six headings, viz., the 
core-production department, the main foundry depart- 
ment, the mechanised foundry department, the fettling 
department, the core-sand recovery section and the 
pattern-making department. It was found advisable 
to develop two separate sections for core production, 
one dealing with the large heavy type of cores and the 
other handling small and medium cores only. One 
of the most striking features in the heavy section is 
that all cores, in both natural bonded and oil sands, 
are made by girls. Some idea of the size of the cores 
produced can be obtained from Fig. 3, which is a 
view taken in this department. The shop is 150 ft. 
long by 50 ft. wide, and is served by a 3-ton overhead 
erane. Male labour is confined to heavy lifting work, 
all production being executed by girls as stated. 
Drying is carried out in three stoves of the firm’s own 
manufacture, fired by one “ Acme ”-type firebox. 
The whole production is on a piece-work basis, each 
core being individually priced. The layout and 
arrangement of the light-core shop is shown in Fig. 1. 
This was one of the earliest attempts in this country to 
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Fre. 3. 





Fig. 4. 


introduce rational mechanisation and organised 
production in what is essentially a jobbing, or at best 
a batch-production, core shop. Core making is carried 
out on cross benches a, by female labour, the behesnc 
being linked up with a roller conveyor b, specially 
built to minimise bumping, leading to a large “‘ Acme ” 
continuous drying stove, on to which the cores are 
loaded for drying. This stove is capable of handling a 
core of a maximum size of 5 ft. 6 in. by 20 in. by 20 in. 
\t the discharge end of the stove, the dried cores are 
unloaded on to another roller conveyor d, which 
distributes them to the core dressers and finishers, 
who are again females. Finished blacked cores are 
loaded on to another roller conveyor e, leading to 
another Acme continuous stove f for drying off the 
wet black coating. A roller conveyor system g deals 
with the return of the core plates to the core makers. 
A section dealing with assembly of individual cores 
into complete units is incorporated in the finishing 
department. The assembly is carried out in metal 
jigs and fixtures so that dimensional accuracy can be 
relied upon. In this way, mould closing is simplified 
and the human element reduced to a minimum. Every 
core is subjected to inspection before being dispatched 
to the foundry departments. Here, again, female 
labour is solely employed on all production work, 








Larce Core-Maxine SuHop. 





Licgut Corge-MAkKING SuHop. 


and a similar piece-work system is in operation to that 
for the large core shop. A recent installation is a 
Coleman core-blowing machine, visible in the left 
foreground in Fig. 4, which is a general view of the 
light core-making shop. This machine has proved 
very successful in the production of comparatively small 
batches of cores. Owing to the variety of existing 
core boxes to be dealt with, Messrs. Ruston and Hornsby 
found it necessary to develop a new type of back 
blowing plate. This plate is provided with a replaceable 
gauze centre, with a hole in the middle for the admission 
of the sand to the box, the entrapped air passing back 
through the gauze and escaping through suitable 
vents in the plate. By this means it has been found 
possible to handle existing core boxes, both in metal 
and wood, with an almost entire absence of alteration. 
With this special plate, at least six different boxes 
can be in production at the same time without lengthy 
alteration to the machine or fixtures. The core 
assembly for small vertical-engine housings is shown 
in Fig. 5. 

The main foundry department consists of two large 
modern bays, each 600 ft. long by 50 ft. wide. Heavy 
work is handled in the first bay, which is served by 
six overhead cranes. The full range of medium and 
heavy Diesel-engine housings, bedplates, flywheels, 








Corr ASSEMBLY FOR SMALL 
VERTICAL ENGINE. 


and other general heavy work is made in this bay. 
At the present time, ramming is carried out with the 
aid of two portable sand slingers and two large bumpers, 
but an entirely new arrangement is in course of erection. 
It is proposed to utilise a motive-type sand slinger 
for all No, 1 bay work and part of No. 2 bay work. 
The main difficulty in adopting this system was the 
length of the shop, and the long travel necessary in 
consequence to refill with sand. This difficulty has 
been overcome by arranging for the slinger to have 
sand available at any point along the 600-ft. length 
of the shop. Instead of the usual overhead-hopper 
sand supply, an overhead endless belt is provided for, 
running immediately over the slinger track. Plough 
points will be located at 8-ft. intervals, so that the 
slinger storage hopper can be continuously filled at 
any point on the track during actual slinging, and the 
arrangement also allows for trimming the sand in the 
slinger hopper. Used sand will be handled by means 
of an underground return belt running the whole length 
of the shop, each moulding floor having its own knock- 
out. It was considered that a central knock-out 
station in such a long shop would cause too much 
disorganisation, particularly with the cranes. The 
return belt will deliver the sand to a cleaning and 
preparing plant. This will consist of an existing 
complete August Simpson mill, screen, magnetic 
separator and storage hopper, and a new installation 
of a second mill and storage hopper. The mills will 
discharge on to belt conveyors and then to a hopper 
having a rotary plate, and the sand will be ploughed 
off at this point on to the main overhead distributing 
belt to the sand slinger. One of the mills will be 
arranged for either mixing special facing sand or the 
bulk slinger sand. When facing sand is made, the 
swinging belt conveyor will discharge into tubs, which 
will then be taken by Morris telphers to any point 
in the shop. When this mill is engaged on the bulk 
sand, the conveyor will deliver into the hopper feeding 
the slinger belt. The whole of the sand distributing 
and preparing plant has been supplied by Messrs. 
August’s, of Halifax. Mould drying is carried out in 
eight large stoves, located at convenient points round 
the shop, each heated by Acme type coke-fired 
forced-draught fireboxes made by Messrs. The Foundry 
and Engineering Company, Limited, West Bromwich. 
Four of the stoves are equipped with frictionless 
bogies supplied by the same firm. Temperatures are 
controlled by Cambridge recording thermometers. 
A special feature of this department is the number of 
jigs and templates supplied to the moulders with 
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every job, for use in setting the cores. This entirely 
dispenses with the use of the foot rule and ensures 
accurate location, so that subsequent machining 
operations are simplified and the production of inter- 
changeable parts assured. The melting equipment 
for the main foundry consists of two cupolas of 9 tons 
per hour capacity and one cupola of 4 tons per hour 
capacity. The two large cupolas are of the balanced- 
blast type and are blown alternate days, each being 
carefully overhauled and prepared after each day's 
run, All three cupolas operate on a continuous tapping 
principle. The cupolas have only one tap hole each, 
through which metal and slag are tapped, the slag 
being automatically separa in the cupola spout. 
The whole of the melting operations are controlled 
by a branch laboratory, located in the foundry, dealing 
only with foundry problems, Over 100 tons of molten 
metal per day are handled, the castings varying from 
10 ewt. to 20 tons, As many as 130 cores are assembled 
in one mould for certain jobs, and 90 per cent. of 
the work produced is subjected to a pressure test 
after final machining. The smaller cupola is used 
solely for special metals and is in daily operation. 
All eylinder heads, for example, are cast with metal 
from this cupola, a special mixture being employed 
for the purpose. 


(T'o be continued.) 


THE LATE MR. G. S. RAM, O.B.E. 


We regret to record the death of Mr. G. S. Ram, 
O.B.E., which occurred at Bournemouth on Saturday, 
May 21. Mr. Ram was for many years H.M. Senior 
Electrical Inspector in the Factory Department of the 
Home Office, and was well known to electrical engineers 
as a leading authority on the installation of plant and 
apparatus, so that it would be certain to operate with 
safety and without danger to those concerned in its 
maintenance, 

Gilbert Scott Ram was apprenticed in 1882 to the 
Hammond Electric Light Company, Limited, and after 
the completion of his time was for some ten years 
engaged in various important positions connected with 
electricity supply, serving with the firm of Goolden and 
Trotter, and in New York, Leeds, and Blackpool. Later, 
he became borough electrical engineer of Coventry, but 
shortly afterwards joined the Nernst Lamp Company 
until, in 1902, he was appointed to the Factory 
Department of the Home Office at a time when the 
proper installation of electrical equipment in factories 
was engaging the attention of the authorities. It has 
been said that his appointment was made on the 
principle of setting an engineer to catch an engineer, 
but in practice he devoted himself to assisting others 
to avoid the pitfalls which rapid development sank 
across the paths of the unwary. His name will always 
be associated with the code of regulations which was 
issued in 1908 for the purpose of preventing electrical 
accidents, an object which, it may be said, they have 
largely achieved, since the number of accidents due to 
electrical causes has not increased in anything approach- 
ing the rate at which plant has been installed. It is 
interesting to note that the explanatory memorandum 
which accompanied the code is still substantially in 
the form in which Ram wrote it, and still has a sale of 
some 2,000 copies perannum. His reports on electrical 
progress, which appeared each year as part of the report 
of the Chief Inspector, were also worthy of study, and 
created a tradition for helpfulness and clearness of 
outlook ia this form of document which has been 
worthily followed by his successor. For a time Mr. 
Ram also acted as Electrical Inspector of Mines, 
thongh this was later made a separate appointment. 
He was also responsible for drawing up the electrical 
regulations for cinema theatres. 

Mr. Ram was appointed an officer of the Order of 
the British Empire in 1926, and retired from his position 
« Senior Inspector in 1930. He was elected an 
Associate of the Institution of Electrical Engineers in 
1887, and was transferred to the class of Member in 
1897. He served as an Ordinary Member of the 
Council from 1915 to 1918, He was the author of a 
text-book on “The Incandescent Lamp and its 
Manufacture.” 











Sovra Arrican Imrorts or Moror Cyroies.—Of 
the 374 motor cycles registered in the Union of South 
Africa during the first two months of the present year, 
322 were of United Kingdom origin 

Harpentne Gears py Oxy-AcCETYLENE FLAME: 
\ppenpusm.—lIn the article, with the above title, which 
appeared on page 590 of Exarneertne of May 27, it 
was mentioned that the process had been pioneered in 
England by Mr. A. E. Shorter, M.B.E., M.I.Mech.E. 
We are now informed by Messrs. Shorter Process Com- 
pany, Limited, Celtic Works, Savile-street East, Sheffield, 
4, of which Mr. Shorter is managing director, that they 
hold the British rights for the sale and distribution of 
the machine described, which is to be known in this 
country as the Shorter-Sykes gear-hardening machine 





CONTRACTS, 


Messrs. THe Encutse Exvectric Company, LimiTep, 
Stafford, have received a repeat order for ten double-deck 
all-metal omnibus bodies, for the Bradford Corporation, 
from Messrs. Transport Vehicles (Daimler), Limited. 

Messas. Tae Trussep Concrete Steet Company, 
LimrteD, Horseferry House, Horseferry-road, London, 
S.W.1, have been appointed the reinforced-concrete 
engineers for a number of new building works, including 
the Itehen School, Southampton ; new arts 
and crafts rooms at Ebbw Vale for the Monmouthshire 
Education Committee ; and Municipal Offices at Wigan. 
In addition, Truscon floors are being construc at 
Slough High School for Girls and at the headquarters of 
the Kensington Regiment, Hammersmith- , London, 
W.6, while Truscon pre-cast floors are being used at the 
Earlsdon Factory, Coventry, of Messrs. Coventry 
Repetition Company, Limited, and at the Cleadon Park 
Senior School, uth Shields. Contracts for balcony, 
floor and ceiling construction on the Hy-Rib system have 
also been received. 

Messrs. Tae Western Evecrric Company, Limtrep, 
Bush House, Aldwych, London, W.C.2, have received 
orders for the installation of their Mirrophonic sound- 
system equipments in the two new Cunard White Star 
liners Queen Elizabeth and Mauretania. There will be 
three installations in the Mauretania and two in the 
Queen Elizabeth. 

Messrs. SPANNER Taimste Tose Borers, Limtrep, 
9, Billiter-square, London, E.C.3, owners of the patents, 
have supplied the — for two Spirafio-Steddyfio 
composite waste-heat, oil-fired boilers, built by Mrssrs. 
Joun Tompson (WoLVERHAMPTON), Liurrep, Wolver- 
hampton, to provide all the steam required for auxiliary 
services and Reating in the new M.S. Vega. The boilers 
have a guaranteed output of 2,200 lb. of steam per hour 
from waste gas at full power, and of 3,300 Ib. per hour 
from oil firing with Todd burners. They are 6 ft. in 
diameter by 17 ft. 3 in. high, and have a total heating 
surface of between 900 sq. ft. and 1,000 sq. ft. per boiler. 

Messrs. MERRYWEATHER AND Sons, LimMirepD, Green- 
wich-road, London, 8.E.10, have delivered to the London 
Fire Brigade a further all-enclosed dual-purpose motor 
fire engine. The six-cylinder motor is of 115 b.h.p., and 
the turbine pump is capable of delivering 850 gallons 
per minute. The firm has just received another repeat 
order from the London Fire Brigade for a similar engine, 
and also for a new-type emergency tender. 
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PERSONAL, 


Prorgessor R. H. Fowser, O.B.E., M.A., F-.R.S.. 
at present Plummer Professor of Applied Mathematics 
in_the University. of Cambridge, has. been appointed 
Director of the National Physical Laboratory.* He will 
succeed Dr. W. H. Bragg, who has been elected Cavendish 
Professor of Experimental ics in the University 
of Cambridge, as from October 1. 
Re H. J. Goven, M.B.E., grey Fo owen 5 oe of 
the Engineeri Department at ational Physica! 
Laboratory, Teddington, has been selected for the new 
appointment of Director of Scientific Research at the 

ar Office. Dr. Gough will be responsible to the Director- 
General of Munitions Production for the organisation 
and direction of all the research work conducted for the 
War Office and he will also represent this nent 
on the various inter-departmental research organisations. 


Messrs. CALLENDER’s CABLE AND CONSTRUCTION 
Company, Limrrep, Hamilton House, Victoria-embank 
ment, London, E.C.4, opened, on June 1, a new sales 
office and stores at 131, -street, Edinburgh, 2. The 
new office is under the c' of Mr. J. H. Drswoopt. 
The address of Messrs. nder’s contracts office. 
18, Grosvenor-street, Edinburgh, 12, remains unchanged. 


MaJor R. R. Sewarp, M.1I.Mech.E., has been appointed 
manager of the marine department of the London office 
of Messrs. John I. Thornycroft and Company, Limited, 
Thornycroft House, Smith-square, London, 8.W.1, in 
succession to Commander R. Leyland, who has left the 
service of the Company. 


Mr. K. Lockuart Smrru has resigned his position 
with Messrs. The Western Eleetric Company, Limited, to 
join the board of Messrs. Cleco Electric Industries. 
Limited, 39, Victoria-street, London, 8.W.1, and 
Leicester. He will also be appointed to the boards of 
Messrs. Gold Seal Electrolyte, Limited, and Messrs. A. 
C. E. Utilities, Limited, the offices of both of which are 
at 39, Victoria-street, S.W.1. 


Messrs. CLIFTON AND WADDELL, Johnstone, near 
Glasgow, have appointed Mr. P. G. Stirling to be their 
London representative, with an office at Salisbury-square 
House, London, E.C.4. 


Messrs. Ferranti, Limrrep, Hollinwood, Lancs, have 
recently entered into arrangements with Messrs. WILD- 
Barrietp Execrric Furnaces, Limtrep, Elecfurn 
Works, North-road, Holloway, London, N.7, and their 
associated Company, Messrs. G. W. B. Etecrric Furn- 
ACEs, LimIrepD, 1 ve House, Belgrove-street, London, 
W.C.1, whereby these two companies have the sole 
right for the supply of Ferranti moving-coil voltage 
regulators when fitted with the Ferranti temperature 
voltage relay control for furnace work. 


Messrs. Bascock aNnp Witcox, Limirep, Babcock 
House, Farringdon-street, London, E.C.4, have acquired 
from Messrs. The Allen-Sherman-Hoff Company, Phila- 
delphia, the exclusive world rights, with the exception 
of the United States and Canada, for the manufacture 
and sale of the Hydro-Jet system of ash and dust handling, 
which rights have hitherto been held by Messrs. Ash 
Company (London), Limited. Mr. P. B. Siux, who will 
continue as a director of the latter firm, will join Messrs. 
Babcock and Wileox on June 30, and will be appointed 
manager of the crane and conveyor department on the 
retirement of Mr. A. Lennox. Messrs. Ash Company 
(London), Limited, will complete all contracts obtained 
by them up till June 30. 


Tue Rr. Hon. Lorp Hynpury has been elected chair 
man of Messrs. Stephenson Clarke and Associated Com 
panies, Limited, 4, St. Dunstan’s-alley, London, E.C.3. 
in succession to Str Sternenson H. . K.C.B., who 
retired recently. 

Mar. E. G. Puiiiirs, M.1.E.E.,M.1.Mech.E., consulting 
engineer, Queen's-chambers, King-street, Nottingham, 
has taken into partnership his chief assistant, Mr. L. W. 
Norrotx, and his son, Mr. Exic Georce Pups. 
He is also removing to more commodious premises. As 
from June 7, the description and address of the firm 
will be Messrs. E. G. Puiiirs, Son anp Norrorg, 
Arskus House, Annesley-grove, Nottingham. 

Messrs. LANCASHIRE DyNamMo AND Crypto, LIMITED, 
Trafford Park, Manchester, inform us that the address of 
their Glasgow office is now 80, Blythswood-street, 


Glasgow, C.2. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 

Structural Steelwork, also gutters, hopper heads. down 
pipes, windows, roller and other doors, galvanised 
corrugated sheeting, louvres and sump covers, with all 
bolts, rivets and fastenings. South African Railways and 
Harbours, Johannesburg; July 11. (T. 22,340/38.) 

Borehole Pump, vertical spindle, with either squirrel- 
cage or slip-ring motor, and switchgear, valves and pipe 
fittings. ublic Works Department, Pretoria ; June 16. 
(T.Y. 22,347/88.) 

Steel Lockers, 1,000, approximately 36 in. long, 14 in. 
high, and 17 in. deep, fitted with door, ae and staple. 
The City Connell, Sohenbbebirg ; June 15. (T. 22,349/38.) 

Galvanised-Steel Bolts, 12,000 swan-neck, and 27,200 
arm bolts. Post and Telegraph Department, Welling 
ton, N.Z.; July 21. (T. 22.488/38.) 
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NOTES FROM THE SOUTH-WEST. 
Carvirr, Wednesday. 

Welsh Coal Trade.—Only a very smal! amount of 
new business was again offering in the principal grades 
on the Welsh steam-coal market throughout the past 
week. Foreign customers were still showing marked 
reluctance to enter into commitments very far ahead, 
as they regarded an early substantial fall in values as 
inevitable. They were consequently making purchases 
only in respect of their immediate pressing needs. As a 
result of the continued absence of any substantial buying, 
collieries have been compelled to reduce outputs in order 
to prevent the undue accumulation of surplus stocks at 
the pitheads. The heavy deliveries, still being made 
under past contract bookings, continued to provide a 
ready outlet for a very large t of current outputs 
and enabled sellers to maintain reserve. Quotations 
showed only a slight reduction from recent levels, and 
eeapeet of any material easing seemed remote as yet. 

me of the best large qualities were still well booked 
and with supplies not too freely offered the tone was 
steady. Inferior large kinds were in plentiful supply to 
meet a very quiet request and were Owing 
the curtailment of outputs, dry peas and beans were 
difficult to secure, but the other small and sized sorts 
could be easily obtained and were easy. A quiet demand 
circulated for cokes which remained fairly steady. Patent 
fuel and pitwood met a very slow demand but quotations 
showed no material change. 

Iron and Steel Trade.—Quiet conditions ruled. in the 
iron and steel and allied trades of South Wales and 
Monmouthshire last week. The demand for all products 
was very slow and works generally were in need of fresh 
orders. The tin-plate trade, in particular, was only 
very quietly engaged and stoppages were frequent. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—The majority of the big steel and 
engineering works are actively re and only in 
isolated instances is a weakening in demand reported 
Sheffield’s steel output has been well maintained, and 
latest statistics show that, in April, this area turned out 
144,500 tons in steel ingots and castings, which total is 
only 1,100 tons less than the figure for April last year. 
Compared with March, however, it shows a decline of 
15,000 tons. From inquiries at representative works, 
the demand is steady, and forward buying is more 


substantial. The scrap market has several bright 
features, but gross turnover is not as heavy as twelve 
months ago. The position of the heavy machinery and 


engineering branches is promising. Order books are well- 
filled, and inquiries more numerous on both home and 
overseas account. Industrialists have faith in the 
future; a more settled international situation, they 
consider, would stimulate buying. The call for railway 
rolling stock shows further improvement, while the 
demand for ship steel, forgings and castings, and all types 
of deck furnishings and auxiliary machinery is well up 
to recent standard. Sheffield is supplying an increasing 
tonnage of naval equipment. The Sheffield Electricity 
Department has received sanction from the Electricity 
Commissioners to borrow over 30,0001. in connection with 
extensions to the switchroom at Blackburn Meadows, 
ma for the extension of the 33-kV switchgear at Black- 
ws, and new feeder and distribution mains in 
various parts of the city. Transformers to the value of 
over 10,0001. have also been ordered. The Watch 
Committee are to purchase, at a cost of 1,485l., a fire 
engine of 600-800 gallons per minute capacity, in addition 
to 13 two-seater motor cars. A firm specialising in the 
production of furnaces has booked an order, from a 
motor-car making concern, for four large continuous 
furnaces. These comprise: A continuous carburisi 
an air pemnpoting furnace, a reheating furnace, 
and a normalising furnace, 41 ft. 6 in. long. Over 30 
furnaces, mainly of the continuous type, have been 
supplied to another firm. Messrs. M and Com- 
pany Limited, report the receipt of an order for two large 
water turbines for India. Each turbine is to develop 
12,200 brake horse-power. ‘The special steel-producing 
branches are busily employed, while there is a steady 
run on clutch plates, gear boxes, and all types of motor- 
ear accessories. The call for agricultural machinery and 
parts shows further improvement. Business is also brisk 
in agricultural steel, spring steel, edge-tool steels, aircraft 
steels, mining steels, composite steel, and deep-drawing 
steel. 

South Yorkshire Coal Trade.—Export trade continues 
quiet, but more inquiries are circulating from Sweden and 
Tianmnasts. The recent lowering of prices has not stimu- 
lated the demand. South Yorkshire quotations have 
been reduced by 6d. per ton. Exports from Hull, 
Grimsby and Immingham last week totalled 71,000 tons, 
as compared with 65,000 tons in the same week last 
year. The inland demand for industrial coal has 
developed slight weakness, owing chiefly to the lighter 
trades taking reduced supplies. Small coal is in steady 
demand, house coal is a dull section, while the coke 
market shows only slight improvement. 








Tue Royat AgronavticaL Society.—Mr. A. H. R. 
Fedden, M.B.E., M.1.A.E., M.I.Mech.E., F.R.Ae.S., 
has been elected President of the Royal Aeronautical 
Society for the year 1938-39. 





Tse Poise Coat Inpustry.—The output of coal 
during the first three months of the present year amounted 
to 9,456,000 tons, as compared with 8,590,000 tons 
during the corresponding period of 1937. The difference 
of 866,000 tons represents an increase of 10-08 per cent. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLessrovucnH, Wednesday. 
Pig-Iron Production.—After the authoritative state- 
ment a week ago that the entire blast-furnace plant of 
Messrs. Dorman, Long and Company, Limited, was, 
for the present, to continue in operation, the firm’s 
decision to blow out four stacks at Cleveland Works 
has caused some surprise. The furnaces to be closed down 
are old units of small capacity which have been in action 
owing to the exceptional demand for pig-iron in the last 
eighteen months. Stocks are inconveniently large and 
pe shrinkage of iron consumption has com- 
pelled producers to reduce output. Export trade has 
virtually been at a standstill for some little time and 
home users are not only buying little tonnage, but are 

specifying for smaller supplies under running contracts. 
The Cleveland Iron Trade.—With the light inter- 
mittent make of Cleveland pig more than ient for 
present requirements, prospect of resumption of ~~ 
production is remote. Consumers of foun iron have 


to| still heavy accumulations of Continental brands— 


purchased when Cleveland qualities were unobtainable— 
to consume before they can return to the ordi use 
of local products. They have, however, signed a loyalty 
agreement, with producers, to use British iron ly. as 
soon as conditions permit. At the same time foreign 
material is still offered freely at exceedingly low figures, 
and notwithstanding the 5s. rebate conceded to firms 
who undertake not to draw supplies from abroad, 
customers consider that the situation justifies reduction 
of quotations which are fixed to the end of the year at 
the equivalent of No. 3 Cleveland at 109s. delivered 
within the Tees-side zone. 

Hematite.—Output of East Coast hematite continues 
excessive, and the hampering statistical position 
threatens to necessitate further curtailment. Trans- 
actions are on a quite trifling scale and almost confined 
to sales of small Sepnage of use at works near producing 
plant. The needs of ers’ own consuming departments, 
though reduced, are still large. Odd are 
to oversea customers, but new business with firms abroad 
is unheard of. Quotations are stabilised for supply 
to the end of the year on the basis of No. 1 hematite at 
133s. delivered to North of England areas, but merchants 
od consumers protest that recognised values are too 
nigh. 

Basic Iron.—The production of basic iron is ample, 
but none is offered for sale, makers reserving output 
for their steel works, and the nominal price remains at 
100s. 


Foreign Ore.—Consumers of foreign ore are heavily 
bought and are off the market. Imports are maintained 
on a regular and more than adequate scale. Unloadings 
on Tees-side last month totalled 216,936 tons, compared 
with 174,679 tons in April. 

Blast-Furnace Coke.—There is next to no local demand 
for Durham blast-furnace coke, supply of which is very 
plentiful. Consumers have made provision for extensive 
deliveries over lengthy periods and expect to renew 
contracts, when occasion needs, at lower figures than 
named at present. 

Manufactured Iron and Steel.—Nearly all descriptions 
of semi-finished and finished iron and steel are slow of 
sale. Import of foreign products has now become quite 
light, but users of semi-finished commodities have still 
very considerable tonnage on hand. Local makers 
have now no difficulty in meeting demand. Producers 
of finished heavy steel continue very busily ¢mployed 
and have contracts to execute that will keep plies. ei 
at capacity for a while, but expansion of bu is 
to maintain the heavy output for long. ufacturers 
of most kinds of other finished material are less favourably 
placed, makers of some commodities being much in 
need of orders. Departments turning out light steel 
sections have a dea] of work on hand, but are pre- 
pared to enter into contracts for near delivery ; sheet 
makers are diligently seeking home and export orders 
and iron founders are slack in some departments. 
Principal market quotations for home trade stand : 
Common iron bars, 131. 5s.; steel bars, 111. 188.; soft 
steel billets, 71. 17s. 6d.; hard steel billets, 91. 2s. 6d. ; 
steel ship rivets, 151. 2s. 6d.; iron ship rivets, 171. 5s ; 
steel constructional rivets, 161. 58.; steel boiler plates, 
lll. 188.; steel ship, bridge and tank plates, iD. 88. ; 
steel angles, 111. 0s. 6d.; steel joists, 111. 0s. 6d.; tees, 
121. Os. 6d.; heavy sections of steel rails, 101. 15s. 6d. ; 
fish plates, 141. 158. 6d.; black sheets, No. 24 gauge, 
151. 158.; and galvanised corrugated sheets, No. 24 
gauge, 181. 10s. For export black sheets are quoted, 
131. 5s.; and galvanised sheets, 161. 15s. 

Scrap.—Very little business in scrap. Controlled prices 
of 678. 6d. for light steel and 69s. 6d. for heavy description 
are unchanged, but deliveries are restricted. Machinery 
metal remains at 75s. and heavy cast iron at 70s., but a 
reduction of 2s. 6d. in light cast iron marks the price 
down to 52s. 6d. 





Rattway SLEEPERS OF IMPREGNATED BosNIAN 
Brrecu.—A plant for the impregnation of beech railway 
sleepers is being erected at the Krivaja saw mill, Zavi- 
dovici, Bosnia, Jugoslavia. The scheme is-stated to 
constitute the first attempt of a Bosnian timber company 
to introduce the impregnation of beech wood. Hereto- 
fore, this timber has merely been immersed in a solution 
of a mercury salt prior to being employed on the various 
forest railways of the country. The method’ to be 
employed is held under a patent owned by a Ozechoslovak 
engineer, and it is s that the concern will aim at a 
considerable output of impregnated beech railway 
sleepers for home use and export. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—While there is still quite a good 
demand for the heavier classes of steel, the scarcity of 
new business is causing makers a little anxiety. There 
is, nevertheless, a very strong feeling that a buying 
movement is within sight, and this view is st ned 
by the number of inquiries which have recently come on 
to the market. Some of these may only be'feelers, but 
it is known that in quite a few cases the inquiry is real 


as ae } — a to follow in the near 
ture. e demand from the —— is very poor 
because of the scarcity of orders for new tonnage but 


the world unrest is largely to blame for this state, and 
as soon as the general outlook becomes clearer there 
is sure to be an expansion of business, and shipowners 
are likely to enter the market once more. Structural! 
material is still in fair demand, but as engineers are 
getting well advanced with many of their contracts 
and have not been booking many fresh orders, the 
outlook is not too reassuring. Certainly, there are a 
fair number of inquiries in the market but the actual 
volume of work is not very heavy. Conditions in the 
black-steel sheet trade show little change, and short 
time is still general. Export business is exceedingly 
quiet and even the reduc rices now being named for 
overseas lots have failed so far to bring out much busi- 
ness. Home prices are unchan and the following 
are the current quotations :—Boiler plates, 111. 18%. per 
ton ; ship plates, 111. 8s. per ton; sections, 111. 0s. 6d. 

rton ; medium plates, 131. per ton ; black-steel sheets, 

o. 24 gauge, in minimum 4-ton lots, 152. 158. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots, Tal. 10s, per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—The malleable-iron trade of 
the West of Scotland is still very quiet and makers have 
not eno business on hand to keep plant running 
continuously. The re-rollers of steel bars are again 
scarce of orders and, in the hope of securing more overseas 
orders, the export price was lately reduced by 15s. per 
ton. To-day’s market prices are as follows :—Crown 

» . 58. per ton for home delivery or export ; 
re-rolled steel bars, 12/. 13s. per ton for home delivery, 
and 111. per ton for export ; No. 3 bars, 121. 15s. per ton, 
and No. 4 bars, 131, 5s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—Dullness continues in the 
Scottish pig-iron trade and although the regular con- 
sumers are taking in steady deliveries, new business is 
very slow and stocks are accumulating. The’ stocks 
in merchants’ hands are considerable and are not bein, 
reduced with much rapidity. Prices are unc 
and the secretary of the Foun Pig-Iron Producers’ 
Association announced at the end of the week that he 
was authorised to state that definite ment had 
been reached to stabilise prices of fo and forge 
iron, controlled by the; Association, until December 31, 
1938. As previously stated, the prices of foundry 
and basic iron are fixed until the end of this year. The 
following are the current tations :—Hematite, 
6l. 138. per ton, and basic iron, 5t, 7s. 6d. per ton, both 
delive at the steel works; foundry iron, No. 1, 
61. 0s. 6d. per ton, and No, 3, 5l. 188. per ton, both on 
trucks at makers’ yards. 

ge | Contract.—Messrs. Alexander Stephen 
and , Limited, Linthouse, Govan, have received 
an order from Messrs. The New Zealand Shipping 
Company, Limited, London, for a cargo motorship 
of about 6,000 tons gross. This vessel will be very 
similar . a Kaikoura, ay Messrs. Stephen built 
last year for the same owners. er machinery 
will consist of a four-cylinder Berdlny Oneie-Doxtors 
Diesel engine of 4,250 h.p., the cylinders being 670. by 
2,320 mm., and will be supplied by Messrs. Barclay, 
Curle and Company, Limited, Whiteinch, Glasgow. 
Messrs. 8 ve already six merchant vessels on 
hand, as as two cruisers and two destroyers, and this 
a order will ensure a longer spell of activity in the 
yard. 


LAUNCHES AND TRIAL TRIPS. 


“ Trrapic.”—Single-screw cargo and r motor- 
ship for the conveyance of phosphate in bulk from Nauru 
and Ocean Islands to Australia and New Zealand and to 
carry stores to the Islands on her return ge; single- 
acting, four-stroke Harland-B. and W. Diesel engine 
supplied by Messrs. J. and G. Kincaid and Company, 
Limited, Greenock. Trial trip, May 25. Main dimen- 
sions, 435 ft. by 60 ft. by 37 ee. Built by Messrs. Lith- 
gows, Limited, Port Glasgow, to the order of the British 
Phosphate Commissioners. 

“Hetene Kovutvuxunpis.”—Cargo steamer; triple- 
expansion engines supplied by Messrs. The North Eastern 
Marine Engineering Company, Limited, Wallsend-on- 
Tyne. Launch, May 26. Main dimensions, 433 ft. 6 in. 
by 60 ft. 6 in. by 37 ft. 3 in. Built by Messrs. Short 
Brothers, Limited, Pallion, Sunderland, for Messrs. The 
Atlanticos Steamship Company, Limited, managed by 
Messrs. Kulukundis Brothers, Limited, The Pirwus, 
Greece, and London. 

Barcres.—Three hatched swim barges, each to carry 
250 tons. Launched during May. Main dimensions of 
each, 105 ft. by 24 ft. 9in. by 6 ft. 9in. Built by Messrs. 
Harland and Wolff, Limited, North Woolwich, London, 
E.16, for Messrs. Associated Portland Cement Manu- 
facturing Company, Limited, London, 














Tae Cxarterep Svurverors’ InsritvtTion.—Sir 
Charles Bressey, C.B., C.B.E., who has been elected 
President of the Chartered Surveyors’ Institution for 
1938-1939, is the first Civil Servant to hold that office. 
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CHECKING ALIGNMENT OF WELDED Ral_. 


(For Description, see Page 617.) 
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THE ROYAL 


Tue Royal Scottish Museum, E:linburgh, has now 
been open eighty-three years, during which time there 
probably has been no more satisfactory annual report 
than that of the present director, Mr. Thomas Rowatt, 
M.1.Mech.E., for 1937 addressed to the Scottish 
Education Department.* The museum has four 
departments, devoted to art and ethnography, natural 
history, technology and geology. The care and 
maintenance of the buildings is a duty of H.M. Office 
of Works, and the report gives ample evidence of the 
co-operation of this department with the museum staff 
in their efforts to keep the museum in the forefront 
of such institutions. The technique of display is con- 
stantly advancing, and a good example of this improve- 
ment is referred to in the notes on the new hall of 
osteology in the natural history section, where the 








* Published by H.M. Stationery Office. [Price 3d.] 


UNLoapING Wetpep Rats. 
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SCOTTISH MUSEUM | Skeletons have all been arranged against a background 


of black. In his notes on the technological department 
the director deals first with the activities of the work- 
shop, in which during 1937 a model to a scale of } in. 
of a mechanical gas producer of the R. D. Wood 
type has been completed, and the construction to a 
scale of jnd of a model of a rolling lift opening 
bridge was put in hand. The Boulton and Watt 
engine has been improved, the Wylam Dilly locomotive 
has been re-erected on an early railway track, and 
the model of an Allen triple-expansion engine has 
been reconditioned. There have been additions to 
the shipping, aircraft and wireless collections, and a 
gallery has been devoted to the illustration of world 
geography in general and Scottish geography in par- 
ticular. The principal event in the year was the 
exhibition during August and September, 1937, of 
the Coronation robes of the King and Queen and 


—_—_—_—- | others. This proved very popular and it was largely 


responsible for the number of visitors, 654,791, reaching 








Wetpep Rait-Lenetas ALONGSIDE TRACK. 


a new record. The Saturday evening lectures in the 
winter had an average attendance of 323. The interests 
of mankind are as diverse as are the exhibits in the 
museum, and we note that among the loans are a 
steam engine of almost microscopic dimensions yet 
perfect in detail, and a model of a barque on a black- 
and-white stand in an aspirin bottle. Among seamen 
the making of “ bottle ships” has often proved a 
source of pleasure, and one cannot but admire the skill 
and patience shown in their making, although they 
only rank as curios. 








Tae Destruction or Wreps on L.M.S. Branca 
Lrxgs.—The “ weed-killing " special train of the London 
Midland and Scottish Railway began a six-weeks’ tour 
of branch lines at Crewe on May 9. The train comprises 
an engine, a number of rail-tank wagons conteining 
chemicals, two specially-adapted tenders, and wey 
van fitted with and sprayin us. t the 
end of the tour the train will Roce Cocered 1,000 miles. 
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THE MOBILISATION OF 


KNOWLEDGE. 

In an article which appeared in our issue of 
February 3, 1933, Dr. 8. C. Bradford stated that 
at that time there were some 14,000 technical and 
scientific periodicals in existence. This figure may 
possibly have increased in the intervening five years, 
but for our present purpose the order of magnitude 
alone is of interest. Further, Dr. Bradford stated 
that the 14,000 periodicals published annually some 
750,000 scientific and technical articles. Turning 
to a more recent date, in our issue of May 6 we 


;| recorded that at a lunch of the Association of 
+| Special Libraries and Information Bureaux, on 


April 27, Sir Harry Lindsay said that articles in 
current journals were the sources of information 
from which the present-day scientific worker 
obtained the data and the records of progress of 
his subject. In any discussion on the mobilisation 
of knowledge, particularly scientific knowledge, 
these two initial conditions of the problem may 
usefully be kept in mind. 

Without any cynical reflections on the average | § 
quality of human performance, it is obvious that 


by Dr. Bradford cannot be of the first rank, while 
there will be much repetition and mere compilation. 
None the less, here and there in the mass there may 
lie buried new facts, new interpretations, contribu- 
tions to progress, which, if knowledge of them 
could be widespread, would help, each in its degree, 
the advance of science and the progress of material 
civilisation. The problem before the research 
worker, and particularly before the research organi- 
sation, is how to come to a knowledge of these 
jewels in the bulk, and how to ascertain that he or 
it is not engaged on investigations, which may be 
long and expensive, that have already been carried 

someone else. The research workers 
lerstood in this connection, include all' this 





to be 


the great majority of the 750,000 articles estimated | Pac 


who are striving to improve any machine or other 
human contrivance, equally with those who are 
concerned with the activities of the “ disorderly 
molecules.” 

One of the obvious ways in which advances may 
be brought to general attention is by means of 
abstract journals. In some sciences, such as 
chemistry and metallurgy, the services provided 
by such journals have been reasonably complete 


| for some years in this country, but it is only recently 


that an attempt has been made to provide similar 
facilities in the engineering field. The excellent 
and enterprising work undertaken by the Institution 
of Civil Engineers in extending its own abstract 
service and co-ordinating it with others has greatly 
improved conditions. Engineering, however, is a 
subject in which the difficulties are unusually great. 
In the course of the Liverpool University Rankin 
Lecture for 1938, delivered on April 25, to which 
he gave the title which we have borrowed for 
this article, Sir Josiah Stamp pointed out that while 
a physicist by means of a study of abstracts 
and the current relevant journals could keep fairly 
weil in touch with important advances affecting his 
sphere of work, the same thing did not apply to 
the engineer. 

Even assuming that direct engineering research 
was adequately documented, much would be 
necessary for the engineering worker. In his sphere 
of activity many sciences meet. Sir Josiah said that 
the engineer might at any moment get a vital lead 
from chemistry, in connection, for example, with 
combustion or lubrication, or in reference to fric- 
tional surfaces and their molecular structure. He 
640 | might also obtain assistance from general physics, 
metallurgy, economic and statistical research, ac- 
countancy costing, industrial psychology, and in- 
deed from all the human sciences. The engineer 
would need to be Argus-eyed to pick up every 
possible lead, and as a result he drifted along 
hearing only the most strident claims upon his 
attention. From being, as he should, the most 
scientifically minded, he might, from sheer inability 
to keep in touch with relevant advance, turn out 
to be the least scientifically active. The problem 
of how he was to get in touch with pertinent ad- 
vanees. in sciences other than his own seemed 
rather intractable. 

Sir Josiah, however, was not content to leave the 
matter at that. Considering the possibilities of the 
conditions which have to be faced, he introduced, 
appropriately, a transport analogy. He took the 
ease of goods of various kinds travelling along a 
conveyor at a transhipment, or distribution, point. 
Men, watching labels or marks on the various 
packages as they passed along, would selectively 
transfer them to transverse conveyors which would 
carry them to further distribution points at which 
a more detailed selection could be made, the goods 
finally passing, say, to vans, each of which would 
deliver in a circumscribed area. If it were possible 
to pack the goods for each particular locality ia 
cases of specific size or shape, the whole of this 
sorting operation could be carried out mechanically. 
An arrangement of this kind could be, and was, 
used in various industrial operations in which, for 
instance, articles might be mechanically accepted 
or rejected in terms of some particular defect. It 
was difficult to conceive the application of such a 
refinement to general goods, but it was important 
pd note that the nearer it could be approached the 

r became the distribution. The more brain 
work could be exercised at the origins of the various 
kages, in giving them distinctive form, the less 
both of brain work and mechanical labour would 
be required at the point of distribution. 

The application of this fruitful analogy is clear. 
The more completely each piece of scientific informa- 
tion can be labelled, so that its nature may be 
recognised at a glance, then the more easily will 
possible users be able to pick it up and the less the 
chance that it will be lost in the somewhat muddy 
stream of unco-ordinated records in which it is being 
carried along. Such a system of labelling informa- 
tion is in existence in the Universal Decimal Classi- 
fication System, which has been dealt with more 
than once in our columns, and of which Sir Josiah 





gave « brief description. In some spheres of work 
this system has made considerable progress, but 
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a survey of current scientific advance as a whole 
is as yet far from being provided by a stady of the 
various indexes and lists of abstracts which are 
produced by those working with this system. In 


engineering proper little has been done, and it | 


would not be unfair to say that most workers in 
that field neither use it nor concern themselves 
with it. 

The Universal Decimal Classification System is, 
however, making progress, even if slowly, and in 
discussing such a subject as the mobilisation of 
knowledge it may be useful to assume that it will 
gradually extend to include all the 750,000 scientific 
articles which are produced each year. The ques- 
tion then arises if, when this state is reached, the 
masses of references which will be available in 
any particular field will be so great that the indi- 
vidual worker will be unable to make effective use 
of them on account of their sheer number. What 
may appear to be an immediate reply is furnished 
by the Decimal Classification system itself, which 
allows of references to be subdivided to almost 
any degree, so that articles dealing with such a 
specialised subject as, say, instrument pivots may 
be segregated. This, however, does not meet the 
difficulty. The number of research workers who 
are interested only in instrument pivots is very 
small—in fact, there probably are no such people. 
The subdivision which the decimal system provides 
is a valuable feature, but the interests of engineering 
workers, as Sir Josiah pointed out, extend over 
such a wide field that many would have to concern 
themselves not with one subdivision, but with 
dozens or hundreds. Returning to the transport 
analogy, the user of the. system will be presented 
with so many packages carrying his particular label 
that he will not have time to open them. 

There is a possible way out of this difficulty. In 
his description of the decimal scheme, Sir Josiah 
said “ it would make for the maximum accessibility 
of knowledge in all fields with a little-organised and 
but only once exercised mental labour.” On the 
assumption that we may use the word in a highly 
specialised sense, the important part of this sen- 
tence is the statement that the labour should be 
“organised.”’ Ifa sufficiently large staff of indexers 
were employed, then clearly the 750,000 articles a 
year could each be labelled in the appropriate way. 
This would require an organisation—a very compli- 
cated one—but would not lessen the length of the 
lists which would be presented to the worker desiring 
to use the references. Organisation, as we under- 
stand it, would not only index the articles, but would 
weed them out. It is impossible to give a specific 
figure, but if the 750,000 articles were reduced by, 
say, two-thirds the problem would at once become 
more tractable. Even with the incomplete indexing 
and abstracting of to-day, some scientific workers 
find that the mass of material presented to them is 
too great to make effective use of, and it is fairly 
clear that a complete indexing of everything would 
merely result in masses of unused data. 

The present abstracting services exercise selec- 
tion, and although they do not cover the whole 
field, their services have extended in a promising 
way in recent years. Further extension may be 
expected, but the greatest service will be performed 


by extension of the field rather than by extension | methods very fundamentally. 
of the number of abstracts or indexed articles. | 
The number of articles to which the research worker | 
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the progress of science, which is not usually criticised 


for being too slow, there is a process of natural 
| selection in operation, and it is doubtful if many 


discoveries of importance are lost or even over- 
looked for long. Apart from the amazing’ number 
of scientific journals which are produced, all of 
which are read by somebody, the technical and 
scientific institutions, which also exist in amazing 
numbers, form forums in which any new and fruitful 
idea is likely to be brought forward and discussed. 
Under present conditions the research worker in 
any particular field cannot hope to keep directly in 
touch with all published matter relating to his 
subject, which may extend over at least six lan- 
guages, but if he lives in his own scientific world, 
as he is likely to do, any important advance will 
probably come to his attention sooner or later, 
either at a meeting or in the proceedings of an 
institution, or in some form or other in the pages 
of the scientific journals which he can find time 
to read. Those who conduct such journals and 
those who conduct scientific institutions are all eager 
to publish some new thing and may be trusted not 
to neglect important advances brought to_ their 
notice, while the authors of the advances will, in 
general, see that that notice is not lacking. The 
difficulty rather is that too much matter may be 
brought to their attention, but it is part of their 
duty to act as one factor in the process of natural 
selection, separating the ephemeral and _ trivial 
matter from the important advance. 

Tt may be argued that the process of what we 
have called “ natural selection” does not allow 
for the more enterprising originator or worker, who, 
on his own behalf, puts forward the strident claims 
to which Sir Josiah referred, and so obtains more 
than his due share of attention. It is doubtful 
if this is a serious disability. The strident claims 
are made to a very critical audience, and the process 
of sifting will in general be but little influenced 
by the contentions of the authors of the work 
under consideration. A more likely source of 
weakness lies in the possibility of missing important 
advances made by modest or uninfluential workers 
who are either indisposed, or have no opportunity, 
to make their claims public. Even in these cases, 
however, the present lack of co-ordination will 
probably result in delay in the general knowledge 
and application of important advances, rather than 
in their permanent neglect. 





CO-ORDINATION OF GAS SUPPLY. 


Ir is customary to regard industries and institu- 
tions of venerable age as being conservative, 
stabilised in their methods, bound by tradition, and 
somewhat unwilling to move with the times. Too 
frequently this is true, if only because the weight of 
accumulated precedent makes it difficult to adopt 
new methods. It is well known, however, this is 
not the case with the gas industry, although its 
foundations were being laid in the last decade of the 
Eighteenth Century, now nearly 150 years ago. 
During the greater part of the time that has elapsed 
since then, trade expanded rapidly owing to the 
opening up of new countries, and the gas industry 
expanded with it, and without having to change its 
The time came, 
however, when expansion of trade due to territorial 
expansion ceased, and as Sir Harold Hartley pointed 


is referred should be kept as few as possible, not | out in his recent presidential address to the Society 


made as many as possible. The border-line scientific 
matter which may be of service to engineers cannot 
be dealt with by engineering abstracting or indexing 
services, but if the engineers are to use it at all, that 
is an additional reason why the abstracts and 
references dealing with it should be confined to 
really valuable and new matter. It may be noted 
that the World Encyclopedia suggested by Mr. H. G. 
Wells, and to which Sir Josiah referred, would 
consist of carefully collated and critically edited 
and selected matter and would be no mere indi- 
westible assemblage of material. 

The production of abstracts or indexes of all 
scientific matter by organised highly technical and 


highly critical staffs is still a long way off, but | 


some comfort is to be obtained from the reflection 
that matters are going fairly well even in the present 
state of partial disorganisation. Fortunately for 





of British Gas Industries, a new form of trade 
expansion took its place, based on an extension of 
scientific research and discovery which, in many 
directions, has opened up new fields for activity, 
given rise to new industries, and has created new 
purchasing power as the result of increased produc- 
tion arising from this scientific development. Side 
by side with this, there has been a call for higher 
efficiency throughout all industry and a more 
scientific outlook about what constitutes economy. 
There has also been a growing tendency to group 
industry in large production units in order to get the 
maximum advantage of specialisation in every direc- 
tion. The gas industry, as Sir Harold showed in his 
address, has adapted itself to this changing situa- 
tion by taking the fullest advantage of research— 
“the best insurance for the future "—by develop- 


| ing new methods and appliances for the use of gas, 





and by reorganisation leading to close collaboration 
between the various sections of the industry. 

Certain aspects of this subject were discussed by 
Colonel W. M. Carr, O.B.E., in an address to 
the Royal Society of Arts on May 11 last, entitled 
“ The Co-ordination of Gas Supply.’ In this the 
author showed that although the gas industry in 
this country is, in Sir Harold Hartley’s words, 
“certainly getting a good share of the new pur- 
chasing power,” much yet remains to be done. 
In the United States of America, the 16,000,000 
gas consumers use approximately nine times as 
much gas per consumer as do the 11,000,000 gas 
consumers in this country, in spite of the attractions 
offered by cheap indigenous petroleum products. 
Colonel Carr believes that one of the major reasons 
for this difference is that in America there is greater 
use of gas in industry and generally a better apprecia- 
tion of its value as a clean and easily-controlled fuel. 
The domestic load is, however, not to be neglected, 
since a great expansion would be possible in that 
field *‘ by the introduction of simple optional tariffs 
that will enable the total heat requirements for all 
domestic purposes to be obtained at a total cost 
which does not exceed the present total average 
domestic budget for fuel.” This is an idea of which 
there is a growing appreciation in the gas industry. 
Nevertheless, Colonel Carr obviously looks to the 
industrial use of gas as the principal market for 
increased gas sales in the future. 

There are two ways of dealing with gas in industry. 
One is the simple but unscientific method of reduc- 
ing its price until it becomes sufficiently cheap to 
interest the purchaser. The other is to admit that 
gas must always be sold at a higher price per therm 
than solid fuels, but to show the user how to use it 
so efficiently that he can afford to pay the extra 
price for it. Colonel Carr, speaking no doubt from 
his great experience in inaugurating the industrial 
gas department at Stretford, as well as from his 
more recent experience as managing director of the 
United Kingdom Gas Corporation, is in favour of 
using both these methods, and it would seem that 
this approach to the subject is logical. There is 
obviously a limit to the price per therm that industry 
can pay for gas, and the lower the price of gas, the 
greater is its scope likely to be. It is probable that 
it will not be found possible greatly to reduce the 
cost of gas from point of treatment of the raw coal 
to the consumer’s meter, but considering that a very 
considerable part of the cost of gas—60 per cent. if 
we read Colonel Carr’s figures aright—is made up of 
special charges which vary greatly with the amount 
of gas that the consumer purchases, it should be 
possible to sell to the large buyer at very much less 
per therm than to the domestic consumer. “ Many 
undertakings,” Colonel Carr says, ‘‘ who have been 
in the habit of considering the average cost of 
supplying all consumers as representing the true 
cost, have not offered gas on terms acceptable to 
the industrial consumer.” At the same time, 
Colonel Carr also declares that “the gas supplier 
should be prepared to investigate each individual 
usage, and advise as to the most suitable design of 
appliance and burner equipment to suit any 
heating process, and to best conform with the 
working conditions existing in the factory . . . in 
the majority of cases the appliance requires to be 
specially designed to conform with the user's 
requirements if a high overall efficiency is to be 
obtained.” 

The gas industry is doing this work through the 
industrial gas development centres in the larger 
industrial towns. Colonel Carr is clearly an 
enthusiast in the industrial use of gas. He follows 
the opinion of Mr. E. V. Evans (page 272, anée), in 
declaring that agents such as electricity, which are 
produced by burning coal, can never economically 
be reconverted into heat. He believes that gas is 
the ideal industrial fuel by reason of its convenience, 
ease of control, consistency in supply, efficiency, 
over-all cost and service in use. He shows that 
producer plants have been discarded in favour of 
coal gas in several instances, especially where the 
working is not continuous and a supply of clean, 
easily-controlled fuel is desired. Nevertheless, he 
is not heedless of the value of other services in his 
advocacy of town’s gas. Electricity and oil, he 


|agrees, have their place in industry, but he had 
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nothing good to say of coal, roundly declaring 
that: “The use of coal in its raw state is not only 
unscientific, but uneconomic; it is not in con- 
formity with modern practice in our factories, and 
the manufacturer of to-day requires a fuel of 
constant quality that can be accurately and scien- 
tifically controlled.” It will be interesting to 
observe whether the research organisation that has 
just been set up by the Combustion Appliance 
Makers Association, will be able to produce appli- 
ances and services that will provide a real answer 
to this. For the moment the initiative appears to 
have passed to the gas industry. 

Colonel Carr had not much to say about the 
gas grid in the promotion of which he is taking 
an active part in the industrial area of West York- 
shire, situated to the North of the Sheffield grid, but 
he is apparently prepared to take another step to- 
wards the co-ordination of gas supplies by harnessing 
coke-oven gas in that district to the service of indus- 
try. The district is one in which singularly little coke- 
oven gas is utilised by the gas companies. It is now 
proposed to build a pipe-line to supply coke-oven 
gas to the constituent undertakings owned by the 
United Kingdom Gas Corporation and to supply any 
other gas undertaking that may desire to purchase. 
In view of the general adoption of coke-oven gas 
within the area of the Sheffield grid, the scheme 
appears likely to meet with success. Its effect on 
the economics of coke-oven operation within the 
area would be considerable, and it hardly seems 
possible on grounds of national interest to make 
any case against the proposal. At the time when the 
lecture was delivered, the statutory powers were 
being sought in a Bill that was under consideration 
by a House of Lords Committee. 

Colonel Carr, as managing director of a holding 
company, spoke in favour of this aspect of gas 
co-ordination. The widening functions of the gas 
industry necessitate the increasing employment of 
specialists in production, selling and utilisation, 
together with the availability of capital. These are 
beyond the reach of the smaller concerns, and even 
the moderately large companies cannot afford to 
have the benefit of advice from men of the requisite 
calibre. The holding-company movement has come 
to the assistance of these smaller concerns by setting 
up central administrations which provide highly- 
skilled personnel to assist in technical developments 
and investigations as applied to both manufacture 
and utilisation, to assist in sales planning, to 
negotiate contracts for materials, stores, and appli- 
ances, and to provide specialised help in such 
matters as engineering, accountancy, rating, income 
tax, and so forth. The individual undertakings, 
while gaining all these advantages, retain their 
complete identity and local management. This new 
type of organisation is making steady headway as 
the holding companies become stronger. There are 
1,042 gas undertakings in the country, of which 
16 holding companies control 220, making 7} per 
cent. of the total gas output. This may not seem 
much, but at present holding companies are deal- 
ing with the smaller concerns, and the 40 largest 
undertakings manufacture 63 per cent. of the total 
gas. The holding company appears to be providing 
strength where it was most needed. Admittedly 
there is much to be done before the gas industry 
can emulate the United States in terms of output 
per consumer, but as Sir Harold Hartley has 
pointed out, the present annual output of 2,000,000 
gas appliances, more than half of which are cookers, 
has involved doubling production during the last 
ten years ; the sales of industrial gas have increased 
at an even faster rate over this period. 








NOTES. 


MaTERIAts OF AtRCRAFT CONSTRUCTION. 


Tre 1938 Wilbur Wright Memorial Lecture was 
delivered before the Royal Aeronautical Society, in 
the lecture hall of the Institution of Mechanical 
Engineers on May 26, by Dr. H. J. Gough, M.B.E., 
F.R.S. His subject was “‘ Materials of Aircraft 
Construction,” and at the outset of his lecture 
Dr. Gough stated that a relatively few years had 
seen the relinquishment, temporary or permanent, 
of the position held by steel as a structural material ; 





the use of light alloys had become very general, an 
improved form of wood was definitely in the field, 
while it might be that the entire structure of moulded 
plastics would become a practical proposition in the 
fairly near future. The accomplishment of the aims 
of the engine builder with regard to units of much 
greater powers, however, was retarded to a certain 
extent by the fact that a’ number of materials 
appeared to have reached the visible peak of their 
development, and’ new ‘materials were urgently 
required. Dr. Gough then discussed the probable 
materials of construction of the Wright engine and 
aeroplane of 1903 and afterwards passed on to a 
discussion of some typical features of aircraft of 
1938. The bulk of the lecture, however, was 
devoted to a well-thought-out and very detailed 
technical survey of aircraft materials and of the 
essential parts of aircraft in relation to their materials 
of construction. To give even a brief summary 
of the extremely wide range covered would occupy 
many columns of our space. Dr. Gough dealt with 
the development and the main characteristics of 
alloy steels and of the cast and wrought aluminium 
and magnesium alloys and with such special materials 
as the sintered tungsten-rich *‘ Heavy Alloy.” 
Passing on to a consideration of wood, he stated that 
the manufacture of ordinary plywood had been 
almost revolutionised by the advent of a phenol- 
formaldehyde resin glue, by the aid of which 
laminated woods of outstanding characteristics 
could be produced. Another problem which had 
been solved during the last few years was the 
bonding of rubber to metal on a practical and 
commercial basis. The concluding portion of the 
lecture was devoted to a consideration of the fatigue 
strength, damping capacity, and other characteristics 
of metals. Dr. Gough said that during the last 
ten years strain hysteresis had been “‘ rediscovered ” 
and, under the name of damping, had received 
much serious study; unfortunately, some of the 
lessons learned from the earlier established experi- 
mental work appeared to have been overlooked. 
It was often stated, as though it were an estab- 
lished fact, that high hysteresis was accompanied 
by low notch sensitivity and vice versa. It had 
also been suggested that fatigue strength should 
often be sacrificed in favour of energy-absorption 
properties. The investigation of the true relation, 
if any, existing between the damping characteristics 
and the endurance properties was of real practical 
importance in relation to aircraft materials, and a 
careful study on these lines was in progress at the 
National Physical Laboratory. 


THE Guiass CONVENTION. 


The fifth Glass Convention was held at Droitwich 
from Wednesday, May 18, to Friday, May 20, 
under the presidency of Mr. H. S. Williams- 
Thomas, who in his presidential address on the 
opening day pleaded for the encouragement of 
craftsmanship in industry. The reason why the 
medieval craftsman so often succeeded in giving 
pleasure with his products seemed to be due to the 
fact that he understood the relationship between 
his raw materials and his tools, the result being 
something eminently fitted for its purpose. To-day 
the craftsman had to struggle to hold his own 
against competition and constantly developing 
mechanical devices, and it was a question whether 
“a speed limit ” would be imposed before the point 
was reached when he would be extinguished. 
Another obstacle to craftsmanship was that the 
senses of the public had become deadened to the 
charm of individuality in hand work. Stress should 
therefore be laid on the dignity of work, especially 
as associated with the crafts. In a paper on 
“ Plastics and Glass,” Dr. V. E. Yarsley remarked 
that it was fairly safe to say that glass, that wonder- 
ful morganic plastic, had ‘inspired much of the 
work that was being done'on the production of new 
transparent plastic materials. In aircraft con- 
struction, where low weight must combine with 
absolute security and good optical properties over 
a wide range of weather conditions, organic glass 
had no rival. Méetha-crylate plastic and cellulose 
acetate were being used for this purpose, and a con- 
siderable degree of perfection had been attained in 
obtaining @ glass-like preparation and ‘the intricite 
shaping of the plastic Froith flat sheets. Transparent 





plastic sheet had also attracted the attention of the 
authorities legislating for Air Raid Precautions, 
for existing glass could be made splinter proof by a 
covering of cellulose acetate. This material was 
also used for the windows of civilian gas masks. 
Transparent plastics were, however, not the com- 
petitors, but the allies of glass, to be used in cases 
where glass had hitherto functioned with difficulty 
or not at all. Other papers read were on “ Recent 
Industrial Legislation” by Mr. R. Cartland, M.P., on 
“Industry and the Trade Cycle,” by Mr. Harold 
Macmillan, M.P., and on “Glass Fire-Finishing 
Processes,” by Professor W. E. 8S. Turner. 


Tue Jormrt CommITrEE ON MaTERIALS AND THEIR 
TESTING. 

On the completion of the initial year’s work of 
co-ordinating and supplementing the activities 
indicated by its title, the chairman and members of 
the Joint Committee on Materials and their Testing 
have now issued their first annual report, covering 
the period which ended on March 28. The original 
membership comprised representatives of 22 British 
institutions and societies, a total which has now 
risen to 25, and the report records that a com- 
munication has been received from the American 
Society for Testing Materials, suggesting co-opera- 
tion with that society for the advancement of 
research and testing. The committee has, in fact, 
taken a step in this direction by including papers by 
foreign scientific workers in the programme of its 
first General Discussion, on the subject of “ Notched 
Bar Impact Testing,” which was held in Manchester 
on; October, 29, ,1937, in -collaboration, with, the 
Manchester Association of Engineers. Three 
papers were presented at the meeting, summaries 
of which, together with the discussions, were printed 
in Enernerertne of November 5 and 12, 1937. A 
fourth manuscript, from Captain R. K. Haskell and 
Mr. H. C. Mann, of the United States Ordnance 
Department, was received at the meeting, and, 
with the other three papers and the report of the 
discussion, has since been made available as an 
excerpt: from the T'ransactions of the Manchester 
Association of Engineers. Copies are obtainable 
from the secretary of that Association at a charge 
of 3s. 6d., including postage. Arrangements are 
now in progress for a second General Discussion, on 
‘ Non-Destructive Testing,” which is to be held 
in November next under the egis of the Institution 
of Electrical, Engineers, In. continuance of the 
practice initiated at the previous General Discussion, 
papers are being invited from experts in Germany, 
Holland and the United States. By arrangement, 
it is also announced, the Joint Committee has taken 
over the duties of the British Committee of the 
International Association for Testing Materials, the 
London Congress of which was held in April, 1937. 
The proceedings at the Congress, it will be recalled, 
were reported in Enorverrine, in our 143rd 
volume. Dr. H. J. Gough, F.R.S., the chairman 
of the Joint Committee, continues to represent 
Great Britain on. the International Permanent 
Committee. The Council of the Institution of 
Mechanical Engineers having assisted the work of 
the Joint Committee by providing office accommo- 
dation, communications should be addressed accord- 
ingly to the secretary, care of the Institution of 
Mechanical Engineers, Storey’s Gate, St, James’s 
Park, London, 8.W.1. 


Tae SumMER Meretine or THe InstrTuTion 

oF MECHANICAL ENGINEERS. 

The Institution of Mechanical Engineers, which 
is now holding its summer meeting at Cardiff, has 
been entertained by the City three times in the 
past, the first visit having been made in 1874, and 
the last in 1906. Since 1906, South Wales has 
known both prosperity and adversity, and has been 
faced with some very difficult problems, arising 
particularly from the shrinkage of the demand for 
coal. The adverse coal situation is perhaps reflected 
by the fact that in the programme of visits arranged 
for the meeting no organised ‘inspection of colliery 
plant is included, though the industry is to-day as 
capable of meeting any demands made upon it as 
éver it was; the mining and loading equipment is 
vastly improved; the quality of the product is 
enhanced by advanced methods of preparation for 
sale ; and there is no question of the famous seams 
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becoming exhausted. On the other hand, the 
programme illustrates strikingly the marked activity 
in that other great industry of the district, steel 
making. In addition, South Wales can show a 
number of industries new since 1906, while in such 
activities as the generation of electricity and the 
production of gas, the advances made are on a scale 
comparable with any in Great Britain. The meeting 
was inaugurated on the afternoon of Monday, 
May 30, with a reception by the Right Worshipful 
the Lord Mayor of Cardiff, Alderman O. Cuthbert 
Purnell, J.P.. and the members of the Cardiff 
Reception Committee. The reception took place 
in the lecture theatre of the South Wales Institute 
of Engineers. The Lord Mayor said that Cardiff 
realised to the full the importance of the branch of 
engineering the Institution represented, and was 
proud that one of its citizens had been elected to 
the office of President. In the evening, a banquet 


the phosphorus above 0-048 per cent. The effect 
of cold-rolling was to cause a slight increase in the 
rate of acid attack. With any given series eontain- 
ing a constant percentage of copper, variations of 
sulphur up to 0-15 per cent. had very little effect 
upon the rate of acid attack on annealed samples, 
This general statement, however, was only true 
provided that the copper content was above, say, 
0-05 per cent. For any given percentage of sulphur, 
increasing the copper above 0-005 per cent. had a 
marked retarding effect on the rate of attack. 
There were definite indications that the presence of 
inclusions, such as alumina, manganese sulphide 
| and carbide of iron, gave rise to an increased rate of 
|attack by acids after steel had been cold-rolled. 
| With phosphorus, which dissolved in ferrite, practi- 
cally no difference between annealed and cold-rolled 
specimens could be detected in this respect. 

| Mr. J. H. Whiteley, who opened the discussion, 








was given by the Monmouthshire and South Wales | stated that he admired the patience and perseverance 


Coal Owners’ Association in the Cardiff City Hall, | of the authors ‘ work of this type was very tedious. | 


at which the chairman of the Association, Mr. F. H. | They had not given illustrations of the macro- 
Davies, proposed the toast “The President and|and microstructure of their steels, but it was fair 
Members of the Institution of Mechanical Engineers,” |to conclude that the crystal structure of their 
which was responded to by the President. The toast | materials variéd from the outside to the centre. 
of “ The City of Cardiff’ was proposed by Mr. W.| The structure on the outside would be finer than 
North Lewis, past-president of the Coal Owners’ | that inside. This difference in size of erystal 
\ssociation, and was acknowledged by the Lord! would affect the rate of attack. The authors, 
Mayor. Mr. K. Bruce Ball then proposed the toast | towards the end of their paper, had stated that the 
of “ The Coal Trade of Monmouthshire and South presence of alumina caused an increase in the rate 
Wales,” to which Sir John W. Beynon replied. |of acid attack on specimens in. the cold-rolled 
condition and that Armco iron invariably contained 
an appreciable quantity of alumina in the form 
THE IRON AND STEEL INSTITUTE. | of tiny specks. He had examined many samples 
| of this material but had never yet seen one which 
contained alumina; the specks consisted, he 
believed, of nearly pure iron oxide. Furthermore, 
alumina was easily estimated, but in no instance 
had the authors given a figure for alumina. 

Dr. T. P. Hoar said that in his own investigations 
he was concerned with steels as used in tin-plate 
manufacture, whereas Principal Edwards and his 
colleagues had adopted specially-made steels. 
While the authors’ method of producing chill-cast 
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(Continued from page 587.) 


ConTINUTING our account of the recent annual 
yveneral meeting of the Lron and Steel Inatitate, 
we will now deal with the proceedings which 
followed the discussion of the special report on | 
“The Application of Time Study to Rolling 
Mills’ on the morning of Friday, May 6. 


Rate or Actp Atrack on MILD STEEL. 


\ paper entitled “ Influence of Composition and 
Treatment on the Rate of Acid Attack on Mild 
Steel.” by Principal C. A. Edwards, F.R.S., and 
Messrs. D. L. Phillips and D. F. G. Thomas, was 
next considered. Principal Edwards, who presented 
the contribution, stated that the object of the 
investigation had been to make a careful study of 
the influence of phosphorus, carbon, sulphur and 
copper upon the rate at which steel would dissolve 
when immersed in two different acid solutions. 
Of the two solutions, one contained 6 per cent. 
of sulphuric acid, and the other 2 per cent. of 
citric acid, in water. The steels had been made 
in quantities of about 24 Ib. in a high-frequency 
induction furnace under carefully-controlled condi- 
tions and chill-cast in the form of thick plates for 


bars was ingenious, it was remote from reality. 
It would have been of greater practical interest 
to have a material prepared in some way similar 
to that employed in the tin-plate industry, and 
only one of the authors’ steels approached the 
| composition of materials used for tin-plates. He 
| would like to know whether the analyses had 
| been taken from the bars or from the sheets as 
| womed. The authors had given only the barest 
details of the corrosion vessels used and of the 
| methods employed for thermostatic control. They 
| het briefly described their methods of surface 
preparation of their specimens, and of close- 
| annealing, cooling them in town gas and degreasing 
|them. Some method of pickling, however, would 
| have been preferable. The authors had tested the 





rolling into packs of thin sheets, as in tin-plate| rate of attack on steel of a 2-0 per cent, solution of 
practice. The results, obtained with annealed | citric acid in water. A quantity of 250 c.c. of this 
()-02 per cent. carbon steels in the sulphuric acid, | solution would contain 5 grammes of citric acid 
showed that a progressive increase in the phos-|and after a time much of this would be used up 





phorus content from 0-014 per cent. to 0-124 per 
cent. brought about a steady increase in the rate 
of acid attack. This caused the rate at the higher 
limit of phosphorus content to be approximately 
12 times as great as that at the lower limit. Heavy 
cold-rolling had extremely little effect upon the 
rate of dissolution of these steels. The presence of 
0-08, 0-115 and 0-15 per cent, of carbon in annealed 
steels containing from 0-01 per cent. to 0-12 per 
cent. of phosphorus caused a definite retardation 
in the rate of sulphuric acid attack, as compared 
with the 0-02 per cent. carbon series. Cold-rolling 
caused the rate of attack to be increased, and the 
tendency in this direction appeared to become 
somewhat greater as the carbon content was raised. 

With annealed specimens containing only 0-02 
per cent. of carbon, the rate of attack by citric 
acid increased rapidly when the phosphorus was 
raised from 0-014 per cent. to 0-048 per cent., 
and this tendency continued, but rather less quickly, 
as the phosphorus was further increased to 0-124 
per cent. When 0-08 per cent. of carbon was pre- 
sent, the same general observation applied. With 
0-115 per cent. and 0-15 per cent. of carbon no 
greater acid attack was produced by increasing 





land the test would continue in a slightly acid 
|solution of ferrous ferrocitrate. The authors 
|had confirmed that copper, on the whole, was a 
good decelerator of attack in the case of mild steel, 
but, taken altogether, their results, while of interest 
to academic research workers on corrosion, were of 
little immediate value to tin-plate manufacturers. 
Statistical analyses of results obtained from 
commercial tin-plate materials were of greater 
value. 

Dr. U. R. Evans asked for a little more information 
as to the exact geometrical position of the specimens 
in the flasks containing acid, since this position 
would affect the circulation of the liquid as a result 
of the ascending hydrogen bubbles and _ conse- 
quently would influence the introduction of oxygen 
into the liquid and the replenishment of acid at 
the metallic surface. If the specimens were bent 
before being placed in acid, the radius of curvature 
should be stated since most investigators had 
found that bending affected the rate of attack 
by acid. The steel of a tin canister was not exposed 
as a whole, but merely at certain places where the 
tin had failed to “ wet” the metal; these places 
were probably different in composition from: the 





bulk of the metal. Experiments made on the 
influence of minor constituents in uncovered steel 
might fail to show up the true influence of these 
constituents on tin-plate exposed to acid juices. 
In general, in fruit juice, the steel was cathodic 
and received a certain degree of electro-chemical 
protection from the tin. An impurity which, 
concentrated at the uncovered points rendered 
the steel still more cathodic, would be valuable. 
while one which rendered it anodic would be 
highly dangerous. This factor, depending upon the 
relative polarity of steel and tin, would only be 
shown up by electro-chemical tests, and would 
not be indicated by the rate of attack of 6 per cent. 
sulphuric acid upon bare steel. 

Dr. J. M. Bryan said that some mild-steel sheets 
gave reasonable agreement as regards samples 
|cut from different parts of their surface. With 
respect to a number of factories in South Wales, 
not only had they found that specimens cut from 





the same sheet agreed well with each other, but that 
there was good agreement between different sheets 
from the same factory. On the other hand, in the 


| case of other steel sheets which had been imported, 


it had been found that samples from the middle 
region corroded twice as rapidly as samples from 
near the edges. In Welsh steel, there was very 
little difference between the centre and the edges. 
Dr. J. C. Hudson said that the Corrosion Com- 
mittee of the Institute had approached the problem 
from a different angle. They had used sulphuric 
acid containing an inhibitor to remove rust from 
corroded samples, but even with the inhibitor 
present, the metal base had, in some cases, been 
attacked. This had led to an investigation of the 
whole matter. They had, for example, plotted the 
rate of hydrogen evolution, in cubic centimetres 
per minute. against time and had found variations 
in as-rolled, pickled, and ground samples, which 
showed the very marked effect of surface conditions. 
In experiments of this kind, the choice of acids 
required care and this had been shown by an investi- 
gation by his colleague, Dr. Banfield, and himself 
on the effect of acid quality on the rate of dissolution 
of samples. Whereas acid of analytical-reagent 
quality had caused a mean loss in weight of 1-06 
grammes per hour, acid of commercial quality 
had caused a loss of only 0-881 gramme per hour, 





probably owing to the fact that the arsenic present 
acted as an inhibitor to the corrosion of the metal. 

Mr. J. 8S. Lewis said that sulphur appeared to 
have little appreciable effect provided a small 
percentage of copper was present. The authors 
had stated that whatever the cause, the fact 
remained that the presence of, say, 0-25 per cent. 
of copper very considerably reduced the rate at 
which heavily cold-rolled steel, containing high 
percentages of sulphur, was dissolved in acid solu- 
tions. In view of their own findings, however, he 
suggested that 0-25 per cent. of copper was rather 
too high; the figure should, he thought, be 0-115 
per cent. He had been gratified to hear that Welsh 
tin-plate sheets seemed to be more regular with 
regard to their resistance to corrosion than sheets 
from,abroad. He suggested that this was due to a 
difference in the manufacturing process. Abroad, 
the Bessemer process was used to a great extent, 
whereas, in South Wales, 100 per cent. of tin-plate 
bars were made by the open-hearth process. 

In a brief reply, Principal Edwards said that he 
felt that alumina was almost invariably present in 
Armeo iron, but the matter would be further investi- 
gated. He doubted whether even a small per- 
centage of citric acid would be strictly comparable 
to fruit juices; they had employed 2 per cent. 
citric acid because this was used in pickling 
operations. One of the most important causes of 
variation of composition of thin sheets could be 
traced to the particular type of steel employed. 
Many rimmed-steel ingots had a 2-in. case of rela- 
tively-pure material and there was often more of 
this at the edges than in the central portion of the 
sheets. Furthermore, as Mr. Lewis had said, the 
process of manufacture had an influence. For all 
their experiments they had used acid of A.R. 
quality. 


Martensitic Gratys iv Rapipiy-Cootzp Iron. 
The third and last paper on the agenda for Friday 
morning was upon the subject of ‘‘ Martensitic 
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Grains in Rapidly-Cooled Ingot Iron and Mild 
Steel,” and was by Messrs. B. Jones and N. Gray 
The former, who read the paper in abstract, stated 
that two ingot irons and a mild steel had been 
rapidly cooled from temperatures up to 1,000 deg. C., 
and their mechanical properties and microstructures 
examined. There was a critical range in which 
marked embrittlement occurred, as shown 
notched-bar impact tests, for both ingot 
al on rapid cooling from 875-900 
and from 700-825 deg. C., respectively. 

brittlement of ingot iron was reduced appewsigty | Reference 
by a lower rate of cooling, such as he 
of bars of increased section. 


fig 
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impact results after quenching at wh lh 
the brittle temperature range was t6 ‘730-800 
deg. C. by the slower quench, while the notch 
toughness was on the 


ture to 825-900 deg. C. 

formed in ingot iron and in mild 
cooling from approximately paces eng ad hy 
respectively. Maximum embritt 

steel was due to the hard martensite formed at 
this temperature, which constituted a network 
at the grain boundaries; tempering the steel at 
600 deg. C., resulted in a notch-toughness greater 
than that found in the normalised condition. 
Martensitic grains in ingot iron did not cause 
embrittlement when formed from the lower range 
of temperafure in which y-iron solid solution was 
produced, such as from 850 deg. C. Heating to a 
temperature of 875 deg. C., however, resulted in an 
appreciable increase in volume of the austenitic areas, 
and, on rapid cooling, dilute martensite was formed, 
chiefly in the neighbourhood of the grain boundaries. 
This gave rise to a low impact value. An appendix, 
by Messrs. N. Gray and M. C. Sanders, which referred 
to an aluminium-alloy method for the gravimetric 
determination of total oxygen in plain-carbon steels, 
was read in abstract by Mr. N. Gray. 

The discussion was opened by Mr, J. H. Whiteley, 
who said that the authors had put down the cause 
of the embrittlement in mild st2el to martensite. 
In ingot iron, however, there was no martensite, 
hence this constituent did not — to be at the 
bottom of the phenomenon. method put 
forward for the estimation of total oxygen in steel | Wa 
was neat and intsresting. If it were eventually | 
found to give correct results, the authors had done 
a great service on publishing their data. The next 
speaker, Mr. T. E. Rooney, said that any chemical 
method submitted for the determination of oxygen 
should be subjected to critical examination. The 
authors had given tabulated data of the composition 
of the inclusions present in their materials, and 
the amount of FeO in their mild steel, namely, 
0-115 per cent., seemed to be rather high. He 
wondered, moreover, whether the authors had 
examined their alumina to ascertain whether it 
was really composed of 100 per cent. Al,O;. The 
next speaker, Mr. J. A. Jones, stated that the 
authors had investigated an embrittlement which 
had been known to occur, but with regard to which 
precise data had been meagre. In confirmation 
of their finding he submitted the result of a mild 
steel containing 1-5 per cent. of magnanese, 
reheated for 5 hours in the region 680-750 deg. C., 
but followed by air-cooling instead of water quench- 
ing. The material had become embrittled in a 
manner precisely similar to that described by the 
authors. 

In a brief reply, Mr. B. Jones thanked Mr. J. A. 
Jones for his confirmatory illustration of the pheno- 
menon. It was interesting to note that air cooling 
had brought about results similar to those obtained 
by a more rapid water quench. Mr. N. Gray also 
briefly replied to the comments made on the method 
adopted for the determination of total oxygen 
and the meeting was adjourned until 2.30 p.m. 


(To be continued.) 








Tue Institution or EtzorricaL Enorverers.—The 
summer visit of the Transmission Section of the Institu- 
tion of Electrical Engineers, usually held in May, is this 
year being held in September, and will take the form of a 
week-end visit to North Wales on Saturday and Sunday, 
September 24 and 25. The Penrhyn Quarries, the new 
B.B.C. ome + ves Penmon, Beaumaris Castle, and the 
Maentwrog h 
Wales Power 


dro-electric power station of the North 
mpany, will be among the places visited. 


THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


(Continued from page 593.) 


THe Annual Convention of the Incorporated 
Municipal Electrical Association, at Torquay, was 
continued on Tuesday afternoon, May when a 
meeting was held in the Pavilion, under the presidency 
of Mr. W. J. Bache. 


Automatic Cowrrot or Street LicHtiNe. 


A ne on” “ Automatic Central Control with 
» Fe ny tng! presented by 
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control. Many engineers were not satis- 
with these devices and were ex the various 
ways in which the benefits of a separate cable system 
for street lighting could be obtained without ineurring 
the vi serious expenditure involved in buying 
such cables and the necessary disturbance of the streets 
caused by laying them. The ideal system of street- 
lighting control should be reliable, cheap to operate 
and maintain, and capable of being switched on or off 
from one point. Experience with hand-switching, 
time switches and cells had convinced 
one of the authors has none of them provided a 
satisfactory solution of the problem, In October, 
1934, therefore, 130 high-frequency relays, operated 
by an emitter installed in a substation and controlled 
by a time switch, were erected. Experience with 
this installation was, however, such that it had not 
a. extended. As a result of further investigations, 
it a to install a centralised 
, such as had been successfully used in 
and y exception of the 130 iamps 
whole of the street lamps in 
Maidstone, — ‘i umber, were switched on and 


means of oo the 
generati ber hers *y 


ingmeeod 1 ee over an area of 0 a 
m 
In order to control street lighting andthe Ins 
esa wr oan buttons from the generating station, without 
wires, the superimposed which 
inject i into the high-tension network must be 
such & form that it would traverse the feeders and 
substations and be received in the low-tension net- 
work. It must have the same number of phases as 
the load but it could have other frequencies and could 
be received by suitable relays connected either phase 
to phase or phase to neutral on the low-tension net- 
work. The frequencies chosen for this purpose varied 
from about 300 cycles to 800 cycles, within which range 
it was possible to provide from 6 to 12 different signal 
frequencies, one for each such operation as switching 
on or off, peak-load control or other services. As the 
frequency of the signal was much higher than that 
of the load, it could be impressed on the high-tension 
system at a voltage as great as 10 per cent. of the 50- 
cycle voltage, although 6 per cent. to 8 per cent. sufficed; 
for example, 750 volts on an 11-kV system. At this 
voltage the effect of the signal was to ripple the system 
wave form to an extent which, though the effect on 
the consumers’ voltage was inappreciable, enabled the 
receiving relays to operate. The three- Lae ripple 
used for thig purpose was ‘oher. 
nator, with an output. of from 30 so ue ie to 150 kVA 
depending on the ‘size of the network, and was tajected 
into the outgoing feeders by meansof three-phase current 
transformers the high-tension windings of which were 
in séries with the feeders themselves. By this method 
the output of the generator could be fed into the 
emission transformers.in sequence, so that the feeders 
were not all rippled simultan » but one. after 
another. The power of the generator could, therefore, 
be greatly reduced. As the ripple was transmitted in 
series with the feeders, the series voltage that was 
injected was divided into two components, one at the 
consuming end of the network and the other across 
the bus bars. The impedance aeross the ’bus bars was 
always much lower than that at the consuming end; 
consequently, nearly the whole of the voltage appeared 
at the consuming end, where it was wanted, and only 
a negligible proportion appeared across the ‘bus bars, 
whence it became engulfed in the grid system, whose 
very size constituted an effective short: circuit to the 
signal and prevented it from flowing backwards to 
another undertaking. 

The various signal frequencies were obtained by 
varying the speed of the alternator, either by a — 
speed direct-current motor, or by a sy 
and mechanical change-speed gear. The emigsion 
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transformer was a cross! between a current and power 


transformer, and was generally of the oil-immersed type 
designed for connection into feeders of all standard 
voltages bp, Aw 33 kV and for currents up to 1,000 
amperes. These transformers must be very robust, 
since they had to withstand not only the permanent 
feeder load, but also the effect of the maximum avail- 
able short-circuit. Although they were permanently 
in series with the feeders, their standing losses were 
negligible, since each transformer was separately short- 
circuited on the primary side by a contactor, which 
also served to connect it to the ripple generator at the 
moment of operation, The transmitter embodied a 
number of condensers, some of which were used for 
the correction of the power factor of the ripple by 
compensating the large magnetising current of the 
transformers, Others were used to isolate the ripple 
generator from the 50-cycle voltage, which was trans- 
formed backwards through the feeder emission trans- 
formers at the moment of signalling. Since the opera- 
tion of the equipment involved a large number of 
electrical movements which would be too involved to 
perform manually, it was necessary to provide a panel 
of contacting gear which, in addition to starting the 
generator set, automatically controlled the voltage of 
the generator, the capacities of the various condensers, 
and the whole sequence of operations, The complete 
transmitter was operated from the station control 
room, the operator having in most cases only to turn a 
key in a switch corresponding to the frequency he 
wished to transmit and then press a button, There- 
after the generator started automatically at the correct 
frequency, the voltage was regulated, and the output 
of the generator was automatically transferred to the 
feeders in a pre-arranged sequence. The installation 
at Maidstone was unique in that it was the only ripple 
transmitter in the world which was designed to transmit 
both on an alternating-current and a direct-current net- 
work. The relays were of the sustained signal type ; 

that is they did not operate instantaneously, but were, 
in effect, high- frequency motors which required the 
actuating ripple to be sustained for some seconds before 
they worked, 

In addition to Maidstone, a number of municipal 
authorities were contemplating the use of ripple 
installations of which between 50 and 100 were already 
in use in various parts of the world. In the Paris 
area there were no less than 28 large equipments 
which covered not only the city itself, but the sub- 
urban areas for a considerable area around, These 
installations were used both for the control of the street 
lighting and for multi-rate metering, alarm purposes 
and load control. Ripple control was being used with 
relays situated 60 miles from the transmitter. Pro- 
pagation of the signals along overhead lines presented 
no difficulty. The cost and type of transmitter 
depended primarily on the number of outgoing high- 
tension feeders and the arrangement of the generating 
station. When the high-tension distribution system 
was fed from more than one generating station, it was 
generally economical to employ more than one trans- 
mitter, and these might be installed in the 33/6-6-kV 
substations. 

The diseussion was opened by Mr, A. E. McKenzie. 
who said that high-frequency systems of control 
working with an earth return did not enable a number 
of different operations to be performed ; and it was 
not fair to compare them with the system described in 
the paper. The direct-current bias system was simply 
but the fact that it was not adapted for centralised 
operation was a drawback. Difficulties also arose if 
a number of control stations were paralleled. It was not 
possible with it to discriminate between signals, and it 
was therefore only practicable to use it to switch 
everything on or everything off.. He wondered whether 
the Commissioners would allow resistances to be 
inserted in series with the neutral, Another possible 
disadvantage of the direct-current bias system was 
the ease with which it could be interfered with. A 
cheap method of operation was to inject a low-power 
controlling signal at some central point and to amplify 
it locally. The authors’ solution waa to limit the 
amount of high-frequency power transmitted, but this 
meant a great deal of ancillary apparatus in order to 
reduce the size of the motor-generator, It should be 
possible to attain the same end by the use of more 
sensitive relays. This would result, in a reduction in 
the size of the machines, At the same time, higher 
frequencies could be used and interference 
adjacent networks eliminated. 

Mr, J. K. Brydges mentioned that at Eastbourne he 
had installed the A.T.M. system to control three 
different groups of lamps from the same number of sub- 
stations, This was done for convenience, though the 
system allowed several substations to be operated from 
one, point. Within the last few weeks, in fact, he had 
installed a master controller at the power station which 
controlled three auxiliary transmitters at the sub- 
stations, thus replacing the two switches previously 


motor | employed at these places. Up till now thia bad proved 
To apeante such a 
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must be perfect. The control current passed through 
all the feeders and transformers, and its radius of | 
action was only limited by the distance at which its | 
amplitude became too low to operate the relays. As 
regards the system described by the authors, he would 

be interested to know what would happen if anything 

occurred to the generator. Either each lamp would 

have to be individually attended to, or it would be | 
necessary to install a duplicate generator, which would 

be expensive. The cost of the system was important, 

and that installed at Eastbourne was cheaper than that “ 
at Maidstone. In this connection he questioned | = 

whether many undertakings would want to extend the 
use of automatic control to water heaters, &c., as 
suggested by the authors. 

Mr. E. M. 8S. McWhirter said that no objection could 
be raised to the resistance in the neutral required by 
the direct-current bias system. It was only in circuit 
for one cycle, and the Commissioners had approved 
its use. All systems could be tampered with, though it 
might be a little more difficult on some than on others. 
The deciding factor was the expense. As Mr. Brydges 
had said, the earth-return system worked, and could 
be used where it was desired to build up the system 
gradually. Central control could be obtained later by 
the use of cheap and reliable pilot wires. The system 
advocated by the authors would be heavy in mainten- 
ance and attention, and money would be saved 
if the costly generator required could be replaced by 
a storage battery. This would give the wide regulation 
required owing to the impedance of the network con- 
stantly varying. Ripple systems had to respond to 
one frequency and no other, and it was claimed that 
harmonics could be overcome by maintaining the ripple 
for some seconds. That, however, assumed that the 
harmonic would not last for that length of time. It was 
important that the reliability and sensitivity of the 
relays should not be sacrificed to cost. From that 
point of view the direct-current was superior to the 
alternating-current system. 

Mr. E. E. Jolly remarked that there was a great deal 
to be said for an entirely separate system of street 
lightinz like that employed at Ilford. With such a 
system the lamps were not subjected to the otherwise 
inevitable variations in voltage, so that their life was | 
increased. A supply could also often be maintained 
when the general supply failed. Attendance costs | 
were reduced and accurate metering was possible. The 
special transformers were only switched on at night, 
and therefore did not cause any no-load losses. 

Mr. J. I. Barnard considered that the design of the 
relay was the main difficulty of the problem. A good 
deal of progress had been made with off-peak control of 
space and water-heating loads, and there was a wide | 
field of application for this. So far these loads had | 
only been developed experimentally and the tariffs 
were also experimental. But their effect on the | 
maximum demand might be important, especially as | 
in some districts the peak might now occur at any 
time of the day. The obvious solution of the problem | 
of giving a low tariff for such loads without risk was 
to use some system of centralised control, and the 
authors were to be congratulated on the pioneer spirit 
they had shown. 

Mr. E. A. Logan said that the ripple system installed 
at Erith had not been satisfactory owing to spasmodic 
earths caused by faults on the consumers’ wireless sets. 
The equipment required seemed both costly and large. 
and he would like to be assured that its installation 
close to the main switchgear would not mean any loss 
of safety. It seemed that the use of the system was | 
limited to radial feeders and was not applicable to 
solidly connected ring feeders. 


Mr. W. F. Russell said that the size of the under. | NEW INDUSTRIES AT JARROW- 


taking determined the system to be adopted. At} nt > 
Lichfield they had five substations supplying the whole ON-TYNE AND GATESHEAD. 
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| systems progressively might lead to formidable results 


for actuating the transmitters and if pilots were used 
a very large charge for rental. It was essential that 
| the relays should be robust and reliable even if sensi- 
| tiveness suffered. 

In the evening a Reception was held at the Town 
| Hall by the Major and Mayoress of Torquay. 


(To be continued.) 
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of the network and for such an area a system of which 
the control could be localised or centralised at will was 
ideal. It was possible to control services other than 
lighting under the direct-current bias system by a 
two signals at intervals. The relays discrimina 
between the signals and even against false signals. He 
would like to know what factors governed the size of 
the motor generator. If a direct cutrent motor were 
used, was there any speed wander ? 

Mr. F. C. Orchard said that he had installed the 
direct-current bias system in 72 miles of streets at a 
less cost for relays and plant in 18 substations than for 
the plant alone in other systems. He pleaded for 
more simplicity, without which he saw no future for 
this particular system. 

Mr. H. Purslove Barker, in reply, said that there 
was no inconsistency in the statement that though 
the earth-return system had been employed at Maid- 
stone, it was best avoided. There were occasions when 
it had to be used. He agreed with Mr. Brydges regard- 
ing the importance of bonding. Regarding, the direct- 
current bias system, the resistance in the neutral might 
make a difference if there were an out-of-balance 
current. He did not regard sabotage as a factor worth 
considering in comparing the systems. Installing 











Tue work of the Surrey Fund, established in 1934 
by Sir John Jarvis, Deputy-Lieutenant of that county, 
in rehabilitating the distressed area of Jarrow-on-Tyne, 
has now attained to a gratifying measure of fruition. 
On Friday last, May 27, two new industrial undertak- 
ings were inaugurated in the town, the first being the 
Jarrow Tube Works, officially started by the Duchess 
of Northumberland, and the second, the steel works 


|of Measrs. Jarrow Metal Industries, Limited, which 


was “ opened” by Lady Jarvis. Earlier in the day 
we had an opportunity of inspecting some of the other 
activities of the Fund in Jarrow, including the Jarvis 
Park in Monkton Dene, the sports ground, the recon- 
ditioned Mechanics’ Institute, and the furniture factory 
of Messrs. Greaves and Thomas, which occupies the 
former joiners’ shop of the Palmer shipyard. On the 
following day, we visited the foundry of Messrs. Sir W. 
G. Armstrong Whitworth (Ironfounders), Limited, at 
Jateshead, and the adjoining Close Works of Messrs. 
Armstrong Whitworth and Co. (Pneumatic Tools), 
Limited. Both of these companies are associated with 
the Jarrow undertakings mentioned, and absorb some 
part of their output. 

At a luncheon in the Old Assembly Rooms, New- 
castle-upon-Tyne, before the opening ceremonies, 
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Repvuctnc Mitt anp REHEATING FuRNAcE; Messrs. JARROW TUBE WorKS. 


, Sir John Jarvis described the inception of the scheme 
lon an undertaking with, say, 200 substations. This | in 1934, when the unemployment in Jarrow amounted 
would mean an equal number of supersensitive relays | to nearly 80 per cent. 


The original plan to start a 
steel works failed to mature, but a small ship- 
breaking venture was begun in 1936, and was consider- 
ably expanded when the Surrey Fund subsequently 
bought the liner Olympic. A new steel works company 
was proposed and for a time interrupted further ship- 
breaking developments, owing to uncertainty as to 
the extent of land uired ; but, Sir John announced, 
this point had been settled, and he had just been 
offered, by the Commissioner for Special Areas, 17 acres 
of the old shipyard, including the dry dock, in which 
to continue the shipbreaking industry. In 1934, more 
than 6,000 men were unemployed in Jarrow. This 
total had been reduced to 2,322, or about 30 per cent. 
of the labour available. He hoped in time to find work 
in the district for most of these men, without waiting 
for the completion of the new steel works’ scheme, which 
was unlikely to reach the produetion stage before 1941. 

The Jarrow Tube Works, two views of which are 
given in Figs. | and 2, on this page, occupies a building 
originally erected as a shell shop, covering an area of 
about 110,000 sq. ft. The plant is designed for the 
production of hot-finish, cold-drawn and _bright- 
annealed tubes up to 3} in. in outside diameter, and 
is electrically-driven throughout, the electrical equip 
ment for power and lighting being supplied by Messrs. 
The General Electric Company, Limited. The billets 
are heated in a pulverised-fuel furnace, fed by an 
Atritor pulveriser, and are pierced in a Meer machine 
capable of handling billets up to 7 in. in diameter and 
driven by a slip-ring induction motor of 720 h.p., run- 
ning at 960 r.p.m. Thence they are transferred to one 
of the two Pilger mills, driven by 540-h.p. direct-current 
motors and fitted with Ward-Leonard control- 
gear, giving a speed variation between 170 r.p.m. and 
350 r.p.m, After leaving the Pilger mill, the tubes 
are cut to iength by motor-driven saws, transferred 
to a cooling bank, and thence to a reheating furnace, 
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before being passed to the reducing mill and straighten- 
ing machine. The reducing mill is driven by a slip-ring 
induction motor of 135 h.p., and the straightening 
machine by two 20-h.p. variable-speed slip-ring motors. 
From the straightening machine the tubes are lifted 
on to a second cooling bank, and if required to be 
cold-drawn to fine limits, to a five-hammer swaging 
machine. Nine draw-benches, supplied by Messrs. Sir 
James Farmer Norton and Company, Limited, are at 
present installed, seven being of 20 tons capacity, one 
of 30 tons, and one of 40 tons. A tenth machine, 
of 60 tons capacity and 40 ft. in length, is in process 
of erection. Between the 30-ton and 40-ton benches 
there is a Meerag reeling machine, and, parallel with 
them, a G.E.C. electric annealing furnace for bright- 
annealing mild-steel tubes, which is stated to be the 
first of its type to be employed in the tube industry 
in Great Britain. It measures 171 ft. in length overall, 
and can handle between 16 cwt. and 17 cwt. per hour 
of tubes up to 3} in. in diameter and 20 ft. in length. 
The normal operating temperature is 800 deg. C. 
(1,472 deg. F.), and is automatically controlled. The 
electrical loading is 220 kW, the supply being taken 
through a 5,500/150 -volt transformer. For re-annealing 
the cold-drawn tubes a furnace, fired by town’s gas, 
is placed by the side of the 20-ton draw benches. 
A small annexe to the main building is equipped as a 
pickling shed. 
Power is supplied to the tube works from the 20,000- 


volt mains of Messrs. The North-Eastern Electric Supply 
Company, Limited, and is transformed to 5,500 volts by 
a 2,750-kVA transformer. The main switchboard con- 
sists of six panels controlling, respectively, the 5,500- 
volt incoming line, the piercer-mill motor, the Ward- 
Leonard set of the Pilger mill, two 450-kVA trans- 
formers, supplying current at 440 volts to the 
various smaller motors, and the outgoing supply to 
the bright-annealing furnace. The 440-volt distribu- 
tion switchboard is of the pedestal industrial type and 
has nine panels. The smaller motor-drives include 
those of the saws, a three-throw ram pump, an air 
compressor, the swaging and cutting-off machines, 
cooling-bank conveyors, &c. Manually-operated over- 
head conveyors are fitted to transfer the billets and 
tubes to and from the various furnaces and machines. 
The. works employs about 200 men, and it was an- 
nounced by Sir John Jarvis that an encouraging flow 
of orders is being received, ‘“* substantial contracts ” 
being in hand for Denmark, Sweden and Switzerland, 
as well as others, within the Empire, for Canada, India 
and Australia. 

The steel works of Messrs. Jarrow Metal Industries, 
Limited, has been established in a building which was 
formerly the boiler shop of Messrs. Palmer’s Ship- 
building and Iron Company, and produces mainly tu 
billets, alloy-steel rolls and miscellaneous steel castings 
up to about 10 tons in weight. The principal item in 








its equipment is a 15-ton electric-arc tilting furnace, | 





stated to be the first of ite kind operating in Great 
Britain, supplied by Messrs. Metalectric Furnaces, 
Limited, Cornwall-road, Smethwick, to which is fitted 
the Tagliaferri electro-hydraulic control gear. The 
furnace is designed to produce five casts per day, but 
is stated to be capable of six casts, if required, in the 
24 hours. In addition, the works possesses a 3(0-ton 
air furnace, shown in Fig. 4, for producing refined 
iron, fired by pulverised fuel, and a Pneulec cupola of 
16 tons per hour capacity, fitted with a 15-ton receiver, 
in which alloys are mixed. By combining the units, 
special rolls up to 40 tons in weight can be pro-+ 
duced, covering a wide range of possible analyses. 

Other equipment includes three annealing and heat- 
treatment furnaces, fired by town gas, and each measur- 
ing 24 ft. by 10 ft. and capable of working with con- 
trolled temperatures up to 1,100 deg. C. There are 
also two batteries of drying stoves for drying moulds ; 
a sand-mixing plant, Fig. 3, fitted with dust-extracting 
apparatus, to maintain a uniform permeability in the 
moulding sand ; and a sand-blast plant, for cleaning 
the castings, operated with air at 80 lb. per square inch 
pressure. The electric-furnace shop is served by two 
travelling overhead cranes, of 100 tons and 60 tons 
lifting capacity, respectively. The laboratory is very 
fully equipped with apparatus for chemical analyses. 
including a Gallenkamp furnace, with which sulphur 
estimations can be made in less than five minutes from 
| the receipt of the sample. The usual machines are pro- 
vided for making physical tests, together with a pro- 
jection microscope, photographic apparatus, and 
equipment for testing refractories. 

In 1937, it will be recalled, the business of Messrs. 
Armstrong-Whitworth Limited, Scotswood, was pur- 
chased by the Government for conversion into an 
armament factory. The locomotive-building works 
being thus closed, the associated foundry at Gateshead 
was deprived of much of its market. Sir John Jarvis 
was able to acquire from the Scotswood works the 
pneumatic-tool and air-compressor portion of that 
business, and this has now been transferred to Gates- 
head. He also purchased the foundry at Gateshead, 
as a going concern, and by combining the resources of 
the two undertakings, was enabled to continue there the 
manufacture of railway axleboxes. This readjustment 
made it possible to transfer some of the work to Jarrow 
without detriment to the employment of the Gateshead 
personnel. 

With the exception of the steel axlebox castings for 
the associated Patent Axle Box and Foundry Company 
(1937), Limited, practically the whole output of the 
foundry consists of iron castings. Many of these are 
of large size, several in excess of 30 tons each being in 
hand on the occasion of our visit. The melting plant 
comprises three cupolas, each of 8 tons per hour capa- 
city, and four rotary pulverised-fuel furnaces, of which 
one has a capacity of 10 tons, two are rated at 5 tons, 
and the fourth carries a 2-ton charge. With these 
furnaces a full charge can be poured every 2 hours. 
An important part of the output of the works consists 
of chill-cast rolls, which are also machined on the pre- 
mises. The combined companies associated in the 
Close Works, as it is called, employ about 1,200 men, 
of whom more than two-thirds are engaged in the 
foundry. It will be seen, therefore, that the aggregate 
contribution of Sir John Jarvis’s Surrey Fund to the 
solution of Tyneside’s unemployment problem is a 
very material one, and it was gratifying to have his 
assurance that the flow of orders is providing an 











adequate reward for the energy, organising skill, and 
financial courage that have made these several ventures 
possible. 








LABOUR NOTES, 


PRELIMINARY discussions on the more effective 
acceleration of the rearmament programme were not 
greatly advanced by the two meetings held in London 
on May 25, but steps were taken at one of them, that 
of the General Council of the Trades Union Congress, 
to arrange for a deputation to the Prime Minister on 
the following day, when, it is understood, sundry 
points that had perturbed Labour spokesmen were 
considerably clarified, The deputation was headed 
by Mr. H..H. Elvin, chairman of the General Council, 
and its principal speaker was Sir Waiter Citrine. The 
Prime Minister was accompanied by Lord Halifax 
and Sir Thomas Inskip. The proceedings were in- 
formal and the official statement subsequently issued 
was framed only in the most general terms, but it 
appeared possible that the outcome might be the 
formation of a joint committee of representatives of 
the Government, the unions and employers on the 
lines of the similar body already operating in the 
building trade on work connected with aerodromes, 
shadow factories, &c. 


The other meeting. 





» held on May 25, was between the 





Confederation of Shipbuilding and Engineering Unions, 
the Amalgamated 


ngineering Union, the National 
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Union of Foundry Workers, and the Engineering and 
Allied Employers’ National Federation. The chairman 
of the last-named federation, Sir Charles Craven, 
= over the meeting, which was addressed on 

half of the employers by Sir Alexander Ramsay. 
Mr. J. C. Little, of the A.E.U., and Mr. Mark Hodgson, 
of the Boilermakers’ Society, who responded, were 
critical of the employers’ tentative suggestions and 
non-committal with regard to the unions’ attitude ; 
but this was to be expected on an oceasion purely of a 
preliminary character, and on the eve of an important 
annual delegate meeting, that of the Amalgamated 
Engineering Union, at which the questions raised at 
the conference were to be discussed by the National 
Committee of the A.E.U. The conference adjourned 
to enable the unions’ representatives to report to their 
respective executive committees, and is expected to 
resume in about a month’s time, 


The official statement did not detail the methods 
suggested for the improvement of output. Some of the 
points on which the unions desired to be satisfied, 
according to the Labour Correspondent of The T'imes, 
were the complete absorption of all the skilled labour 
in the industry, and the distribution of armament 
work, with that object in view, among railway shops, 
textile-machinery works and similar establishments at 
present working below their full capacity. Emphasis 
was also laid upon the necessity of strict guarantees, 
before any relaxation of working conditions could be 
entertained, that it should only be temporary, and 
that normal conditions should be fully restored when 
the emergency ceased to exist. It seemed, however, 
that the need for adequate defensive measures was 
fully recognised. 


That impression was hardly supported, however, 
by some of the comments made at the annual con- 
ference of the National Committee of the Amalgamated 
Engineering Union, which was opened at Morecambe, 
on May 30. Mr. J. C. Little, in his presidental address, 
referred only briefly to the Union’s policy in relation to 
the rearmament proposals discussed on May 25, which 
the conference was to debate on the following day on 
receiving the report of the Executive Council, but 
laid much emphasis on the recent increase in the 
number of unemployed members. It may be re- 
marked that this total, which was 7,197 at the end 
of March, out of an aggregate membership of 343,336, 
had risen by the end of April to 7,866 in 348,260, or 
2°53 per cent. Between December, 1937, and May, 
1938, Mr. Little stated, the number of the Union's 
members who were unemployed had been increased 
by 491 turners, 857 fitters and millwrights, and 809 
machinists. 


The report of the Executive Council, as was expected, 
reaffirmed the attitude previously indicated on various 
occasions, and expressed dissatisfaction with the 
Government's foreign policy. This dissatisfaction was 
put forward as the main reason for objecting to any 
relaxation of present rules and agreements ; although 
an opportunity was afforded for subsequent acqui- 
eseence, subject to “ guarantees with the force of law 
behind them,” if eventually the Government produced 
“ convincing reasons” to justify the abandonment of 
the objections so long sustained. The meeting, how- 
ever, was not prepared to support a flat refusal to 
co-operate in rearmament, and a proposal to that 
effect was decisively rejected. Ultimately an amend- 
ment was adopted, resolving that the committee 
would “ not tolerate any interference with the rights 
and privileges of the organisation, believing that any 
form of dilution is unnecessary and has not been 
justified.” 


In the course of the debate there appeared more 
than one indication that the refusal to discuss any 
revision of present demarcation rules was not wholly 
inspired by questions of principle, but was, in part 
at least, the outcome of the Union’s general policy 
of isolation. The mover of one amendment asserted 
bluntly that “* we do not want the Trades Union Council 
butting in and selling our privileges "’; and the general 
secretary, Mr. Fred Smith, thought it advisable to 
warn the meeting of the possibility that, if the A.E.U. 
stepped out, some other union might step in. 


The Board of Trade has accepted the recom- 
mendations of the Departmental Committee on 
Examinations of Engineers in the Mercantile Marine, 
and hopes to bring the new system of examinations 
into operation in September. There will be no change, 
however, in the existing regulations governing the 
duration of workshop service required, which remains 
at four years; but provided that the work on which 
an apprentice has been engaged is of a suitable character 
no additional time in marine-engine workshops or on 





regular watch at sea will in future be required. The 
present regulation, under which a minimum of two 
years has to be spent on the fitting, erecting or repair 
of engines of a suitable size, will be extended to cover 
similar work on other suitable machinery. 
of the manner in which the remaining two 
be spent in working at the various 

are given in the of Trade Notice M. 160, and 
also in the Report of the Committee, which is obtainable 
from H.M. Stationery Office. 


may 





The annual conference of the Railway Clerks’ 
Association, which was held at Whitley Bay, concluded 
on May 27 In addition to the questions mentioned in 
this column last week, the conference considered a 
proposal ealling upon the executive committee to 
negotiate for the establishment of a union 
emb all classes of railway workers, but this was 
rejected a large majority. Among the resolutions 
adopted was one ing to limit the duration of 
temp intments to a maximum of six months, 
after ‘which all. such appointments, it was urged, 


should be made nt unless, through the medium 
of the a council, the company 
concerned justify a continuance of the temporary 


statua, 


The Road Haulage Bill to regulate the wages, hours 
and conditions of work of employees engaged in the 
conveyanee of goods by motor road ban ay! te 
the committee and report stages and was read for the 
third time in the House of Commons on Friday, May 27. 
The Bill, which was generally supported in all parts 
of the House, was stated to affect about a quarter of a 
million employers and between 600,000 and 700,000 
road-haulage workers in an industry which the Minister 
of Labour, Mr. Ernest Brown, described as notorious 
for its lack of regulation. Considerable discussion arose 
regarding the position of part-time drivers, but Mr. 
Brown pointed out that there was provision for a 
pro rata wage arrangement in relation to the time that 
& man spemt on road haulage and other work. The 
relevant clause was eventually allowed to stand. 








The announcement was made during the week that 
arrangements had been made to extend the holidays- 
with-pay movement to foundry workers in the light 
metal in England and Scotland, the to 
amount to one-fiftieth of the individual’s earnings in 
the previous year. 


On May 5, the International Association of Machin- 
ists, which may be loosely described as the American 
‘ opposite number ” of the Amalgamated Engineering 
Union, attained its jubilee. Originally an association 
of railroad mechanics, with an initial membership of 
nineteen and the grandiloquent title of “‘ The United 
Machinists and Mechanical Engineers of America,” the 
Society has gradually widened its scope, while still 
retaining its close connection with railroad activities, 
and now aims, in the words of its constitution, “ to 
bring within the organisation all employees, male and 
female, who are actively engaged in or connected with 
the machinists’ trade.” The present membership is of 
the order of 200,000; a notable increase in a short 
time from the 1936 figure of 110,000, although still 
much below the total registered immediately after the 
War, when approximately 350,000 members were on 
the roll. 





Comparative statistics of injuries sustained by opera- 
tives in the United States iron and steel industry 
during 1935 and 1936, recently published by the Bureau 
of Labour Statistics, show that the accident frequency 
has inereased, but that the severity, as measured by 
the average number of days lost per 1,000 man-hours 
worked, has declined. The injury frequency rate, or 
the average number of disabling injuries reported per 
million man-hours worked, stood at 14-89 in 1935 
and 15-77 in 1936. The relative severity rates were 
2-15and 2-10. These figures are based on reports from 
1,756 departments of identical firms, the observations 
being limited to the same firms in each year in order 
to obtain a stricter comparison between the returns. 
The groups concerned were those of melting and rolling, 
finishing, service and maintenance, and “ not otherwise 
classified.” In each year the finishing trades showed 
the highest frequency rate, and the melting and rolling 
departments the next highest. 





Of the thirteen departments listed under the general 
heading of “ finishing,” that of cold-drawing showed 
the greatest variation in accident experience. It was 
the only one in the group to show a reduction in man- 
hours worked (from 7,000,000 to 4,335,000), but it 
reported the largest net increase in the frequency rate, 
which rose from 15-56 to 38-11. The severity rate, 
however, diminished from 1-34 to 1-13, the number 
of permanent injuries reported decreasing from 46 to 6. 





WEED-SPRAYING TRAIN ON THE 


SOUTHERN RAILWAY. 


On pages 530 and 531 of the 143rd volume of 
ENGINEBRING (1937), we gave an illustrated description 
of the weed train on the Great Western 


It consists of four converted tenders with «a 
six-wheeled brake-van at each end, and normally is 
ine at the rear, the spraying van 

vehicle. The running of the 


by bell signals to the engine. There are ten spraying 
nozzles, of which three on each side are mounted on 
swinging arms to cover the sides of the track-bed. 
Two nozzles spray the 4-ft. way, and the remaining two, 
when the train is running on the non-eleetrified portions 
of the system, spray outside of the running in the 
positions which, on electrified lines, are covered by the 
conductor rails. The six control valves for the several 
nozzles or sets of nozzles are grouped in a frame placed 
on the centre-line of the van. two pumps used 
for s ing have been supplied by Messrs, The Drum 
ey Company, Tiaaied, Bradford, and are 


driven from the rail wheels. An auxili drive is 
vided, for use when spraying sidings at speed, 

y a 12-h.p. Austin petrol engine. Two pumps are fitted, 
one with a capacity of 70 gallons per mile travelled, 


and the other, 210 gallons per mile. The smaller 
pumps the chemical concentrate (Atlacide) and the 
other supplies the water, mixing being effected in a 
chamber on the delivery side, from which a pipe leads 
the mixture to the control valves. 

A special feature of the equipment is a spraying 
recorder, which is connected to a speedometer. At 
the side of each control-valve lever is a plunger switch, 
connected to a pen in the » and a complete 
record is therefore obtained of the and the parti- 
cular sprays in action. The third of the three members 
of the spraying crew (two being stationed at the swinging 
arms) has charge of the reeorder and marks on the chart 
the successive mile and quarter-mile posts passed. 
On open track, spraying is carried out at a speed of 
25 m.p.h., the pumps giving a delivery pressure at 
this speed of akout 30 Ib. per square inch. Sufficient 
chemical is contained in two of the tenders to cover 
96 miles of track, and three other tenders hold enough 
water for 50 miles. The sixth tender is used as an 
overflow tank, to receive the discharge from the 
control valve by-passes when any valve is closed while 
the train is running. The action of ing in either 
of the projecting arms shuts off the to the arm 
concerned and also lifts the corresponding marking 
pen of the recorder. As the pump speed depends 
on the train speed, arrangements for by-passing are 
essential. When the overflow tender is full, the 
pumps draw directly from it instead of from the 
chemical and pure-water tenders. 

The inner-end compartment of the spraying van is 
arranged as a mess room for the crew, who live on the 
train for a spell of 6 weeks, and is fitted with a smal! 
cooking range, table, &c. The sleeping accommodation 
is provided in the van next to the engine, half of the 
van being fitted with sleeping bunks and the other half 
equipped as an engineer’s workshop. A small Dellport 
portable pumping set, driven by a two-stroke petrol 
engine, is carried in the workshop, for use in filling 
the chemical tenders from tank wagons which are sent 
in advance to convenient points, The train is fitted 
with continuous brakes and, when not engaged in 
spraying, is permitted to run at speeds up to 40 m.p.h.. 
which enables it to be worked through electrified 
sections without interfering with normal services. 








Leap Inpustries DeveLopmMENT CounciL.—The main 
objects of the Lead Industries. Development Couneil, 
Rex House, 38, King William-street, London, E.C.4, are 
well known and include the stimulation of a spirit of 
energetic initiative in the ndustry, the encouragement 
of @ more extensive use of lead in building for roofing. 
damp-proof courses and weatherings, and the fostering 
of the development of new lead alloys, such as tellurium 
lead and ternary alloys, and new methods of practice, 
such as the modern technique of lead burning and the 
mechanical application of lead paints. The Council, 
through its Technical Information Bureau, periodically 
issues bulletins and technical publications and also offers 
the free services of experienced representatives to give 
leotures on lead, lead-work, and lead products. Apart 
from the lectures, a cinema film demonstrating the 
manufacture, testing, and application of white-lead 
paints is available for loan to responsible bodies. Among 
the bulletins which have been published of late may be 
mentioned “ Lead-Lined Tanks,” “‘ Weatherings " and 
“ Ships’ Painting,” while recently-issued technical 
publications deal with the protection and meintenance 
of architectural metalwork, exposed steelwork, and 
structural steelwork in buildings 
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THE DESIGN AND OPERATION OF | 
A MODERN BLOOMING MILL.* 


By W. F. Cartwricur. 


Tuts paper describes the blooming mill of the Cardiff | 
Works of Messrs. Guest Keen Baldwins Limited, and 
indicates some of the reasons governing the adoption 
of this particular lay-out. It 
troubles experienced in operation. 


blooms is the result of several factors, ample heating | 
furnaces close to the mill, good roller gear and mani- | 


pulators, rapid reversal and screw-down gear, good 





Fic. 
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shears, and the general robust construction of the mill, 
ul of which are dealt with. 

The 40-in. blooming mill feeds two mills, namely, | 
1 Morgan continuous billet and sheet-bar mill, and | 
a three-stand three-high 2l-in. section mill. The | 
blooms or slabs for the former go forward in a single | 
length of 80 ft., and the blooms for the latter in lengths 
of from 8 ft. to 16 ft. The sizes fed to these two mills 
are various; there are blooms from 7 in. by 7 in. 
down to 5 in. by 5 in., and slabs from 12 in. by 2 in. 
up to 16 in. by 4 in., but by far the commonest size is | 
5 in. by 5 in. In order to obtain the output required, | 
the blooming mill was specified to roll 90 tons per hour 
of 5-in. by 5-in. blooms from a 3-ton ingot 6 ft. long | 
by 214 in. square at the base, and 19} in. square at | 
the top. This mill rolls easily 5-in. blooms for hours | 
on end, at the rate of 105 tons per hour, and is prob- | 
ably the only single-stand blooming mill in the world | 








sntaininlbotealidie asdeiited Di eT aa TSS —_ 
_* Paper read before The Institution of Mechanical | 
Engineers at Cardiff, on Tuesday, May 31, 1938. Abridged. | 


refers to some of the | 
Rapid output of | the number of pits required is small. 


Incot CHARIOT. 


rolling such small blooms at such a high rate. The 
total length from the ingot weighbridge to the first 
stand of the Morgan mill is 880 ft. 

The number and size of soaking pits to be provided 
for a mill depend upon the number and size of open- 
hearth furnaces or converters feeding them. For 
instance, in a mill fed by three 20-ton converters, hot 
steel arrives at regular short intervals, the heat con- 
sumed per ton of steel in the soaking pits is low, and 
In fact, there 
are many works on the Continent where no gas what- 
ever is used in the soaking pits, the internal heat of 
the ingot being sufficient to heat the exterior to rolling 








BREAST-ROLLER DRIVE. 


temperature. At Cardiff works there are three 230-ton 
tilting furnaces and two 80-ton fixed furnaces, and two 
further 250-ton tilting furnaces are now under con- 
struction. While the time for blowing a 20-ton 
converter will not vary more than a few minutes, the 
time from tap to tap for a 250-ton tilting furnace often 
varies by eight hours. This means that not infrequently 
at Cardiff there is a period of 12 hours without a furnace 
tapping, and then all five furnaces will be tapped within 
five hours. For an estimated weekly make of 
7,200 tons of ingots between 2 p.m. on Sunday and 
1 p.m. on Saturday, a soaking pit capacity of 100 
ingots in live pits and 140 ingots in dead pits was 
provided ; the mill was specified to roll the ingots in 
12 shitis from 10 p.m. Sunday to 1 p.m. Saturday. 
The dead pits did not justify their own maintenance 
cost, owing vo the long and irregular intervals between 
taps. They might be filled with as many hot ingots 
as could be get into them, the others teemed at the 
same time having to stand in the open. When all 





the ingots had been transferred from the dead to the 


live pits the ingots standing in the open were mainly 
black hot, and the dead pits therefore cooled off. 
When the next lot of hot steel arrived, the ingots 
charged into these pits would lose all their heat in 
raising the pit temperature. To avoid this irregularity, 
the tapping times of the tilting furnaces were separated 
by taking off one and two ladles, instead of the normal 
three. This, however, reduced the make of the melting 
shop, and the stoppages for heat being still consider- 
able, it was decided to increase the capacity of the live 
pits to 140 ingots by building two more, the dead pits 
being demolished. Where the practice is to empty the 
furnace at every tap, the use of tilting furnaces entails 
a large soaking pit capacity. The supply of steel to 
the mill is so irregular that, in effect, it can be said 
that the pits are charged with 50 per cent. hot and 50 
per cent. cold steel. 

There are now seven double pits at Cardiff works, 
each double pit holding 20 ingots. They are of the 
Isley control type, and were originally designed for 
firing with cold gas of 120 B.Th.U. per cubic foot 
calorific value, maintained by mixing coke-oven gas 
with blast-furnace gas, using a regulator. This, 
however, proved unnecessary, as a temperature 
sufficient to make an ingot ‘“ squat ’’ can be reached 
with cold blast-furnace gas alone, of 102 B.Th.U. 
per cubic foot calorific value, and blast-furnace gas 
alone is therefore used. The first five soaking pits 
built were fitted with compressed-air control, but the 
heat blowing across from the pits caused the leather 
packing rings of the pistons in the pneumatic cylinders 
to leak seriously. No attempted remedies being com- 
pletely successful, the two new pits were fitted with 
a system of control consisting of a small electric moto: 
on each plunger driving a small centrifugal pump ; 
when the motor is switched on, it pumps the plunger 
up. The first cost of this system is, however, much 
higher than that of the pneumatic system, unless the 
cost of the compressor is included, in which case it is 
approximately the same. 

The reversing system on all pits is the same, and 
when an ingot is being drawn or charged, the operator 
switches off the gas and puts the pit ‘on centre,” 
with draught on both ends. An Arca regulator auto- 
matically controls the gas pressure of 3 in. of water 
at the pits and records it. A gas meter measures the 
total volume of gas passing to the pits, but the volumes 
to individual pits may be separately measured for 
combustion tests. The branch gas pipes, valves, and 
burners on all the pits being uniform, it is possible to 
control the conditions in the pits by combinations of 
gas, air, and draught valve settings for various volumes 
of gas consumed. With the gas full on, it is desirable 
to maintain a slight excess of air in the waste gases, 
in order to obtain sharper combustion. When a pit is 
being held, the lower settings come into effect when 
a slight excess of unburnt fuel gas is allowed in the 
waste gases. The results obtained with this method 
of combustion control are so satisfactory that it appears 
doubtful whether the cost of automatic control can be 
justified, but it would possibly be an advantage to 
have the gas and air volumes recorded on each half-pit. 
The last two pits are provided with a separate fan for 
each half-pit, instead of one for the whole pit. In 
order to record the volume of air, a suction tube has 
to be mounted on the fan intake and a diaphragm 
inserted to measure differential pressures, as there is 
no other straight length of tube in the system. 

The pits were designed to enable the slag to be tapped 
out at the side, but although a certain amount is tapped 
out, owing to the amount of cold steel charged and the 
two-shift working in the mill, it is impossible to prevent 
the bottoms growing. After about eight weeks’ work, 
when the slag has grown to within 4 in. of the bridge, 
the slag is cut out at the week-end. It is the practice 
to sound the depth of the bottom of each pit each 
week. After cutting down, the bottom is made up 
with basic slag and scale. Unfortunately, this method 
of working renders the slag of little value owing to 
intermingled bricks. 

An additional reason for the failure to tap off slag 
regularly is the use of one-piece doors. The type in use 
is very satisfactory in every other respect, as it is 
extremely tight, and low in maintenance cost. It 
consists of a mild-steel chassis with four wheels running 
on water-cooled cast-steel girders. From the chassis is 
suspended a fire-brick arch held in a cast-steel frame. 
The sealing of the door is effected by the four wheels 
running into slots in the rails, thus lowering the door 
into the fully-closed position. Owing to the flexible 
suspension system, there is very little drag when the 
wheels move out of the slots; the chassis moves some 
way before the door moves, and the door then comes 
away with a slight jerk. The covers travel to and 
fro from the control platform. The original inten- 
tion was to draw and charge half the ingots-in each 
pit with the cover driven towards the platform, and 
half with the cover driven away from the platform ; 
the ingots would then be drawn out through the Y-piece 
connecting the driving arm with the chassis. In 
that way the pit should never be more than half 
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uncovered. But in practice, owing to the risk of 
dropping an ingot on the expensive door, all ingots 
are drawn and charged with the cover driven towards 
the control platform. Hence for the last two ingots 
the whole pit is uncovered, chilling the bottom con- 
siderably and completely preventing slag tapping. 
These difficulties have been surmounted in the latest 
American pits by causing the covers to travel from 
side to side with the driving motor on the cover, 
instead of using a rack-and-pinion drive. In this type 
the covers are raised electrically before travelling, 
enabling a very tight fit to be obtained. 

The ingot chariot at Cardiff works, illustrated in 
Fig. 7, is of particular importance, because the heavy 
live-roller track is too short to permit the soaking pit 
cranes depositing an ingot on it. Such a short roller 


__ Fig.15. DEVICE FOR TURNING OVER SIN 
{ e 7 5 


(€407.¢.) 





track effected a very considerable saving in capital 
cost, but meant that the whole mill depended on the 
chariot. It is therefore exceedingly heavy in working 
order, weighing 30 tons. An ingot can be dropped 
on it from a height of several feet without causing 
ny damage whatever. The control is from a cabin 
mounted high up and near the mill. The power 
picked up in a trench between the rails, where there 
are six collector wires. This part is the only one 
which has given any appreciable trouble, due mainly 
to the spreading of the rails. The conductor wires are, 
moreover, not readily accessible, as the cover plates 
have to be removed. These cover plates also get 
broken by falling ingots. It was found impossible to 
control the tipping operation by a limit switch, and | 
the control is now w holly in the hands of the operator, | 

The main mill motor of the single-armature 
reversing type, and has a peak capacity of 18,800 h.p. 
Its full output speed is 62 r.p.m., and maximum speed 
150 r.p.m. The motor operates from zero to 1,470) 
volts and has a nominal continuous rating of 6,650 h.p. | 
The time of reversal from 62 r.p.m. in one direction to 
62 r.p.m. in the opposite direction is under 2 seconds. 
Up to the speed of 62 r.p.m. in each direction, the 
motor will give a torque of 230 m.-tons, or 169,000 Ib..- 
ft., and at higher speeds the torque falls as the speed | 
rises, the horse-power then being approximately | 
constant. The armature has a total weight of 58 tons. | 
It is supported in two pressure-lubricated bearings, | 
25 in. in diameter at the driving end and 23 in. at the | 
commutator end. The weight of the complete machine | 
is 143 tons. The cooling air is cleaned and then passed | 
through the machine at the rate of 38,000 cub. ft. per 
minute. 

Direct current is supplied to the mill motor by an | 
ligner set, the three generators of which are connected 
in, series with the mill-motor armature, no switchgear | 
being interposed. Each gererator is rated at 1,740 kW, 
490 volts, and the set is driven by a 5,000 h.p., 3,300-volt 
slip-ring motor, with a synchronous speed of 600 r.p.m. 
A flywheel of 41} tons weight and 11 ft. 6 in. in diameter 
brings the total rotating weight of the set to 70 tons, 
and the inherent inertia is therefore 208,000 h.p..- | 
The peripheral speed of the flywheel is | 
250 m.p.h., and its object is to avoid excessive peaks | 
in the load taken from the electrical supply. To utilise 
the energy conserved in the flywheel, the speed of the 
set is allowed to fall by inserting resistance in the rotor 
circuit of the 5,000-h.p. driving motor. This operation 
is entirely automatic. The stacor current is passed 
through a series transformer, the secondary winding 
of which is applied to the stator of a slip-ring torque 
motor operating a variable liquid resistance in the 
rotor cirenit of the main driving motor. Thus, as the 
load on the set increases, the voltage applied to the 
torque motor rises, the motor raises the plates of the | 
liquid resistance, slows down the main motor, and 
allows the flywheel to carry its share of the load. 

The control of the mill motor itself is on the Ward- 
Leonard principle, and for this purpose a separate 
exciter set is employed, consisting of a 73-h.p., 3,300-yolt 
synchronous motor which drives three exciters, one | 
for the generators, another for the main mill motor, 
and a “ bucking" exciter for weakening the mill- 
This set runs 


Is 


is 


seconds, 





| 


motor field for speeds above 62 r. p.m. 





10-95 lagging. Should the controller be moved abnor- 





| No 


| which 


| usually so inaccessible that there is a danger of their 


at 1,000 r.p.m., and by suitable adjustment of the | sides. 
| synchronous-motor excitation, the overall power factor | 


of the complete [lgner equipment is maintained at 
mally fast, it is possible for the current in the system 
to become excessive and cause damage to the commu- 
tators. An interesting automatic scheme has been | 
proposed for limiting these peaks. The value of such | 
a device increases rapidly at higher speeds, but since 
at Cardiff 100 r.p.m. is seldom exceeded, it is doubtful 
whether its installation would be justified. In 
principle it resembles the Ilgner control. 
The motor coupling is of the Wellman-Bibby type. 
The outside diameter is 11 ft. 6 in. At first sight this 
seems a huge affair to act merely as a coupling, but, 
although expensive in first cost, the author is con- 
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vinced that it is justified. “= 
There is no maintenance Y 
cost, whereas with some 4 


other types wear of the 
sliding surfaces occurs, and 
these eventually have to 
be built up with welding. 
reversing shocks are 
transmitted to the motor ; 
it is impossible to feel even 
a tremor on the motor 
casing when the mill is re 
versed. 

The pinions are of un 
usual construction. The 
usual type of pinion hous- 
ing in this country consists 
of a U-shaped casting into 
the bearings and 
pinions are dropped, a cap 
then being bolted 
the top. When under load 
the stresses set up by the 





across 





pinions tend to split this oso 
“U” open, which has in A M 
fact happened on many \\ AG 
older mills, as there is no \\ 

tie in between the two AY \ 
pinions. The split in the “*™” 


bearings is on a horizontal 

line where the bearing pressure is nearly at a maximum, 
which makes the provision of forced feed bearing lubri- 
cation very difficult. The oil sprays for the teeth are 


becoming neglected. The pinions are not really rigidly 
located relative to each other, due to the sliding fit 
required in the “‘ U ” of the housings and the vertical 
pressure required from the cap to keep them from 
climbing on each other. Finally, the pinions in many 
mills are of carbon steel of about 38 tons to 44 tons 
per square inch tensile strength, requiring a coarse 
pitch to withstand the stresses imposed. All these 
factors tend to produce a gear of low efficiency. 

The pinions now described are constructed like a 
modern high-speed reduction gear, and are of silico- 
manganese steel of about 50 tons per square inch 
tensile strength, with an elastic limit of over 28} tons 
per square inch. This steel is highly resistant to wear, 
and at the same time its toughness enables a very fine 
pitch to be used. The pinions lie in cast-steel shells, 
lined with whitemetal, which rest in a vertically divided | 
cast-steel frame. The two halves of the cast-steel 
frame are rigidly connected to each other by means of 
very large bolts of a high-tensile steel, so that the 
frame itself is relieved of the stresses arising from the 
teeth. The pinion-bearing frame is fastened to a wide 
base by means of bolts, and the whole is covered by | 
a plate bonnet, so that it is in a totally-enclosed 
oil-tight housing. The housing is extended towards | 
one end so as to enclose the two spindle ends, and | 
they also run in oil in the same housing. The lubrica- | 
tion of the pinion teeth, bearings, and spindles is | 
effected by means of a high-pressure oil system driven | 


spraying the point at which they mesh from both 





A duplex filtering and cooling system is em- 
ployed. For starting, an additional electric oil pump 
is provided, the metor of which is connected in such 
a way that the mill cannot turn until the starting oil 
pump has fed a sufficient quantity of oil to all parts. 
The breast rollers themselves are of excellent design, 
and are of solid forged-steel running in whitemetal 
bearings, with a spring under each bearing to take any 
shocks. These springs broke repeatedly at first, but 
after fitting a better quality, this trouble disappeared. 
Up to date. no breast roller has ever broken. Nearly 
every blooming mill suffers from time to time from 
some form of breast roller trouble. At Cardiff such 
trouble as has occurred has been with the drive, 
which, though it has never caused any actual stoppage 
in the mill, has probably caused a slight loss of output 


ARRANGEMENT OF SCREW-DOWN GEAR 


















at times, due to being insufficiently positive. The 
arrangement, illustrated in Fig. 11, consists of a smooth 
steel ring on the front end of the bottom pinion, which 
drives the breast rollers by means of friction transmitted 
through jockey rollers to friction wheels mounted on 
the breast-roller spindles. The jockey rollers are 
pressed against the ring on the pinion and the friction 
wheel on the breast-roller spindles by means of solenoids. 
The current is switched on to the solenoids by the 
motor driver during the first six or seven passes only, 
thereafter the breast rollers run free. Only the 
solenoid on the ingoing side is switched on, and then 
only until the ingot has been taken hold of by the 
rolls. It was suggested by the manufacturers that 
the solenoids should be operated by the position of 
the manipulators, switching off when they were 
opposite the third hole. 

When this system is working as intended, it is highly 
successful, as the drive is only operating at the moment 
required, thus saving power, and the rollers are always 
free, or rotating in the same direction as the mill itself, 
thus making sure that the drive cannot be strained by 


|an ingot issuing from the mill against the direction of 


rotation of the rollers. It is still, however, not quite 
positive enough to satisfy the drivers, and improve- 
ments in this direction are now under consideration. 
In the Cardiff mill the drive is located under the same 
oil hood as the spindles and pinions, and is practically 
running in oil. All other drives of this type previously 
built were outside the hood and not lubricated. It is 
probable that by shielding the drive from oil and 
using a slightly stronger solenoid, the desired effect 
will be obtained, as other drives operating on this 


| by an electric pump. The teeth are lubricated by jets | system have been entirely successful. 


Throughout the design of this mill the speed with 
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which 5-in. by 5-in. blooms were to be rolled was never 
lost sight of. The electric drive of the manipulators 
was designed for such a rate of acceleration and braking 
as would ensure that it would not be the bottle neck 
in the process. The front and back manipulators, seen 
in Fig. 13 Pl.te XXX, are coupled together. They 
slide on grease-lubricated surfaces, four to each head. 
The front end, overhanging the roller gear, is held 
down by gravity only. The back end is held down 
by slides on each side. The bolts holding these slides 
have springs under them, so that in the event of 
rough driving the back merely lifts up a little and falls 
back. A vertical roller runs in a slot across the roller 
run, and takes the end thrust should a bloom issuing 
from the mill catch in a slot in one of these heads. 
In addition, a rod fastened to the front and back of 
each head passes through a hole in the baseplate. This 
hole has a powerful buffer spring in it, and when the 
manipulator is overdriven, either forwards or back- 
wards, a nut on this rod comes against this spring 
and absorbs the shock. 

One of the most important features of this mani- 
pulator is the Friemel device for turning over small 
blooms. It is used for sizes of 6 in. by 6 in. and under. 
It is so quick and positive that a 5-in. by 5}-in. bloom 
may be turned as quickly and surely as a 10-in. by 
10-in. bloom. It is largely this device which has 
enabled this mill to roll 5-in. by 5-in. blooms at such 
an astonishing speed. The operator who drives the 
manipulators works the left-hand heads with his left 
hand, and the right-hand heads with his right hand, 
the normal turnover down to a size of 6 in. by 6 in. 
with his left foot, and the special device for turning 
small blooms with his right foot. The action will be 
clear from Fig. 15, the sharply serrated and rotating 
‘“ cherries ” turning the bloom as a pencil may be 
turned, by a relative sliding motion of the palms of 
the hands. 

It is a common sight in many blooming mills to see 
the bloom standing for several seconds on the roller 
run waiting for the screw-down. To avoid this at 
Cardiff, Ward-Leonard control was fitted. The screw- 
down is driven by two heavy mill-type motors of 
150 h.p. each, solidly coupled together and supplied 
in parallel with direct current from a special Ward- 
Leonard generator. The speed of the screw-down is 
controlled entirely by variation of the applied voltage 
on the Ward-Leonard principle, and this scheme has 
been found thoroughly satisfactory and low in main- 
tenance cost for a drive requiring such frequent opera- 
tion and reversal—between 40 and 50 movements of 
the screw-down occur when rolling one ingot. To 
provide a standby, the Ward-Leonard set is duplicated 
and connected to change-over switchés, so that either 
set can be used at will. Each set consists of a 3,300- 
volt, 335-h.p.. 1,000 r.p.m. slip-ring induction motor 
driving a direct-current generator and exciter. 

There has never been any electrical trouble, and the 
speed is such that it cannot be said to be the limiting 
factor in the output of the mill. Although the control 
is extremely flexible, and it is possible to drive with 
great accuracy, trouble has occurred a few times due 
to screwing hard down and screwing hard up. The 
reason for screwing hard down is that the men have 
to drive the rolls within } in. of each other on certain 
passes, and when they were trying to speed up they 
occasionally overdrove. Screwing hard up has only 
occurred once, and that was due to the control lever 
being accidentally knocked over. Owing to the narrow 
limits involved it was impossible to fit a limit switch 
in the downward direction, but one has now been 
titted in the upward direction. 

The arrangement of the screw-down gear is shown 
in Fig. 16. The drive is transmitted by a worm and 
wormwheel, the wormwheel having a keyed shaft 
sliding through it. The bottom of this shaft has a 
buttress thread taking the upward thrust due to the 
rolling pressure. The nut is inside the housing and 
has pump-fed grease lubrication. The lower portion 
of the thread is protected from dust by a telescopic metal 
sleeve. The bottom of the shaft transmits the thrust 
to the chock through a brass pad fitted into a cast-steel 
shell. This brass pad is also grease-lubricated. It is 
in no sense a “ breaker” such as is fitted in many 
English mills, but merely a properly lubricated thrust 
block. Above the top of this main buttress thread is 
a collar with a ball thrust bearing on it. On this 
bearing rests a yoke from which the top roll is hung 
on rods, the upper ends of which have springs by 
means of which the compression between the carrier 
end the top chock can be adjusted. The weight of 
the top roll thus comes on the main screw shafts. 
To carry this weight there is a buttress thread on the 
top of the shafts fitting in a nut supporting thrust in 
a downward direction only. This nut is carried in a 
sleeve supported by trunnions borne on a yoke. One 
end of this yoke rests on a spring, the other on an 
adjustable support which is hinged and can fold 
down, and at the extreme end of the yoke a crane 
hook can be inserted. In the event of the top chock 
being screwed hard up against the under side of the 
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housing, the crane lifts this yoke and the support is 
folded, allowing the top nut and sleeve to come down 
until they rest on the wormwheel casing. The 90-ton 
crane has been brought into use, and this unloading 
device has worked most satisfactorily, the delay being 
only for a few minutes. 

Changing rolls is still unfortunately a comparatively 
slow business, taking approximately five hours. The 
procedure is as follows. The top roll is screwed until 
the upper ends of the rods supporting the top roll 
preds against the casing, thus compressing the springs. 
The thrust block can now be pushed back in the 
pockets clear of the screw noses. The roll carriage, 
shown in Fig. 17, Plate XXX, is wound in by a 
winch. The roll is lowered until the carriers rest on 
the carriage. The cotter pins can now be removed 
from the suspension rods. The screw-down gear is 
next lifted steadily and the suspension rods engage in 
projections on the main chocks, carrying them upwards 
till they can be hung from the housing by hooks. 
The roll can then be wound out on the carriage. 


(To be continued.) 








PREHISTORIC AND PRIMITIVE 
IRON SMELTING.* 


By E. Wynpuam Hotngs, B.A. 


Tue early history of iron falls naturally into three 
phases : (a) when the iron is heaven-sent, or meteoric ; 
(6) when it is obtained from water-carried or water- 
deposited sources such as magnetite or limonite ; 
(c) when wrought-iron comes into general use. The 
period covered by this paper is, roughly, from 4000 B.C. 
to 1000 B.C., and the scene is set in Asia throughout. 
During this period Europe contributed nothing except, 
possibly, a few magical rings from some Greek source. 

Meteoric Period.—Meteorites are of three classes, 
namely, siderites or meteoric irons, composed almost 
entirely of nickeliferous iron with a little cobalt (about 
one-tenth of the niekel content); siderolites, which 
are a mixture of stony matter and the above metallic 
alloys; and aerolites, which consist mainly of stony 
matter. The nickel in meteoric irons usually ranges 
between 7 per cent. and 15 per cent. In its passage 
through the air the iron becomes superficially incan- 
descent, resulting in the formation of a thin black 
film of the magnetic oxide of iron. Hence the “‘ black 
iron” in the Hittite records can be identified with 
meteoric iron. Apart from this feature, the irons 
arrive on the earth with their original crystalline 
structure unchanged. In 1916, Mr. G. F. Zimmer, 
in his paper on ‘“‘ The Use of Meteoric Iron by Primitive 
Man,” read before the Iron and Steel Institute, showed 
that substantially all meteoric iron is malleable. 

The earliest manufactured objects of meteoric 
origin hitherto known are the tubular beads found in 
two pre-dynastic tombs (c. 3800 B.C.) at Gerzah, in 
Egypt. In one tomb the beads were strung alternately 
with beads of gold. The iron has been bent into 
tubular form from a thin strip, and its meteoric origin 
has been proved by analysis by Dr. C. H. Desch. 
Meteoric iron, when forged and polished, appears as a 
bright silvery metal. When forged at a low heat its 
etched surface exhibits what is known as the Widman- 
stitten figure, viz., a crystal pattern resulting from 
the transformations in the solid state of various nickel- 
rich and nickel-poor iron solutions. At a white heat 
this pattern is destroyed, but Zimmer proved that, after 
it has been forged at a low red heat, the pattern 
is retained. 

This natural pattern in meteoric iron appears to have 
exercised an important influence upon the direction of 
the steel industry, for both in India and Europe steels 
are found distinguished for the patterns produced 
upon them. The Damascus pattern on wootz steel 
is a natural result of the slowly cooled crystallisation, 
in the solid, of the cast steel. It differs from the 
cubic pattern of meteoric iron, where the contrast 
between the dark and bright lines is due to the crystalli- 
sation of nickel-poor and nickel-rich alloys (kamacite 
and taenite). In wootz steel the contrast is between 
earbon-poor and carbon-rich steel. In Europe the 
patterning of steel was brought about by purely 
mechanical methods. The invention, which is a 
development of the Celtic practice of welding steel 
strips upon an iron bar, can be dated to the first 
century of the Christian era or shortly after, for between 
1859 and 1863 a large number of mechanically patterned 
swords were discovered in the Nydam Moss in Jutland. 
The finds can be dated by the Roman coins toc, A.D. 230 
As some of these swords bear the Latin names of 
their makers, the presumption is that they were made 
by Romanised Greek or Celtic swordsmiths. The 
offering of spoils of war to the God of Victory is a 
known practice of the Cimbri who settled in Schleswig- 
Holstein, and this is only one of several similar finds 
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in the same region attesting Cimbrian victories over 
the natives of the peninsula. 

Second Phase, 2800-1200 B.C.—An interval of 
1,000 years elapses before terrestrial man-made iron 
makes its appearance with the iron dagger found by 
Frankfort at Tell Asmar, in Mesopotamia (dated 
c. 2800 B.C.), and the Abydos rusted lump, figured 
in the British Museum Bronze Age Guide, and dated 
c. 2500 B.C. Both are now known to be nickel-free, 
and consequently rank as the earliest known products 
of iron-smelting. The piece of iron found in the 
Pyramid of Cheops, which can be dated c. 2900 B.C., 
is certainly nickel-free, but its position in the Pyramid 
suggests that it may have been an accidental inclusion 
of much later date. Taking, however, the beginning 
of the third millennium B.C. as the starting-point of 
iron smelting, an interval of 1,800 years elapses before 
there are any signs of smelting on an industrial scale. 

The largest and most interesting class of prehistoric 
iron objects is the Finger-ring class, mostly found in 
Mycenean graves, and usually built up of successive 
layers of different metals. They are, in fact, dry 
batteries, precursors of the galvanic rings. Thus their 
magical value may rest upon a slender basis of scientific 
fact. The Phestos ring has a bronze core overlaid 
with gold for one half of the circle and with iron for 
the other. A similar ring is in the National Museum 
at Athens. At Dendra, near Midea, in Greece, Professor 
A. W. Persson found four metal rings of which three 
are composed of four layers of metal in the following 
order from the exterior: iron, copper, lead and silver. 
Excluding the iron ring found at Vorwolde in Sulingen, 
Hanover, which consists merely of iron oxide, these 
composite rings are dated from c. 1500 to 1250 B.C. 
It is probable that the iron came from Macedonia. 
One of the rings found in Crete is a plain signet ring 
which appears to be of cast-iron, The Hittite records— 
contain several references to iron casting or cast-iron. 
The language has, perhaps, been only imperfectly 
mastered, but there is nothing inherently improbable 
in the suggestion that the expert smelters and founders 
of gold, silver, and copper in the second millennium B.C. 
succeeded in melting iron in their crucibles on a very 
small scale. 

Mr. O. Davies tested two Macedonian iron cinders. 
The first, from level C, showed a slag with the sur- 
prisingly low percentage of ferric oxide and alumina 
6°37, lime 22-6, silica 68-67. In level D the 
percentage of ferric oxide and alumina had risen from 
6°37 to 56-28, the lime had fallen from 22-6 to 7-66, 
and the silica from 68-67 to 35:56. Mr. Davies 
concluded, from the analysis of the slag found at the 
lower level, that ‘the low percentage of iron here 
makes it absolutely certain that the iron was fused 
when smelted and then, presumably, cast.” He adds 
that in North-east Macedonia magnetite sands occur 
in abundance, and that there can be, therefore, little 
doubt as to the source of the iron in the magic rings 
of Greece and Crete. In a later work, Mr. Davies 
appears to have modified his conclusions considerably. 
There is, however, other evidence as to the character 
and output of the iron industry during the second 
millennium, in the diplomatic correspondence recorded 
in the clay tablets of Egypt and Asia Minor. Some 
of the references record the gifts of one king to another. 
Whatever the nature of the gift, the iron is described as 
plated with gold. Throughout the second millennium 
the road-makers are using tools of bronze, and it is 
not until the reign of Tukulti-Ninurta II (890-884 B.C.) 
that there is a reference to roads made with “ my iron 
picks.” For military purposes bronze arrow-heads 
continued to be used. Finally, in the storehouse of 
Sargon at Khorsabad (722-705 B.C.), Victor Place found 
a hoard, estimated at 150 tons, consisting of iron 
blooms or bars and objects of manufactured iron, 
including three ploughs. 

The sites associated with early iron-making may be 
taken in the following order, viz.: Egypt; Wootz 
steel in Southern Central India; the Chalybes ; 
Persian iron ; the Gerar forges in Southern Palestine. 

The Egyptian By-product Iron Process.—Professor 
von zur Miihlen discovered that in the sands of 
Abyssinia and, in particular, of Nubia, magnetite 
and fine gold occur together, the magnetite constituting 
one-half of the washed residues. When the two metals 
are smelted in a crucible in a reducing atmosphere, 
the gold melts first and the iron floats on the surface 
in the form of an iron-rich cinder and a low-carbon 
iron. The latter when removed from the surface of 
the molten gold is immediately ready for forging. 
The practicability of this process has been challenged, 
but fine gold passes quickly into the liquid state and 
the removal of the iron and slag could be readily 
effected. In Egypt the smelting was done with chaff 
and chopped straw. Pliny notes that this fuel was the 
most efficient in melting gold. Crucible smelting of 
gold in Egypt is placed by Lippmann between 2895 
and 2580 B.C., but the influx of Nubian gold and 
magnetite is later—probably between 2000 and 1788 BAC. 
The output of this by-product process, wherever 
conducted, must have been infinitesimally small. 











638 


NG. 


ENGINEERI 








The contents of Tutankhamen’s tomb (c. 1350 B.C.) 
illustrate the pygmy character of the industry—thus, 
a small piece of iron set in a gold bracelet, a miniature 
headrest, and 16 handled iron tools, the blades of 
which weigh collectively only 4 grammes. 

Wootz Steel.—Wootz steel was a high-carbon crucible 
steel made by the indirect process, from magnetite by 
preference. The birth of the industry is supposed to 
have taken place in Southern India. The cast cakes 
of steel were too brittle for direct forging and their 
hardness was reduced by prolonged annealing followed 
by gentle hammering. he fine cutting edge which 
could be obtained by hammering and grinding this 
steel made it specially valuable for the manufacture 
of surgical instruments, and this is its earliest known 
application. The medical work of Sushruta (400- 
300 B.C.) contains elaborate descriptions of nearly 
100 surgical instruments for eye operations and the 
like, for which the edge of the instrument is defined as 
less than half a hair bisected longitudinally. Such 
instruments point clearly to the manufacture of blades 
of wootz steel. In North-west India the development 
of the iron industry takes quite a different direction, 
columns of wrought-iron from 24 ft. to over 40 ft. 
in length being made by welding iron discs together. 
The two facts taken together show the genius of two 
different races in the diverse treatment of the metal. 
The Aryan invaders of India aimed at quantity and 
attained their ends by the expenditure of muscular 
power, while the Oriental metallurgist aimed at quality 
in his steel, which in its after-treatment réquired slow 
annealing and gentle hammering. By what race in 
India the wootz steel was first produced, and where, 
not yet known. The following section, however, 
may throw a faint light upon this question. 

The Steel of the Chalybes.—The account of the 
Chalybian steel process rests upon the authority of 
the Pseudo-Aristotle (fourth century B.C.). The sense 
of the passage appears to be that “the matrix of 
Chalybian and Amiscuian iron ore is peculiar to the 
locality ; for it is made up from the silt brought 
down by the rivers. This they smelt in their furnaces 
after simple washing, but according to another account 
after frequent washings, and they superimpose on 
their furnaces the fire-fighting stone which is plentiful 
in their country. This steel is superior to other forms 
of iron, and closely resembles silver, if not smelted 
in one furnace [only]. It alone is not subject to 
corrosion, but the output is small.” Chalybian ore 
can be identified with that described by Pliny. He 
says, “In Cappadocia only the question is raised 
whether the iron is to be placed to the credit of the 
water or the earth, for the earth yields iron to the 
smelter only where the water in a certain river has 
flooded it.” Combining the two accounts, we have 
here a description of the smelting of lake- or bog-iron 
(limonite) ores, which are water-carried ores deposited 
by bacterial action under certain conditions. 

\ new light has been thrown on the passage in the 
Pseudo-Aristotle by Professor A. W. Per.son, who 
identities “ the fire-fighting stone ’’ with limestone or 
dolomite, which abounds in the region of Pontus. 
The furnace may be pictured as a rectangular stone 
furnace, the low walls of which are covered with slabs 
of limestone. This being in close contact with the 
fuel, carbonic acid is released and the stone appears 
to fight the fire. The disintegration of the limestone 
acts as a flux, which would be useful, as ores of the 
limonite type are generally phosphoric. Provided 
that the temperature of the furnace is kept low, the 
phosphorus would combine with the lime. 
site of this early Osmund process is clearly defined as 
bounded by the rivers Halys and Iris. Pliny also 
locates the industry in Cappadocia, i.¢., Cappadocia 
ad Pontum, so the two authorities are in substantial 
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agreement as to the nature of the ore and the geographical 


position of the industry. 

On the other hand, there are reasons for believing 
that the Chalybes came originally from farther east, 
and possibly from as far East as the Caspian Sea, 
for Aeschylus refers to the Chalybian as a settler 
from the Scythians, and Professor Persson states that 
the Russian name for the Caspian Sea is derived from 
Chabal. Now, the people of Colchis were black- 


skinned, and Rawlinson, commenting upon the state-| sides . . . 








such as the grains of magnetite. Finally, there are also 
grounds for believing that the original ore of the 
Chalybes was magnetite, from the Urals or from some 
region east of the Halys and Iris rivers. 

Persian Iron.—The claim of Persia to rank among 
the earliest makers of iron has been somewhat over- 
looked, despite Pliny’s statement that the Parthian, 
ie., the Persian, iron was second only to that of the 
Seres, i.e., the Chinese. The iron of the Seres has been 
held to refer to wootz steel carried by the Great Silk 
Road from China, and therefore, erroneously attributed 
to that region. This appears probable. Persia 
is geographically nearer to Mesopotamia than the 
Caucasus, and the meteoric iron dagger found by 
Woolley at Ur may have been forged in Persia. Too 
much has been made of the supposed monopoly of the 
Hittites in the iron trade. That Egypt was a petitioner 
to the Hittite Empire for iron is accepted, and in all 
probability the Hittite kings had a first call upon the 
Chalybian output. Against the East, however, no 
such claim can be pretended. There can be very 
little doubt that the iron which the Assyrian kings 
utilised came from a Persian source. If Persia’s claim 
to have been the first to manufacture iron on an 
industrial scale can be substantiated, the migration of 
the industry to China, India, Syria, and Palestine 
becomes explicable. 

Fortunately, there is substantial evidence to support 
this view, for about a century ago James Robertson, 
an engineer in charge of the Shah’s ordnance works 
in Persia, transmitted to the Royal Society of Edin- 


burgh an account of the iron mines of Caradogh, near | 


Tabriz, and of the Persian method of iron smelting by 
the direct process. From the extent of the excavated 
area at only one of the mines he estimated that, at 
the rate of output of 200 tons of iron per annum, 
smelting must have been continuously practised for 
2,857 years. He adds, ‘‘ Were other neighbouring 
mines taken into account the antiquity of the whole 
would be proportionately increased.”” Magnetic iron 
ore predominates in the above district, but the Jewant 


Mine consists of red (? hematite) ore and the smelters | 


were using mixtures of the two. The furnace consisted 


of two hearths, the smaller of which was 14 in. square | 


and 9 in. deep, and the larger one sunk about 3 in. 
deeper than the former. The larger hearth, which 
had walls 2 ft. to 3 ft. high, was “ covered over with 
large stones capable of resisting the action of the fire.” 
This at once suggests a connection with the Chalybian 
process with its fire-fighting limestone, and secondly, 
that the small blast-driven hearth might be a 
later addition to a natural-draught furnace, possibly 
fed with wood fuel; for at Malattia, in North Syria, 
Robertson examined a still simpler type, described as 
small cupolas fed with dry wood. The packing of the 
hearth with the central dam of charcoal again recalls 
the Corsican method of smelting. This may well have 
been introduced by the Phoenicians, who thus share 
with the Anatolians the credit of introducing a 
knowledge of iron smelting into the Mediterranean. 
The market for the Persian blooms would be in a 
southerly direction. From this source, therefore, the 
Assyrian kings obtained their iron around 1000 B.C. ; 
but the author thinks that Sir Flinders Petrie has also 


supplied evidence that Persian blooms were being 
manufactured into finished articles for the Mediter- 
ranean market. 

Gerar Forges.—As the author's interpretation of 


Petrie’s chapter on ironwork differs from his, Petrie’s 
description is given first : 


Wall Levels Furnaces Dates 
184-7to 185-4 Sees 1194 B.o 
185-6 1175 Bc 

187-5 1100 B.c 

189-8 to 190-5 bese 932 B.c 
192-0 870 B.C 


“The furnace dates are proportionate between those 
of the floor levels. . . . The earliest [furnace] is the 
largest and best preserved, with the draught hole 
complete... . 4 All the furnaces have recesses at the 
sloping wider upward, to allow of a draught 


ment of Herodotus, suggested that they came from | without being so much encumbered with the charge. 


India. 
apparently from the Ural mountains, to be smelted, 
for the Scythians were not metallurgists ; 
graves are very rich in worked gold. These data, 
conjectural as they are to some extent, explain why 
Colchis, which is not known to have ever possessed 
alluvial gold in its river, the Phasis, obtained a world- 
wide reputation for its wealth in gold. They also 
establish a hazy connection between Chalybian and 
wootz steel, if Indians, as Rawlinson suggests, were 
settled in the Caucasus. The suggestion is not 
improbable; for Professor Persson has shown that 
Pliny’s legend of the mice nibbling iron is derived from 
an Indian epic and merely indicates that the iron in 
question was smelted from ore in a fine state of division, 


To Colehis the Scythians brought their gold,|The openings all faced west 


yet their | to retain the heat. 
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to catch the wind. 
Probably the top was arched over between the recesses 
The earliest of these [furnaces] 
is almost as old as any dated iron known in the 
Mediterranean, excepting the knives here of 1300 B.C. 
and 1250 B.C. It proves that the smelting was done 
on the spot and that the metal was not imported.” 
The present author ventures to differ from Sir Flinders 
Petrie as to the purpose of the iron furnaces, which 
he alleges were for smelting, i.c., they were bloomeries. 
The bloom or forged iron bar, he says, was not imported. 

The absence of any cinder at Gerar is alone fatal 
to this theory. Bloomeries would be placed in imme- 
diate proximity to their fuel supply and within easy 
range of the source of iron. 





The selection of sites for | arrangement is shown in Figs. 11 and 12. 
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military forges would be determined by military 
considerations, but commercial forges were frequently 
placed near the coasts, as water carriage enabled them 
to obtain their bars relatively cheaply and afforded 
easy access to overseas markets. The large 
furnace at level 185-6, dated c. 1195 B.C., may 
have been for forging and case-hardening weapons and 
tools, and hence corresponds to the military fabrica 
where smithing and woodworking were combined in 
one establishment. The later furnaces are probably 
ordinary smiths’ hearths. The suggestion that the 
recesses in the walls were “to allow of a draught 
without being so much encumbered with the charge ”’ 
is not likely to meet with acceptance ; but at present 
the author is not in a position to suggest their real 
function. That the furnaces, or hearths, are of great 
importance in the history of early smithing is, however. 
indisputable. For the recovery of these dateable sites, 
and for the meticulous accuracy in the description of 
the large output of these forges, metallurgists owe a 
debt of gratitude to the veteran explorer who has 
done so much to re-create the history of Egypt and 
the Near East. 











RESEARCH WORK ON WIND 
PRESSURE IN BELGIUM. 


(Concluded from page 500.) 


| Tue Liége installation is described in detail by 
M. R. Spronk in a section of the brochure already 
referred to. His report states that although investi- 
gations of the wind action on panels have been carried 
out at various times and notably in France, the United 
States and Great Britain, as also in Belgium by M. 
Jaumotte at the Institut Royal Métérologique d’Uccle, 
the effects of atmospheric variations, the type of 
construction adopted, the contour of neighbouring 
ground and the disturbances caused by other buildings 
have been such that it has been difficult to deduce 
rules of general application, and it was felt that further 
|experiments on the direct action of wind on panels 
would be a useful contribution to the subject. As a 
result of the work to be carried out, it was hoped to 
collect data on the following questions: (a4) The 
probable maximum velocity of normal winds and their 
variation with the height of the structure; (b) the 
maximum and minimum pressures which might act on 
the faade or roof of a building with various directions 
of the wind; (c) the amplitude and period of squalls ; 
(d) the possibility of evaluating the dynamic action of 
such squalls; (e) the extent to which wind action on 
surfaces depended on their dimensions ; (f) the extent 
to which the permeability of surfaces, the openings for 
doors and windows, and variations in temperature and 
barometric pressure affected any results obtained ; 
(g) the influence of the contour of the ground surface, 
of neighbouring buildings and of the roughness of the 
walls of the structure; (A) finally, deductions which 
could be made regarding the regime of local winds, 
| their variation with height above the ground and the 
| field of flow of wind around a structure, together with 
| the mechanism of its action on obstacles in its path. 
| It was realised that for a research of this kind the 
choice of the structure on which the work was to be 
carried out was of great importance. It was clear 
|that it should stand in an open situation, so that 
wind effects were not likely to be modified by the 
neighbourhood of other buildings or the contour of 
|the ground. The facade of the building on which the 
| measuring equipment was installed should be of simple 
| form and without projections or recesses, and should 
| face the direction of the prevailing winds. The various 
| measuring appliances adopted should be arranged so 
that they could be used concurrently and it should 
| be possible to experiment on panels of different sizes. 
|In connection with this latter point, the work carried 
| out by Sir Benjamin Baker, between 1884 and 1890. 
|led to the assumption that the maximum pressure on 
a surface was a function of the area of that surface. It 
was desired to investigate this effect by employing 
panels, the area of which could be varied. 
| The experimental apparatus is installed on the end 
| wall of the south-west wing of the Institut du Génie 
Civil, which is one of the buildings of the Faculté 
Technique de l'Université de Liége. The site, on the 
left bank of the River Meuse, is a favourable one from 
the point of view of observations on the prevailing 
south-westerly winds which travel up the river valley, 
It is also subjected to winds directed downwards from 
a hill on the west side. The south-west wing of the 
civil engineering building is a rectangular structure, 
30 m. long, 13-5 m. wide and 15 m. high. The side 
walls are formed by columns with glass panels. 
as shown on the right of Fig. 10, but the south-west 
facade is formed by a plain wall with stone slabs 
facing, as shown. In this face there are two rectangular 
bays, each 10 m. long and 1 m. high, the sill of the 
|upper bay being 12-7 m. from the ground. The 
For the pur- 
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the carriage, which is provided with 
a hardened steel contact block; a 
second double knife-edge at the lower 
end of lever” o transmits the motion 
through a short connecting link to 
further knife-edges connecting to the 
lever pg, which has a short -vertical 
arm at p. This lever is also pivoted 
on ball bearings as shown, and it 
will be clear that horizontal move- 
ments of the panel A, due to wind 
effects, will cause the knife-edges at q 
to move up or down in the bridle r s. 
The positions of the pivot points of 
the levers no and pq are such that 
the first multiplies the motion of the 
panel by 2 to 1 and the second 
further multiplies it by 10 to 1. 
Counterweights are provided for the 
adjustment of the positions of rest of 
the levers. The bridle rs is supported 
on a knife-edge on the scale beam 
tu and is also connected by the 
cross-beam sw to the lower end of 
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pose of the wind pressure experiments, the upper bay | a second bridle v w, which is carried from the second 


was filled in with asbestos cement sheets. 
the sheets, each 1 m. by 1 m. 
suspended from a supporting framework attached to 
the measuring apparatus inside the building. The 
remainder, which are 10 mm. thick, are mounted on 
wooden frames secured to the sill and lintel. The 
three suspended panels are situated towards the right- 
hand end of the bay, as shown in Fig. 11, this position 
being determined by the fact that it was the only 
one with which a suitable clear space was available 
inside the building for the measuring apparatus. The 


suspended panels are made airtight around the edges by | 


strips of gold-beaters’ skin, which introduce no measur- 
able constraint against the small movements of the 
panels caused by wind action. Arrangements are 
made by which the two outer panels of the three can be 
fixed when desired. 

Before designing the measuring apparatus, a series 
of preliminary studies was carried out. Professor van der 
Haegen took a prominent part in this work and the 
design of the weighing machine, which records the 
wind pressure on the panels is largely due to him. 
The apparatus was constructed by the Société 
Anonyme Sable et Steenbrugge, of Roulers. The 
arrangement consists of a rigid framework secured to 
the reinforced-concrete floor and independent of 
the wall of the building. A horizontal carriage is 
suspended from this framework by four vertical links, 
the carriage being attached to the movable panel, 
or panels, at its front end. A diagram of the arrange- 
ment is given in Fig. 13, in which the asbestos-cement 
panel is shown at A, the swinging carriage at bc d e, 
and the links at fg, h i,j kandlm. The carriage and 
links are cross-braced to prevent deformation, and all 
swinging joints are fitted with ball bearings. It will 


he clear from Fig. 13 that pressure or suction on the | 


outer face of the panel will cause the carriage to move 
horizontally in one or other direction. 

The horizontal movements of the carriage are 
transmitted to the weighing machine by a system of 
levers and links, as indicated at the right of | 
Fig. 13. A vertical lever n 0, pivoted on ball bearings | 


Three of | scale beam x y. 
by 25 mm. thick, are | edge pivot at its centre and it will be 








has a knife- 

clear from 
ithe diagram that when the panel A moves inward 
under wind pressure, point q will rise, lifting the end s 
and depressing the end w of the lever s w, so that the 
end y of the pressure scale beam will move downward. 
Similarly, with a negative pressure or suction effect 
on the panel point q will fall and transmit the motion 
to the suction scale beam. The scale beams tru and 
xvy give a further multiplication of the motion of 
10 to 1. 

Although for convenience in describing the lever 
action, the multiplication of motion has been referred 
to, it will be realised that the actual movement is 
very small and that the action should more correctly 
be described as the transmission of a pressure, which 
is decreased two hundredfold (2 « 10 x 10) by the 
lever system. The automatic balance which is em- 
ployed will read from 0 kg. to 1-5 kg. for pressures 
and from 0 kg. to 0-6 kg. for suctions. These readings 
correspond to a pressure and suction on the panel of 
300 kg. and 120 kg., respectively. With the three 


The cross-beam sw 


| panels in operation, these figures represent a pressure 


of 100 kg. per square metre (20-48 Ib. per square foot) 
and a suction of 40 kg. per square metre (8-19 Ib. per 
square foot). Pressures can be read within 0-25 kg., 
which is a higher order of accuracy than is actually 
necessary. The maximum vertical movement of the 
outer knife-edges of the scale beams is about 20 mm., 
the corresponding horizontal movement being less 
than 0-1 mm. The apparatus can be tested in the 
absence of wind by means of weights attached to a 
cord passing over a ball-bearing pulley. 

Although this weighing machine makes it possible 
accurately to measure the mean pressure on a panel 
1 m. square, it was decided to investigate the possi- 
bility of measuring the distribution of pressure over 
the panel by means of piezometers. For this purpose 
each of the three movable panels is equipped with 
nine piezometers. These instruments are arranged 
in three rows, the centres of the instruments and rows 
being in each case 330 mm, apert. Holes in the panels 


carried by the main frame, hy a double knife-edge at | are fitted with bushes having a | mm. diameter hole, each 


its upper end which engages with a cross-member of | connecting with a small piezometer vessel which is 
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provided with an upper connection for the manor eter 
tube and a screwed plug in line with the hole in the bush 
so that it may be cleared with a piece of wire in the 
event of it becoming choked. A cock is fitted at the 
bottom to drain-off any water that may accumulate 
from wet air. The arrangement is shown in Figs. 
14 and 15. The upper tubes connect to a series of 
U-tube mnometers filled with water. The vertical 
limbs of the U-tubes are arranged, side by side, on a 
panel behind the indicating dial of the weighing 
machine. As will be evident, rapid variations in the 
wind introduces difficulties in simultaneously reading 
a series of U-tubes of this nature, particularly with 
27 of them in use together, but it is hoped that experi- 
ence with the installation will enable these to be over- 
come, so that, later, by equipping a panel 10 m. by 
10 m. in a similar manner it will be possible to study 
the variations of wind pressure with height and the 
effect of proximity of the ground. 

The direction of the wind is observed by means of a 
weather-vane, which is fixed on a pole and carried 
well above the level of the roof of the building. It 
can be seen in Fig. 10. The vane is mounted on ball 
bearings and carries a carbon brush, which works 
over a contact plate with 16 segments. The segments 
are connected to a series of electric lamps mounted 
around a dial, which is situated alongside the U-tubes 
and the weighing machine dial. Contact of the carbon 
brush with any segment lights up the corresponding 
lamp on the indicator, so that the direction of the 
wind is continuously shown. A recording anemometer, 
constructed by Messrs. Chauvin et Arnoux, also forms 
part of the installation. This is of the electro-pneumatic 
type, the wind velocity being recorded on a moving 
chart. 








NATIONAL COMMITTEE ON STATU- 
TORY WIRING REGULATIONS AND 
REGISTRATION. 


In our issue of February 18, we recorded that on 
the initiative of the Association of Supervising Elec- 
tricians, and in conjunction with the Electrical Con- 
tractors’ Association, the Electrical Trades Union and 
the Incorporated Municipal Electrical Association, it 
was decided to form a committee which should consider 
the question of the institution of compulsory wiring 
rules. This body is now in being and has been desig- 
nated the National Committee on Statutory Wiring 
Regulations and Registration. It is made up of 
representatives from ten organisations, those in addi- 
tion to the four mentioned above being the British 
Electrical and Allied Manufacturers’ Association, the 
British Standards Institution, the Electrical Contractors 
Association of Scotland, the Electrical Power Engineers’ 
Association, the Electrical Wholesalers’ Federation and 
the Electrical Association for Women. An application 
to join from the Conference of Joint Electricity 
Authorities has been received and approved. At the 
first meeting of the Committee, on March 29, at which 
Dr. C. C. Paterson presided, it was decided to invite 
Mr. 8. B. Donkin to become the independent chairman 
of the Committee. This invitation has been accepted. 


At a second meeting, held on May 16, it was decided to 
notify the Minister of Transport of the intention of 
the Committee to submit an enabling clause with the 
suggestion that it should be inserted in the proposed 
Electricity Distribution Bill. 


Jt was also decided to 
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consider draft scheme of registration of electrical 
installation contractors and operatives. Any com 
munications in reference to the work of the Committee 


should be addressed to the Secretary, National Com 


a 


| 


mittee on Statutory Wiring Regulations and Registra- | 


tion, c/o Mr. S. B. Donkin, 8, Broadway, Westminster. 


S.W.1 








REDUCTION OF NOISE ARISING 


FROM AN AIR COMPRESSOR. 
By J. E. R 

Ar compressors find frequent application in works 
ind laboratories and are generally used in conjunction 
with a reservoir. There however, often a high 
level of noise associated with the operation of the 
compressor, and the by this noise 
may be the greater owing to the fact that some com 
pressors are provided with an automatic control which 
may bring the equipment into action at night, even 
though is not actually drawn from the 
reservoir. The following description of a method for 
quietening such a compressor, which has been tested 
by the National Physical Laboratory, may therefore 
be of interest. 

The compressor upon which the experiments were 
made has a single cylinder and driven at about 
800 r.p.m. by a 7-h.p. motor which is coupled directly 
to it. The air is compressed to about 25 Ib. per square 
inch and is conveyed through a flexible metallic pipe 
to a large steel reservoir mounted at the side of the 
compressor. There is no mechanical insulation bet ween 
the machine and its foundations. 

The noise appeared to originate, in amounts depend- 
ing upon the silencing treatment employed, from the 
the compressor air-intake, and from the 

itself. Various silencing treatments were 

noise level in the containing the 
compressor being measured at each stage by both 
objective and subjective The treatments 
tested consisted of fitting silencers of various types to 
the air-intake of the compressor and to the air-inlet 
to the reservoir. The silencers in the latter 
position were installed inside the reservoir to avoid 
stresses which would arise from a pressure difference 
between the inside and outside of the silencer. 

The results obtained are given in the accompanying 
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table. which also shows the reduction in noise level | 
afforded by the treatment as compared with the noise | 


level when the pump was in its original condition, 
that is to say, with an air-filter on the pump inlet 
but no other silencing treatment. The air-filters 
referred to were of the type commonly fitted to pumps 
ind carburettors. The absorbent-type silencer used 
consisted of a tube with perforated walls outside which 
was packed sound-absorbent material contained in a 
stucrounding metal case 


Reduction of 
Noise Level as 
Compared with 

Noise in 

Condition 1 


Mean 
Equivalent 
Loudness in 
in Machine 

Room 


Condition of Compresso 


Phons.* Phons.* 


With aa air-fiiter on intake 
to compressor 
(1) but with an air 
filter fitted on the air- 
inlet into the reservoir 
As (1) but with an ex 
tended air-filter fitted 
on the air-iniet tuto the 
reservoir 
4. As (1) but with an absor 
bent-ty pe silencer fitted 
on the air-inlet into the 
reservolr 
As (4) but with an absor 
bent-type silencer in 
addition to the air-filter 
on the air-intake to the 
com pressor . a 


oD 
As 


a8 


av l 


* Standard Scale of Equivalent Loudness The equivalent 
loudness of a sound is » phons when it is judged by a normal 
observer to be of the same loudness as a 1,000-cycle plane 
progressive sound wave of which the soand intensity is n decibels 
above a zero corresponding to a oot mean square acoustical 
pressure of 00002 dyne per square centimetre 

A “ phon ” is approximately the smallest change in loudness 
which the average human ear can detect under ordinary condi- 
tions. Tests have shown that, for sounds of medium loudness, 
a reduction of loudness by 10 phons ts estimated by an average 
observer to “ halve’ the loudness. 

It will be noticed that air-filters have some silencing 
effect when used in this way, but this is too small to 
be of practical value (1 phon to 2 phons). Fitting an 
absorbent-type silencer to the air-inlet to the reservoir 
gave a noticeably greater improvement (4 phons) ; it 
loes not follow, however, that this type of silencer is 
only about 2 phons better than the air-filters. It was 
spparent in the machine room at the time that fitting 
this silencer had effected a considerable reduction in 
the noise arising from the reservoir, but that this 
improvement was partly masked by the noise still 





| set of jaws enabling material below 7 in. and down to 





— 


~-NGINEERING. 


CUTTIN 


(OLDBURY), 


TUBE 
MESSRS. BROOKES 


—— 








The 
fact that the further reduction in equivalent loudness 
consequent upon fitting a similar silencer to the air- 
intake was 9 phons indicates that the silencer fitted 
to the reservoir reduced the noise from the reservoir 


arising from the air-intake to the compressor. 


itself by at least about 13 phons. The improvement 
of 13 phons obtained by fitting the two silencers was 
considerable and was very noticeable. 














TUBE CUTTING-OFF LATHE. 
THE somewhat unusual-looking machine shown in the 
accompanying illustration is a hollow-spindle lathe for 
cutting off tubes and bars. As both these products are 





usually supplied in considerable lengths, a machine 
with only one headstock and chuck may be awkward | 
to use, the bar or tube having to be withdrawn trosn | 
the spindle and turned round so that the other end 
may be cut. The machine illustrated has, however, | 
a double headstock with a chuck and double tool rest 
at each end, an arrangement which enables a length 
to be left in the spindle and merely moved along as 
required for cutting at the points desired. The machine 
has been recently developed by Messrs. Brookes 
(Oldbury), Limited, Oldbury, Birmingham, and will 
deal with material from 9} in. to 7 in. in external | 
diameter without change of chuck jaws, a separate | 


44 in. in external diameter to be handled. The jaws 
are flat-faced and smooth, the grip being sufficiently 
powerful to hold without marking the work. There are 
eight jaws to each chuck, which are self-centring. 

The main spindle drive is by Texrope from a motor, 
the final transmission being through totally-enclosed 
worm gear. The chucks can be operated with equal 
facility whether the spindle is rotating or stationary. 
Operation is by air at a pressure of approximately 
80 Ib. per square inch, control being by the pedals 
seen at the front of the machine. The air does not 
act directly on the chucks, but through an oil hydraulic 
system, which also provides the necessary damping 
action. The tool rests have automatic feed as well as 
hand feed in a transverse direction, adjustment of the 
saddle longitudinally being by capstan wheel. It will 
be observed that both the longitudinal and transverse 
ways of the bed and saddle respectively are completely 
protected from swarf, &c, Lubrication of all the principal 
bearings is effected by a mechanical pump driven 
by chain from the feed shaft. A cutting-lubricant 
system is provided and an adequate drip tray is 
formed round the top of the bed. 








Soctrery or Grass TecHNnoLtocy Dr. C. J. Pepptie. 
M.B.E., has been elected President of the Society of Glass 
1 echnology, In succession to Professor w. E. 8. Turner, 





O.B.E., F.R.S., who has been appointed honorary 
secretary. Mr. F. G. Orme. O.B.E., has been re-elected 
honorary general treasurer | 
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CATALOGUES. 


Safes.—-We have received from Messrs. The Chatwood 
Safe Company, Limited, Shrewsbury, a booklet descrip 
tive of the fire-resisting safes and cabinets which they 
manufacture 

Industrial Gear Units.—We have received from Messrs 
Crofts (Engineers), Limited, Thornbury, Bradford, a 
folder describing their range of radiation, fan-cooled, 
worm reducing gears which are available from stock. 

Presses We have received from Messrs. A. C. Wick 
man, Limited, Coventry, a copy of a catalogue describing 
Schuler German-made presses for special purposes such 
as embossing, flanging, cutting and notching. 

Sheet-Metal Working Machinery.—Messrs. 
Edwards, Limited, 359-361, Euston-road, 
N.W.1, have sent us a catalogue which is devoted to 
sheet-metal presses in great variety, and their accessories 

Used Machine Tools.——We have received from Messrs 
E. H. Jones (Machine Tools), Limited, Edgware-road, 
The Hyde, London, N.W.9, a copy of a stock list describ 
ing used machine tools of which they can give immediate 
delivery. 


yr. d 
London 


Laundry Boilers.—Messrs. Ruston and Hornsby, 
Limited. Lincoln, have sent us a booklet describing their 
*“*Thermax” boilers, both vertical and _ horizontal 
which are recommended for their rapid steaming and 
easy accessibility. 


Wireless Receivers and Feeder Units.—Messrs. Marconi's 
Wireless Telegraph Company, Limited, Electra House, 
Victoria-embankment, London, W.C.2, have sent us 
three pamphlets describing their commercial typ: 
receivers and feeder units. 

Milling Machine.—Messrs. Soag Machine Tools, Limited 
7, Juxon-street, Lambeth, London, 8.E.11, have sent 
us a leaflet describing a Soag ‘* Rapidmill ~ No. 2, high 
»ower horizontal milling machine, which has recent!) 
x%©en included among their standard machines. 


Pressure-Charged Oil Engines.—Messrs. The National 
Gas and Oil Engine Company, Limited, Ashton-under 
Lyne, have sent us a copy of the National Bulletin and 
other matter describing the Buchi pressure-charging 
system employed in their engines for high elevations or 
for constricted spaces. 


Bearing Metal.—Messrs. The Hoyt Metal Company ot 
Great Britain, Limited, Deodar-road, Putney, London. 
8.W.15, have issued a pamphlet termed “The Hoyt 
Book on the Lined Bearing” in order to promote the 
best use of their products. This is a very comprehensive 
and informative publication. 


Spun and Cast Iron Pipes.—Messrs. The Staveley Coa! 
and Iron Company, Limited, near Chesterfield, have sent 
us a stock list of the various types of sand and metal spur 
and cast-iron pipes which form an important part ©! 
their production. They are sole licensees for the manu 
facture of the Baxter pre-cast lead joint. 

Waste-Heat Boilers—We have received from Messr= 
The Clarkson Thimble-Tube Boiler Company, Limited 
613, Australia House, Strand, London, W.C.2, a pamphlet 
describing their thimble-tube boiler and its application 
to waste-heat recovery, with special reference to thei: 
Gycentric silencers and economisers, for use ashore and 


| afloat 
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THE SAN FRANCISCO-OAKLAND BAY BRIDGE. 
MR. ¢ H. PURCELL, CHIEF ENGINEER, STATE OF CALIFORNIA DEPARTMENT OF PUBLIC WORKS. 


(For Description, see Page 641.) 
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THE main-cable strands were compacted by pneu- jacks. These were all driven by a single chain, as 
matic tongs and the cables themselves by a com-| will be clear from Fig. 68, so as to ensure uniform 
pacting machine which changed the hexagonal form | closing. The chain was operated by a 6-h.p. reversible 
of the cable as spun, into a truly circular form of | air motor on the top of the machine. The jacks were 








Fic. 72. Temporary Servine Bernc APPLIED with ComMPaCcTING MACHINE. 
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Fic. 74. Stirrexrnc Truss rx Course or ERECTION. 


28% in. diameter, containing only 18-5 per cent of provided with interlocking shoes, finished onthe 
voids, a much lower figure than had been hitherto} inside to the compacted diameter so that [true 
attained. The two compacting machines are illus-| circular form was ensured. The machine was 
trated in Figs. 68 and 69, Plate XXXI and Fig.|carried by two yokes fitted with large rollers 
72, above. Of these, Fig. 68 shows one of the | straddling the cable, as shown in Fig. 69, and was 
machines in the shops compacting a test length of | worked from point to point supported upon these. 
cable; Fig. 69 shows a machine being worked on|The compacting operation was repeated every 
one cable from the San Francisco anchorage. The | 3 ft., and at each position the cable was served, 
temporary cable support, from which the strands‘ while under pressure, with several turns of tempo- 





SAN FRANCISCO-OAKLAND BAY splay out to the anchorage eye bars is in the fore- 


t | ground. Fig. 72 shows one at work at mid-span. 
; BRIDGE = |The compacting machine consisted of a frame 
(Continued from page 585.) | surrounding the cable and accommodating six 90-ton 


rary serving wire, applied by an auxiliary appliance 
working with the jacking machine. This auxiliary 
consisted of a disc surrounding the cable and carry- 
ing a wire reel, the disc being revolved round the 
cable and the wire being wound, as it did so, on to 
the cable under the control of a tensioning device. 

Cable bands were fitted to the main cable every 
30 ft. These were all provided with two grooves 
on the top side, to take the suspender ropes. The 
bands varied according to position. Where nearly 
horizontal, the upper and lower halves were clam 
round the cable by means of eight bolts only. 
Near the tower heads the long bands were gripped 
together by sixteen bolts, to obviate slip, and great 
care was taken by means of micrometer measure- 
ments to see that the tightening was adequate 
and uniform. 

Although not all carried out until the stiffening 
steelwork was completed, it will be convenient 
here to refer to the final protection of the cables. 
The outside wrapping consists of No. 9 soft annealed 
galvanised wire. Before wrapping, the cable was 
covered with a heavy coat of red-lead paste. After 
wrapping, several coats of paint were applied, the 
final one being of aluminium. The wrapping 
machine is shown in Fig. 70, Plate XXXI. It con- 
sisted of a saddle carrying a toothed ring 5 ft. in 
diameter, which, in turn, accommodated three reels 
of wire. The saddle carried a 10-h.p. electric motor, 
which revolved the ring by means of the pinion just 
visible at the top of Fig. 70. As the ring revolved, 
wire was drawn off the spools and wrapped round 
the cable under the control of tensioning heads, 
clearly seen in Fig. 70. About five or six 30-ft. panels 
could be wrapped in an 8-hourday. In a few places, 
parts of the structure interfered with the use of 
these machines, and at these points the work was 
finished by hand. Fig. 71 shows a wrapping 
machine being moved past a suspension point. 

It may be noted at this stage that the cables were 
spun about 18 ft. higher in the main span than it 
was intended their final position should be. The 
bending of the towers and elongation of the cable 
wires, and change in sag in the other spans, made 
this necessary. In order to ensure equal tension 
during spinning of the two sides of the towers, 
and to avoid risk of slipping in the saddles, the latter 
were moved temporarily off centre towards the side 
spans. This offset varied from 8 in. in the smallest 
case to 4 ft. 7 in. in the case of No. 2 tower, with the 
long backstay at the San Francisco end of the 
bridge. When spinning was completed, the saddles 
were moved by two 500-ton jacks back to their 
proper positions. 

The steelwork of the suspension bridge stiffening 
trusses consists of the two stiffening truss girders, 
the upper and lower decks, and lateral K-bracing 
at the level of the lower chord. The trusses are 
30 ft. deep and are made up of panels 30 ft. long. 
They are hung by four suspenders at each panel 
point, these taking the form, as above described, of 
two ropes looped over the cable bands. At the ends 
of the spans the trusses are connected to the piers 
by means of rocker links, as may be seen from 
Figs. 13 and 14, Plate XXVII ante, giving a draw- 
ing of the anchorage pier. This allows for longi- 
tudinal movement. ‘Transverse floor beams are 
placed at each panel point, those for the upper deck 
being 67 in. deep and those for the lower 80 in. deep. 
The upper deck being reserved for ordinary vehicular 
traffic only, the stringers consist of 13 lines of 20-in. 
Carnegie beams, supporting the lightweight concrete 
deck. The lower deck is reserved for heavy motor 
traffic and for two tracks of interurban railway. 
The part of this deck used by the former is carried 
on seven lines of 21-in. Carnegie beams, while four 
lines of 24-in. Carnegie beams are provided under 
the railway tracks. In the designing work, the 
stresses due to vertical load were computed by the 
deflection theory, and those due to lateral forces 
by the Moisseiff-Lienhard method described in 
the Transactions of the American Society of Civil 
Engineers, vol. 98, page 1080. 

The steelwork was fabricated at the American 
Bridge Company’s plants at Ambridge and Gary, 
whence it was shipped by rail and by way of the 
Panama Canal to San Francisco. Here it was stored 
and assembled at a place known as Islais Creek, 





about 3 miles south of the bridge site. At the 
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yard at this place two parallel standard-gauge 
tracks 500 ft. long were laid down at right angles 
to the shore line and extending on trestles into the 
water. At the inshore end, erecting derricks were 
provided, and units of steelwork were assembled 
by means of these on bogies mounted on the tracks. 
When a unit had been assembled, it was moved 
down the track towards the water to make way 
for a fresh assembly under the derricks, the riveting 
and other processes being completed as the unit 
progressed in this manner along the track. Arrived 
at the trestle extension, a ballasted barge was 
floated under the unit, between the trestles, and 
on the ballast being pumped out the unit was 
transferred from the bogies to the barge, upon which 
it was towed out to the bridge. The arrangement 
permitted of continuous work, but for various 
reasons conditions were not always favourable 
for this. The accommodation made it possible 
for work to be in progress on seven “ standard ” 
units at one time on the slip. 
at once that a so-called standard unit was taken to 
consist of two upper deck floor beams, two lower 
deck floor beams conne>ted together by verticals, 
together with the appropriate top and bottom chord 
members, 60 ft. long. Such a unit is shown being 
lifted into position in Fig. 76, above. Some of 
these units weighed as much as 200 tons. 

An interesting method was adopted of locating 
the unit barge correctly under the bridge for the 
hoisting operations. On account of strong currents, 
it was impossible to employ tugs alone for this task ; 





Barge UNpDeER BRIDGE. 
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by means of winches on the barge, adjusting the 
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suspenders fixed to the last placed unit. For this 


position of the latter from time to time as the 
work progressed. The barge carrying the steelwork 
unit was lashed alongside this carefully located | 
anchor barge, being thus brought into the exact | 


| position required for hoisting, as will be gathered 


from the view given in Fig. 75. 

The method of hoisting was novel. Falls suspended 
from the main cables were attached to the units at | 
the four panel points, each set of these being carried | 
by blocks attached to a sling passing over the 
cable, a saddle plate being interposed between the 
two. The hoisting lines were taken from the upper | 
sheaves in an approximately horizontal direction 


| to blocks on the nearest tower, and were then led | 


It may be explained | 


down to winches on the tower pier, as shown in the | 
diagram, Fig. 73. A hoisving engine was provided 
for each set of falls. The unit was maintained 
level during hoisting with the ail of a pendulum | 
contact arrangement, which caused indicator 
lamps to light up at the control station if a unit | 
became out of level. By means of such indicators 


purpose the beams were constructed so that th 
outer portions could be telescoped in the required 
amount. They were then hauled along to the new 
position, extended, and the weight transfergéd to 
the slings when these had been correctly placed, afte: 
which a fresh lift was possible. This cycle occupied 
a very short time, and lifting usually occupied 
only about ten minutes. Other matters, however. 
intervened to slow down operations, such as the 
condition of tides and weather, the towage of the 
barge from the yard to the bridge and its return, and 
so on. As a result, under ordinary conditions 
about two units were erected as a rule each day, 
though, in favourable circumstances, three were 
sometimes handled. 

In the erection programme the work was carefull) 
arranged so as to avoid greater cable distortion 
than would occur under unfavourable conditions 
in the completed bridge. For this reason, it was 
arranged to limit suspender loads to less than 
1-31 per cent. of the cable tension. As the latter 


and telephone signals, the four winchmen were able | increased, in the east bridge it was possible to increase 
to work the lifts without any appreciable departure | the weight of the units by the addition of stringer 
from the level position. | for the upper and lower deck, the load ultimatel) 

In order to traverse the lifting tackle along the | being limited by the capacity of the lifting tack 
span, two lightweight lifting beams were made | (200 tons). On the west bridge conditions required 
use of. These extended from side to side under | that the unbalanced pull on the central anchorag: 
the cables, the four sets of falls being attached to | pier described in detail on page 553. ante, should bx 
their extremities as shown in Fig. 76, above, and Fig. | limited to a definite amount (6,200 tons) and this 
77, Plate XXXII. When a unit had been attached | made it impossible to erect units with stringers 


| to the suspender ropes these beams were lifted by | already in place. 


at the same time, the Bay bottom at the site of the | 


bridge being laid with numerous cables passing 
between San Francisco and the Oakland shores, 
the indiscriminate use of anchors was prohibited. 
The problem was solved by fixing a barge at the 


means of levers, and the eight-part slings relieved} In order to follow a sequence which would obviat« 
of their weight, which was then transferred to large | excessive deflection of the towers, and to frame 4 
wooden rollers riding on the top of the cables. On| programme for the assembly work at the Islais 
these the beams were moved along to a fresh posi- | Creek yard, use was made of one of the Universit) 
tion, but before this was possible it was necessary to of California 65-ft. models referred to in an artick 


bridge to four very carefully placed anchors, and! shorten the beams so that they would pass the’ in 1934 (see ENGINEERING, vol. cxxxviii, page 4 
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The model, built to a scale of 1 in 100, had to be 
slightly altered to represent the two bridges, and 
was first loaded with weights to represent the weight 
of the cable, bands, &c. Weights were then added 
to represent the units and the tower deflections were 
measured with Ames dials. Check was made by these 
means throughout, and the maximum tower deflec- 
tion kept within 3 ft. It is to be noted that the actual 
maximum corresponded with the indicated maxi- 
mum within 2 in., the difference being easily 
accounted for by temperature effects. There were 
146 two-panel units in the structure. The first was 
erected on December 18, 1935, and the last on 
April 30, 1936. Fig. 74 is a typical view of the 
bridge during the steelwork erection stages. 

Fig. 78, Plate XXXII gives a good idea of the 
steelwork of the two decks. The arrangement of 
beams and stringers on both decks, previously des- 
cribed, will be easily recognised. Actually, this view is 
taken not on the suspension part of the structure, but 
on the continuous girder span at the San Francisco 
end of the bridge. The span is similar in character 
to the stiffening girder of the suspension bridge, 
the back stay cables of which are to be seen in this 
view as they run from the first pier (W,) back to 
the anchorage. This continuous approach span 
has a length of 863 ft., and is supported by two 
two-column bents, the position of which will be 
seen in Fig. 3, Plate XXIII, ante. A view of the top 
oe at the Yerba Buena anchorage is shown in 

ig 79. 

Although other features of the work might be 
referred to, it is proposed now only to describe very 
briefly the Yerba Buena tunnel, which pierces 
the island of that name and connects the so-called 
West Bay crossing with the East Bay crossing, 
which we shall deal with in our next article. The 
Yerba Buena tunnel is claimed to be the largest 
work of its kind ever attempted. As the bridge 
has two decks, one 30 ft. above the other, roadways 
on corresponding levels had to be provided on the 
island. The result was that the excavation in rock 
had to allow of a tunnel having the finished dimen- 
sions of 65 ft. 6 in. wide, and 52 ft. 8 in. high. 
The length was 540 ft. 

The rock through which it is driven is badly 
faulted sandstone, and as it was not expected to 
be able to support itself, the first step was to drive 
three pilot headings 9 ft. by 12 ft. and 9 ft. by 9 ft., 
one at the crown level and the other two at the 
outside bottom corners. After driving the latter 
the rock was stoped down for the full height of 
the side walls, which were then built in of reinforced 
concrete. The next step was to take out short 
sections of the roof, the concrete roof being inserted 
as work proceeded. When the entire tunnel had 
been completed, the centre block was excavated 
by means of shovels and the spoil removed by 
lorries. The portals have been given simple archi- 
tectural treatment, as shown in Fig. 80, and the 
interior has been lined with white tiling. 


(To be continued.) 








HEAT TRANSFER IN THE 
CONDENSATION OF STEAM. 


By Marearet FIsHENDEN, D.Sc., F.Inst.P. 


Untin recently there have been serious and 
unexplained discrepancies in the measured heat- 
transfer coefficients from condensing steam to metal 
surfaces. For no apparent reason, the results of 
different observers have varied over an enormous 
range, and, even with a given condenser, the rate of 
heat transfer has in some cases been observed to 
alter considerably with time. It is an interesting 
illustration of the necessity for keeping one’s eyes 
open, even when working under conditions that 
appear to be precisely specified, that these dis- 
crepancies should have been largely cleared up, 
not by increasing the accuracy of laboratory set-ups 
or measuring instruments, but by more careful 
observation of the exact nature of what was taking 
place. For, during the last few years, by carrying 
out condensation experiments under glass, it has 
been shown that the rate at which a vapour 
condenses on a cooled surface depends essentially 
upon whether or not the surface is “ wettable,” 
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a point which had not previously been taken into 
account. 

If a cooling surface is wettable, the condensation 
produces a continuous film of liquid, which flows 
down under the action of gravity at a rate depending 
upon its viscosity. In this case the heat trans- 
ferred to the surface must pass through the layer 
of condensate, the thickness of which depends both 
upon the rate of condensation and the rapidity 
with which the surface can drain. On non-wettable 
cooling surfaces, condensation takes place in the 
form of droplets, and the heat transfer may be 
ten, or even twenty, times as rapid as for film 
condensation. This is mainly because the cooling 
surface between the droplets is in more direct contact 
with the condensing vapour, but depends also to 
some extent upon the fact that the coefficient of 
heat transfer to small drops of high curvature is 
greater than that to a plane surface, while the 
coalescence of the drops promotes rapid draining. 

It is, obviously, important to know the condi- 
tions which determine the different types of con- 
densation, and these have been investigated by 
Schmidt, Schurig and Sellschopp* in Danzig, by 
Spoelstrat in Java, by Roecket and by Jakob and 
Erk{ in Germany, and by Drew, Nagle and Smith,§}| 
and Jeffrey and Moynihan in the United States, by 
introducing glass windows into their apparatus. 
Briefly, rough or scratched surfaces, especially 
when clean and free from grease, encourage film 
condensation, while smooth and dirty surfaces, 
especially if greasy, encourage drop condensation. 
But even a rough surface, if greasy, may give drop 
condensation, while even a smooth surface, if 
freshly cleaned, may give film condensation. Thus, 
Spoelstra found that tubes with a thin porous scale 
which, when oil-free, gave film condensation, could, 
by oiling, be made to give partial or complete 
drop condensation. And Drew, Nagle and Smith 
observed that even a polished surface, after cleaning 
either (a) by washing thoroughly with a boiling- 
hot solution of 4 oz. soda ash, 2 oz. trisodium 
phosphate, 4 oz. soap and } oz. caustic soda in 
a gallon of water, (b) by rubbing with precipitated 
chalk on a cloth wet with tap-water, or (c) by rubbing 
with powdered emery on a wet cloth, at first gave 
complete, or nearly complete, film condensation. 
Except with steel and aluminium, however, drops 
always developed eventually unless the surface 
was very rough, the change sometimes taking only 
a few minutes, sometimes several days. This has 
been confirmed by several observers, the most 
persistent drop condensation apparently being given 
by chrome-plated polished copper. 

Certain contaminants have been shown to be 
especially effective in promoting drop condensation 
on certain metals, others are quite generally effec- 
tive. Thus Drew and his colleagues found that 
the fatty acids were very effective for all metals 
except mild steel and aluminium, which could not 
by any means be made to give more than temporary 
drop condensation. Mercaptans, xanthates and 
dithiophosphates, on the other hand, were especially 
effective for treating copper and the copper alloys. 
Mineral oils, the alcohols, and organic nitrogen 
compounds were ineffective, or only slightly 
effective, for all metals. 

Kirkbride,** by comparing the condensation of a 
light hydrocarbon, such as gasoline, with that of 
steam and aniline, on smooth glass tubes, has shown 
that the form of the condensate depends upon the 
surface tension and the mass rate of condensation. 
At the lower condensation rates, where steam and 
aniline, owing to their high surface tension, would 
condense in drops, gasoline, owing to its much 
lower surface tension, gave a film. By increasing 
the condensation rates of steam and aniline, how- 
ever, they also could be made to condense as films. 
It has been pointed out that in industrial plant 


* Technische Mechanik und Thermodynamik, vol. 1, 
page 53 (1930). 

+ J. Arch. Seruikind. in Neder-Indie, Part 3, No. 23, 
page 905 (1931). 

{t See M. Jakob, Zeit. d.V.d.J., vol. 76, page 1161 (1932). 

§ Trans. Am. Inst. Chem. Eng., vol. 30, page 217 
(1933-34). 

|| Trans. Am. Inst. Chem. Eng., vol. 31, page 605 
(1934-35). 

“| Mech. Eng., vol. 55, e 751 (1933). 

** Trans. Am. Inst. Chem. Eng., vol. 30, page 170 
(1933-34). 











the condensation is usually filmwise, because of 
the high rates of condensation and the comparative 
roughness of ordinary commercial surfaces. But 
both types of condensation can occur, either co- 
existently or alternately, and the changes have 
sometimes given rise to results which appeared 
anomalous. Spoelstra, for instance, noticed that 
after the copper or brass tubes from evaporators in 
Javanese sugar mills had been cleaned with naphtha 
their thermal resistance increased, and it was this 
observation which led him to investigate the 
different types of condensation. 

Nusselt,* in 1916, made theoretical estimates of 
the heat transfer in the film condensation of a pure 
saturated vapour (a) on a plane surface making an 
angle ¢ with the horizontal, and (b) on the outside 
of a horizontal tube, on the assumptions that the 
flow of the condensate layer is streamline and that 
the heat transfer takes place solely by conduction 
across the layer in a direction perpendicular to the 
surface, the film of condensate being so thin that 
the temperature gradient through it is a straight 
line. A steady state was also assumed, in which 
the thickness of the condensate, which increases 
from top to bottom, is maintained by a balance 
between the rate of condensation and the rate of 
draining under gravity. The temperature of the 
surface of the film in contact with the wall was 
supposed to be at the wall temperature and uniform, 
and that of the surface in contact with the vapour 
at the saturation temperature. The physical 
properties of the condensate were taken at the 
mean film temperature. For the case of a constant 
temperature difference between steam and cooling 
surface, Nusselt’s average heat-transfer coefficients, 
taken over the entire surface, are, for smooth plane 
surfaces of height h, making an angle ¢ with the 
horizontal, given by 

4/qe°kRg\it . B.Th.U. per sq. ft. per hour 

a= 5 (to) sind perdeg.F. . . (1) 
which for vertical surfaces of height h, or vertical 
tubes of length h, reduces to 

4/9 °kh g)* B.Th.U. per sq. ft. per 

ams (j 9h perdeg.F. . . 

and for horizontal cylinders of diameter d to 


q prs) B.Th.U. per sq. ft. per hour 
44a0 perdeg.F. . . (3) 





hour 
(2) 








a = 1-03 ( 
where 

q is the latent heat of steam in B.Th.U. per Ib. 

p is the density of the condensate in lb. per cub. ft. 

kis the conductivity of the condensate in B.Th.U. 
per ft. per hour per deg. F. 

g is the gravitational constant in ft. per hr. per hr. 

7 is the viscosity of the condensate in lb. per ft. 

r hr. 

é is the temperature difference, in deg. F., between 
the steam-saturation temperature and the tube- 
wall temperature. 

The latent heat of steam is to be taken at the 
saturation temperature, the other constants at the 
mean temperature of steam and wall. 

It has been pointed out that, at high rates of 
heat transfer to long vertical tubes, the flow of 
condensate in the lower part of the tube should be 
turbulent. The critical velocity appears to be 
given approximately by 4 8 p V/n = 4C/n = 1,600, 
where 8 is the thickness of the condensate film, 4 5 
being the diameter of a cylindrical tube hydro- 
dynamically equivalent to a plane layer of thickness 
8, and C is the rate of condensation per unit peri- 
meter, in Ib. per foot per hour. Colburn} and 
Kirkbridet independently have pointed out that 
the transition from laminar to turbulent motion 
might occur at even lower Reynolds numbers, since 
the steam flow agitates the film at its free surface, 
where the velocity is much higher than the mean 
velocity. In confirmation of this, Jakob and Erk§ 
found, with steam condensing in a vertical tube, 
that, for large temperature differences, the tube 
temperature from top to bottom at first decreased 
and then increased. This can be explained on the 
assumption that for a short distance down the tube 
the flow is viscous, and that the heat transfer, and 
consequently also the wall temperature, decreases 





* Zeit. d.V.d.tI., vol. 60, es 541, 569 (1916). 
+ Ind. Eng. Ohem., vol. 26, page 432 (1934). 
+ Ind. Eng. Chem., vol. 26, pege 425 (1934). 

§ Forschungsarbeiten V.d.1. Forechungsheft, No. 310. 
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as the film gradually thickens. Lower down the | 
tube, after turbulence has set in, the heat transfer 
and the wall temperature increase. Jakob and Erk 
found also that, for a constant steam velocity 
and an increasing temperature difference, the 
increase in the heat transfer suddenly became more | 
rapid at approximately the point at which turbulence 
would be expected to begin. Kirkbride observed 
that even though at the top of a vertical tube 
smooth films were formed, lower down the formation 
of ripples might begin; the effect of this would, 
of course, also be to increase the rate of heat 
transfer. 

According to Nusselt’s expressions, the heat- 
transfer coefficient for a horizontal cylinder of 
diameter d should be less than that for a vertical 
cylinder of height equal to d. For the usual prac- 
tical case of a cylinder long compared with its 
diameter, however, the coefficient should be less in 
the vertical than in the horizontal position, on 
account of the thickening of the film of condensate 
towards the lower end assumed in the theory, but 
actually this might be outweighed by ripple forma- 
tion and turbulence. With a horizontal pipe the 
condensed water tends to run off the top, where 
the film becomes very thin and the heat transfer | 
consequently very rapid; channelling may also 
increase the heat transfer. 

For both vertical and horizontal cylinders, 
Nusselt’s expressions show a decreasing coefficient 
with increasing temperature difference. By intro- 
ducing shearing forces between steam and conden- | 
sate surfaces, Nusselt extended his theory to high | 
steam velocities for the case of steam flowing | 
through a tube or pipe. The simplest way in which | 


44 16 )' against | 
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thie can be expressed is to plot « ( 
SPs 4710 - as in Fig. 1, where W is | 
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the linear velocity of the steam, p, the density of 
the steam, / the length of the tube, and ¢ is a 
dimensionless constant which appears in the formula 
for the pressure drop for flow through tube, | 
namely : 


l 
§ 


d 


W? pg 


AP 


where A P is the pressure drop along the tube, and | 
d the diameter.* The other constants have the 
same meanings as in the previous formule. Jakob, | 
Erk and Eckt introduced a further correction for | 
the fact that, at high rates of condensation, the 
steam velocity along a tube is constantly decreasing, | 
but the expressions they obtained are very compli- | 
cated, and can be solved only by the calculus of 
differences. Jakob, however, has given solutions | 
for certain cases, which are shown in Figs. 2 and 3. 
It will be seen later, from an examination of the 
experimental data, that the Nusselt expressions (2) 
and (3) can probably be used without much error | 
at low rates of condensation, for slowly moving, 
air-free steam condensing in a film, while for higher | 
steam velocities the extended theory is applicable. 
For dropwise condensation the theoretical expres- 
sions break down altogether. Unfortunately, in | 
much of the earlier experimental work the condi- 


tions were not specified completely, the steam | 
|from one-half to twenty times those calculated | 


velocities in particular not usually being given, 
and the form of the condensation not noted. 
Experiments with Vertical Surfaces.—Fig. 2 gives 
the coefficients of heat transfer from dry, saturated 
steam at 212 deg. F. and atmospheric pressure, 
condensing in a vertical tube 4 ft. long—(a) as caleu- 
lated from Nusselt’s expression for zero steam 


velocity, and (b) from Jak »b’s extension of Nusselt’s|2 ft., found coefficients from 3,500 to 2,700 for | 


theory, for steam velocities of 50 ft., 100 ft., 150 ft., 


200 ft., and 250 ft. per second. In Fig. 3 the | steam velocities were probably not high enough | 


corresponding results for superheated steam at | 
atmospheric pressure and 617 deg. F. are shown. 


For comparison, experimental results of Jakob, | drops of water, which “ aided rather than retarded ” | 


Erk, and Eckt are included ; these refer to smooth, 
clean surfaces, which gave mainly film condensa- 
tion. It will be seen that there is fair agreement 
between the theoretical and experimental results, 
particularly for the superheated steam. At small 
* See Die Wadrmevbertragung, by M. ten 
207 (J. Springer, 1936) 

| Phystkahsche Zeit... vol 

: Mech Eng., vol. 58, 


Bosch, page 


36, page 73 (1935) 
page 735 (1936) 
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temperature differences, however, the experimental 
results are low—possibly, Jakob suggests, owing to 
supercooling of the steam. At large temperature | 
differences, on the other hand, the experimental 
results are high, probably partly as a result of a} 
small proportion of dropwise condensition, and | 
partly owing to turbulence in the condensate. 
Owing to the reduction in the thickness of the 
condensate film caused by high steam velocities, 
and also to the formation of ripples or turbulence 
at high rates of condensation, few of the other | 
experiments on the heat transfer from condensing | 
steam to vertical tubes can strictly be compared 
with theory. Nusselt’s expression for zero steam | 
velocity is not exactly applicable, and in most cases 
the data for correcting it are not available, and the 
best that can be done is to discuss the probable 
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causes of the deviations from it. The experimental 
results, as would be expected, tend on the whole to 
be high. The coefficients obtained by different 
| workers, expressed throughout in what follows in 
B.Th.U. per sq. ft. per hour per deg. F., vary 


| from expression (2), the highest values undoubtedly 
being due mainly to drop condensation, since no 
other variable could cause so enormous an increase. 

Callendar and Nicholson,* in 1897, investigating 
| the rate at which steam condensed on the inside 
walls of a vertical tube of diameter 1 in. and height 





temperature differences up to 30 deg. F. The 
to have had much effect, but the results are double 
the calculated ones. It was, however, noticed that 
the heat transfer, were formed. 

Schmidt, Schurig and Sellschoppt condensed 
steam at 213 deg. F. on one side of a vertical copper 
disc of diameter 5-9 in., the reverse side being 
cooled by a high-velocity water jet, capable of 
giving rates of condensation up to 430 Ib. per 


* British Assoc. Report, Section G, 1897. 
t Technische Mechanik und Thermodynamik, 
page 53 (1930) 


vol 





JUNE 10, 1938. _ 


square foot per hour. The condensing surface could 
be seen through a glass window and, after etching 
with zinc chloride dissolved in hydrochloric acid, 
gave completely filmwise condensation. Under 
these conditions the steam side coefficient, 1,360, 
was only a few per cent. above the Nusselt value, 
but as time went on drops appeared on an increasing 
proportion of the area of the disc, and the coeffi- 
cients gradually increased. For dropwise conden- 
sation over the entire disc, produced on the freshly 
polished copper, they were from 6,350 to 8,000, 
or from five to seven times the Nusselt value. This 


‘result was confirmed by the work of Nagle, Bays, 


and Blenderman* on the dropwise condensation of 
steam at about 229 deg. F. on the outside of a 
vertical chromium-plated copper tube of diameter 
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from 1,000 to 2,100, were too low for turbulence to 
be expected in the condensate, yet the measured 
| coefficients, which averaged 14,000, for temperature 
| differences of 5 deg. F. to 12 deg. F., were from 
15 to 19 times the calculated ones, and of the order 
of 10 times even if steam velocities of over 200 ft. 
per sec. are assumed. 
| Kirschbaum and Krantz,+ condensing practically 
| still and saturated steam at 150 deg. F. to 350 deg. F. 
on the outside of vertical copper tubes of diameter 
| 1-6 in. and length 6 ft., found that the coefficients 
increased with both increasing temperature difference 
and increasing wall temperature, since low wall 
temperatures favoured film condensation. The 
departure from the Nusselt value also increased 
| with increasing temperature difference and increasing 
{wall temperature. With walls at 146 deg. F. and 
a temperature difference of 4} deg., the coefficients 
were about 15 per cent. below the calculated ones ; 
| with walls at 270 deg. F. and a temperature difference 
of 40 deg. they were nearly twice the calculated 


ones. 

Meisenberg, Boarts, and Badgert determined 
|the effect of small concentrations of air on the 
| steam-side coefficients for a vertical copper tube of 
| outer diameter 1 in. and length 12 ft. for values of 
4C/n between 400 and 4,000. The tube at first 
| was highly polished, but after several days running 
it became coated with a thin layer of oxide, which 
gave film condensation, and the results quoted are 
for film condensation throughout. For the air-free 
| test, the steam used was made from distilled water 
which was boiled in an open vessel to remove as 
much as possible of the dissolved gases before it 
was pumped to the boiler. The steam temperatures 
were 176 deg. F. to 248 deg. F., the temperature 
differences 5 deg. to 52 deg. The results for the 
air-free steam were about 50 per cent. higher than 
the calculated ones, but decreased as the air content 
was increased, at first rapidly, and then more 


* Trans. Am. Inst. Chem. Eng., vol. 31, page 593 
(1934-35). 
+ Die Chemische Fabrik, vol. 7, page 176 (1934). 
| Trans. Am. Inst. Chem. Eng., vol. 31, page 622 
| (1934-35) 
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slowly. With 1 per cent. by weight of air they 
were about 18 per cent. above the Nusselt values ; 
with 2 per cent. of air only about 6 per cent. above. 
This agrees with Othmer’s* observations (on hori- 
zontal tubes) that 0-5 per cent. of air reduced the 
heat transfer by 50 per cent., 1 per cent. of air by 
67 per cent., and 1-5 per cent. of air by 75 per cent. 

Experiments with Horizontal Tubes.—For steam 
condensing on the outside of horizontal tubes, 
where the critical velocity is not usually reached by 
the condensate, the available experimental results 
for film condensation are very roughly in agreement 
with the appropriate Nusselt expression (3). 
Othmer,* McAdams and Frost,+ and Jakob, Erk 
and Eck,t working with steam at low velocities 
and tube diameters, respectively, 3 in., 1-5 in. 
and } in., obtained coefficients agreeing almost 
within the experimental error with the calculated 
ones. Webster’s§ results for high steam velocities 
were, however, considerably above. Jeffrey and 
Moynihan|| used a horizontal, glass-jacketed Muntz- 
metal tube of outer diameter 1 in., and measured 
the overall coefficients from condensing steam at 
about 210 deg. F. on the outside to cooling water 
on the inside. They used so wide a range of water 
velocities, however, that Nagle and Bays were able 
to estimate closely the steam-side coefficients and to 
relate these to the observed type of condensation. 
When this took place as a continuous film the 
steam-side coefficients differed by only about 10 per 
cent. from the calculated ones, but for dropwise 
condensation they were eight times the calculated 
values. Jeffrey and Moynihan found that “ ordinary 
commercially clean” tubes gave dropwise con- 
densation, probably owing to a very thin layer of 
the so-called “ greasy film,” with which almost all 
surfaces that have been exposed to the air for any 
length of time are apparently covered. In use, 
the tube gradually became coated with a layer of 
oxide, and the condensation changed to film form. 

During the past few years there has been a 
tendency to use greatly increased liquid velocities 
in evaporators in order to increase the overall 
coefficients of heat transfer, and hence the capacity 
of the plant. In surface condensers for steam, for 
instance, Guy and Winstanley{] gave a range of 
water velocities from 3 ft. to 9 ft. per sec., and 
a range of mean water temperatures from 40 deg. F. 
to 120 deg. F., as normal. Between these limits of 
working, the water-side coefficients, which are now 
known with a considerable degree of accuracy,** 
would vary from approximately 500 to 2,500; 
they are thus of the same order of magnitude as the 
steam-side coefficients for film condensation. Hence 
any increase in the steam-side coefficient would 
increase the overall coefficient by approximately 
the same amount as a similar increase in the water- 
side coefficient, brought about by increasing the 
water velocities. The possibility of inducing drop- 
wise condensation is thus very attractive. Similar 
arguments apply in some cases to evaporators, 
especially of the forced-circulation type, where the 
liquid velocities are already very high. 








THE IRON AND STEEL INSTITUTE. 
(Concluded from page 631.) 


WE give below the concluding portion of our 
account of the annual general meeting of the Iron 
and Steel Institute, which took place in London 
from May 4to 6. This deals with the last session of 
the meeting, held on the afternoon of Friday, May 6. 


Tae Interactions oF GASES AND ORE IN THE 
Buast FuRNACE. 


“ An Experimental Inquiry into the Interactions 
of Gases and Ore in the Blast Furnace. Part V.— 
The Influences of Hydrogen and Steam at 450- 
850 deg. C.,” was the first paper considered. 


* Ind. Eng. Chem., vol. 21, page 576 (1929). 

+ Ind. Eng. Chem., vol. 14, pages 13, 1101 (1922). 

t Zeit. d.V.d.J., vol. 73, page 1519 (1929). 

§ Trans. Inst. Eng. Shipbuilders in Scotland, vol. 57, 
page 58 (1913). 

| Mech. Eng., vol. 55, page 751 (1933). 

“| Proc. Inst. Mech. Eng., vol. 126, page 227 (1934). 

** See Fishenden and Saunders, the Calculation of 
Heat Transmission, pages 177-188 (H.M. Stationery 
Office, 1932). , 


It was by Professor W. A. Bone, F.R.S., and 
Drs. H. L. Saunders and H. J. Tress, and was 
presented to the meeting by Professor Bone. This 
contribution will be found on page 547 ante. 

Mr. A. Hutchinson, who opened the discussion, 
said that while many millions of tons of pig-iron 
had been made in the blast furnace, as it was 
impossible to see through its walls our ignorance 
of the chemistry of the processes taking place was 
great. Until recently, little had been done to 
elucidate the problems since Sir Isaac Lowthian 
Bell’s great work, published in 1872. The work 
of Professor Bone and his collaborators in the 
laboratory had been particularly valuable and this 
had been followed up by determinations on actual 
blast-furnaces in Lincolnshire and subsequently at 
Skinningrove on the North-East Coast. 

Dr. E. Gregory said that from the results recorded 
in the paper it appeared that both hydrogen and 
steam exerted somewhat similar effects on carbon 
deposition and on the velocity of ore reduction. 
The steam was dissociated into hydrogen and 
oxygen and it was to be expected that this dissocia- 
tion would occur to a greater extent in the actual 
blast-furnace than in the authors’ apparatus. 
Carbon impregnation appeared to account for the 
disintegration of the ore, but the latter was in 
contact with coke and he would like to know what 
influence the carbon of the coke had on carbon 
deposition. The influence of the coke could not 
be disregarded and the next step should be to 
investigate a mixture of coke and ore. (Here 
Professor Bone interposed to say that this would, 
indeed, be the next step in their investigation.) The 
moisture content of the atmosphere had an influence ; 
a furnace “drove” better in cold, dry weather. 
At Park Gate, 10 per cent. less coke had been 
consumed during March than during December, 
and it would be recalled that March had been an 
exceptionally cold and dry month. With regard 
to the ore-reduction velocity curves, the ‘‘ trough ” 
of depression appeared to be at round about 
750 deg. C. This was rather significant as it might 
be associated with the eutectoid temperature of the 
iron-carbon system. The iron ore was reduced 
and the carbon, in contact with it, formed carbide 
of iron; the iron changed from the « to the & 
state and dissolved the carbide to yield the solid 
solution, austenite. The energy change, the using 
up of heat in the form of energy, should have its 
influence on the velocity of ore reduction, and, if 
such were the case, we had an explanation which 
fitted in with the experimental results of the 
authors. 

Mr. E. C. Evans said that a few years ago, in 
plants in which dry-blast equipment had been 
installed, the effect of moisture had been shown to 
be somewhat peculiar. It had been found that, as 
the moisture content in the blast decreased, there 
was a steady drop in carbon consumption in the 
furnace hearth and this continued down to a certain 
minimum. If, however, the moisture content 
were decreased below this minimum there was a 
rise in the carbon consumption. Hence, there 
were obviously two conflicting sets of phenomena 
taking place. The effect of reduction of moisture 
at the outset, upon the operation of the furnace, 
could be associated with thermal considerations, 
but, below the minimum, this effect was possibly 
counterbalanced by chemical phenomena. 

Dr. H. L. Saunders, in reply to the discussion, 
said that Dr. Gregory had implied that the dissocia- 
tion of steam in the actual blast-furnace would 
lead to the presence of more than 2 per cent. of 
hydrogen. Their results had shown, however, that, 
at 2 per cent., the limit had been reached and the 
effects produced by greater quantities of hydrogen 
would be small. As had been pointed out, the 
carbon deposited in the interstices of the ore caused 
its disintegration. In the case of furnaces in which 
the gases contained high hydrogen due to excessive 
moisture, might it not be possible that too much 
carbon was deposited ? Consequently, the ineffi- 
cient operation of a furnace owing to wet blast 
might be due to the fact that more carbon was 
deposited than the furnace could deal with. Dr. 
Gregory’s views with regard to the trough of depres- 
sion in the velocity of ore reduction at 750 deg. C., 





note that metallurgists were in agreement with 
them in this matter. 

Professor Bone, who also briefly replied, agreed 
with Dr. Gregory that Fe,C was, in part, and perhaps 
to a great extent, responsible for the trough of 
depression. When steam dissociated in the hearth 
the reaction : 
2H,O=2H,+ 0, 


probably occurred, but, during the last ten years 
it had been shown that the reaction : 


H,0>0OH+H 


could occur when steam dissociated. It had been 
demonstrated that OH could exist at high tempera- 
tures, in quite considerable amounts, in the presence 
of oxygen, carbon monoxide, and other gases. It 
should not be overlooked, therefore, that free OH 
and active atomic hydrogen might have to be 
dealt with, and he would expect to find that the 
OH + H would play a part, and perhaps a control- 
ling part, in the reactions. Our knowledge on 
flames had been completely changed in the last 
10 years since work on their spectrographic examina- 
tion had been carried out. 


CorROSION OF GALVANISED-IRON WIRE. 


The second paper taken on Friday afternoon 
dealt with “The Atmospheric Corrosion of Gal- 
vanised Iron Wire and its Bearing on Specification 
Testing.”’ It constituted a communication from 
the Post Office Research Station, Dollis Hill, 
London, and was by Mr. C. E. Richards, who 
submitted it to the meeting. As the result of his 
work, the author concluded that while laboratory 
investigations had given interesting results, they 
had been of little help in suggesting specification 
tests. He considered that the fundamental consi- 
deration in the specification for a galvanised wire 
should be the thickness of the coating, and, by 
stipulating a minimum thickness of galvanising, 
substantial financial saving might be achieved at 
negligible cost. The Preece copper-sulphate dipping 
test, he thought, was not satisfactory, as it permitted 
the acceptance of low-grade galvanised wire on 
an*equal footing with high-grade wire. We hope 
to reprint this contribution in a forthcoming issue. 

Dr. U. R. Evans, in opening the discussion, said 
that Mr. Richards seemed definitely to have settled 
an important question about which there had been 
much dispute, namely, whether a thick or thin 
zinc coat was advisable for wire. He had shown 
that protection still remained to a very large extent 
even after the thick covering had been broken. 
He had rightly pointed out that a flexible thick 
coat would be better than a brittle thick coat, 
but that a brittle thick coat would be better than 
a flexible thin coat, at least in the majority of 
situations. He had also shown that gaps in the 
coat, although obviously undesirable, did not 
prevent a considerable degree of protection. If it 
could be made certain that a coating remained 
unbroken, it would be better to use a coating 
material which was altogether incorrodible, and 
such resistant materials would generally be cathodic 
to iron. It was where pores or breakages in the 
coating could not be insured against, that an anodic 
metal was called for. The fact must not be over- 
looked that an anodic covering was itself sacrificed 
in protecting the underlying steel, and a time limit 
was thus set to the period of protection. For this 
reason, it was best to use a metal which was only 
just sufficiently anodic towards the steel base to 
give protection at the broadest gap likely to occur 
in service. For wire, zinc was almost the only 
metal which came under consideration at the present 
time, but with the new processes for producing 
aluminium coverings, which were being developed, 
it was likely that the claims of this metal might 
require very serious investigation in the near 
future. 

Commander G. K. Rylands said that a remarkable 
feature of Mr. Richards’ results was the difference 
in the life of wires in different localities. They 
had always found that wires had a longer life in 
Australia and New Zealand than in such localities 
as the Glasgow area. The next speaker, Dr, J. C. 
Hudson, was glad to find that the rates of corrosion 
of the steel base of the wires, as given by Mr. 





| was very interesting indeed. He was pleased to 





Richards, agreed closely with his own work. The 
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rate of loss per annum, as worked out from the paper, 
ranged from 0-002 in. at Spalding to 0-007 in. at 
Widnes, and this was in agreement with his own 
work, in which a maximum rate of 0-007 in. had 
oceurred at Sheffield and a minimum rate of 0-002 in. 
at Calshot. Furthermore, the rate of corrosion 
of zinc at Widnes had been given in the paper as 
0-56 oz. per square foot per annum, and that at 
Aberystwyth as 0-04 0z. The Corrosion Committee 
of the Institute had used plates, and the attack 
on these was rather less rapid than was that on 
wires. The figures obtained, however, ranged 
from 0-4 oz. per square foot at Sheffield to 0-05 oz. 
at Farnborough. It was now possible to use these 
data, by employing the figures given for each type 
of locality. Hence the life of a material could be 
calculated by simple proportion, always remember- 
ing, however, that the close proximity of a chimney 
stack made a difference. Mr. Richards had stated 
that a thinner wire corroded more quickly than a 
thicker wire ; the deterioration of his No. 14-gauge 
wire was more rapid than that on his No. 8-gauge 
wire. This the Committee confirmed in the case 
of steel. It was false economy to be parsimonious 
on the question of protective coatings and this 
applied also in the case of painting. The time 
would come when rules would be established for 
the galvanising of products for different atmos- 
pheres and different applications. 

Mr. L. Kenworthy thought that a little more 
emphasis might have been laid on the effect of the 
diameter of the wire in resisting atmospheric corro- 
sion, as it would appear from an analysis of the 
results obtained that any specification for galvanised 
wire intended for outdoor exposure should take 
into consideration the gauge of the wire. It seemed 
probable that, where the effect of diameter alone 
could be determined, the rate of attack of a galvan- 
ised coating in copper sulphate should afford a use- 
ful accelerated test for determining the probable 
lives of coatings of wires of gauges other than those 
included in the present field tests. Although Shep- 
herd’s Bush had been classified as an urban atmos- 
phere, it corroded zinc at a rate only exceeded by 
St. Helens and Widnes, while the ratio of relative 
rates of attack of zinc and iron was the smallest 
of any of the exposure sites chosen. Could any 
explanation of this be given ? 

Mr. S. C. Britton, who closed the discussion, 
said that although the Preece test had been assailed 
before, the assault had never been so thorough or 
accompanied by such devastating results as that 
now made by Mr. Richards. His results indicated 
that there was little to choose in reliability between 
stripping tests, using the British Non-Ferrous Metals 
Research Association method and using a chemical 
process with a loss-in-weight determination. A 
brittleness test was certainly desirable, and he 
would suggest that the author’s conclusion that a 
heavy coat which cracked was superior to a lighter 
one which did not crack was limited to wire for 
certain classes of service. For conditions in which 
wire was subjected to bending stresses, a ductile 
coating was desirable. The higher rates of corrosion 
of the No. 148.W.G. wires as against the No.8 S.W.G. 
wires were in good agreement with some measure- 
ments made by Mears in the United States. The 
initial cost of austenitic stainless-steel wire made 
it a very doubtful investment and he wondered 
whether other alternatives had been considered, 
and, whether the extensive Post Office experience 
with copper telephone wires, did not justify an 
experiment with a high-tensile copper alloy for stay 
wires. On the London Mid‘and and Scottish Rail- 
way, some experiments with copper-alloy wires 
in atmospheres of the Widnes type, were giving 
promising results. 

In a brief reply, Mr. Richards said that they had 
done tests on wires wrapped around mandrels in such 
& way as to crack the coating and they were quite 
convinced that a small amount of cracking was 
immaterial. They had also conducted tests on 
coatings with scratches or cuts made in them to 
see how they would behave. Most of the wires 
supplied to them passed a test, now standard in 
this country, in which the sample was wrapped 
around a mandrel four times the diameter of the 
wire. If the wires passed this test successfully, they 
would probably pass more stringent tests. He was 














MERBEIN PUMPING STATION, VICTORIA, AUSTRALIA. 


MR. L. 















, MER He § 
PUMPIN 
TATION 





MERBEIN 


B. BARWICK, CHIEF MECHANICAL ENGINEER. 








j 
Mls.1 o 1 2 3 4 5 Miles 
ae —— a ——— } 
| 
| 
| 
| 
m= . Ss hter Yard 
Ay 
\ » fi No.l WEIR & LOCK 
>) ott Ggl Gol 
\ Oo} io 4“ end 








‘PUMPING | 
STATION 











MILDURA aa 
a: 
Phe | 
= . | 

ah \ 

i. i] 

REO CLIFFS j 

" —-—-— TING 
| exbl=== ps wa | 
| , r reo? # RED CLIFFS | 
7 7 CLIFFSt & PUMP. STN. | 
wt ( | 
aiLwA ae > : | 
pirrew Ra ; —-~, \ 

-. x ee | 
THURLA ; 
“ENGINEERING” | 


(6339.4 ) 





pleased that Dr. Hudson had revealed the good; accommodation kindly afforded for the meeting 


agreement existing between their two independent 
sets of results. He assured Mr. Britton that they 
were merely looking for a reasonable specification 
test and he had not attacked the Preece test inten- 
tionally. With regard to copper alloys, they had 
experimented with copper, bronze and cadmium- 
copper wires only, and some of these did not have | 


| A final vote of thanks to the President terminated 
| the proceedings. 








MERBEIN IRRIGATION PUMPING 


'STATION, VICTORIA, AUSTRALIA. 


IRRIGATION and water supply in the State of Victoria, 


a very long life ; this might be as low as two years, | Australia, has reached a satisfactory stage of develop- 


in certain places. Copper and bronze had, in fact, 
to be protected with fabric coatings in some locali- 
ties. 

REPORT OF CORROSION COMMITTEE. 


The last matter considered by the meeting was 
the “ Fifth Report of the Corrosion Committee.” 
This, which was in the press and was not, therefore, 
available at the meeting, was formally presented by 
Dr. J. C. Hudson. He said that the report comprised 
six sections, dealing with such matters as field tests, 


marine corrosion, laboratory research at Cambridge 


University under Dr. U. R. Evans, and tests on 
the corrosion of wires and of painted specimens. 
The Protective-Coatings Sub-Committee had estab- 
lished an interesting modern method of pickling 
steels. The last section of the report contained 
papers dealing with a number of subjects by various 
authorities. The Committee had entered into more 
intimate relationship with bodies studying corrosion 
overseas, including those in the United States and 
in Belgium, France, Germany, Holland, Poland, 
Sweden and Switzerland. 

The secretary announced that the report would 
be published within a few weeks and that, in due 
course, an announcement would be made regarding 
the manner in which it would be submitted to the 


members. Lord Dudley then thanked the authors | 


of all the papers for their contributions and pro- 


posed votes of thanks to the staff of the Institute | 
| and also to the Institution of Civil Engineers, for the 





ment, since of the total area of 56,000,000 acres rather 
more than a quarter is served either by the Rivers and 
| Water Supply Commission or by local trusts. In 
| particular, the Merbein, Red Cliffs and Mildura areas 
in the north-west corner of the State, some 358 miles 
from Melbourne, which have a population of 18,110. 
have been intensively irrigated, and the result is that 
|} some 34,320 tons of dried fruits and 300,000 bushels 
of citrus, valued at about 1,523,0001., are obtained 
from 31,053 acres. The State settlements of Merbein 
and Red Cliffs, the position of which is shown in Fig. 1, 
above, irrigate 19,515 acres of this total, the average 
holding being about 20 acres. The lands supplied with 
water available are red sandy ridges running east and 
west and terminating in cliff formations where they 
touch the bank of the Murray river. Generally, these 
lands are from 60 ft. to 110 ft. above the river level, 
the fall being to the south-west. This formation has 
necessitated the erection of a number of primary 
pumping stations, the positions of which are also 
shown on the map, Fig. 1, while, in addition, relift 
pumps are required in the Red Cliffs area to supply 
isolated ridges of first-class land. 

The plant at the Merbein pumping station was 
| originally installed in 1909 and consisted of two steam- 
driven units, each with an output of 25 cusecs against 
a total head of 88 ft. In 1914, a third unit with an 
output of 50 cusecs was added and this was supple- 
mented by a fourth set of the same capacity in 1919. 
| The engines, which were of the high-speed enclosed 
type, were directly-coupled to the pumps and were 
supplied with steam at a pressure of 160 Ib. per square 
inch from wood-fired boilers. The ratio of the boiler 
heating surface to grate area was 58 to 1. About 
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18,500 tons of wood were consumed annually and this 
consumption had the effect of practically denuding 
the forest timber for a distance of nearly 40 miles 
down the river. Though further supplies are available 
at more distant places, its quality is not so good and 
its price is such as to preclude any further use of this 
class of fuel. 

In 1936, therefore, it was decided to modernise the 
plant in three stages, either by installing up-to-date 
coal-fired boilers in conjunction with steam engines, 
by using Diesel engines, or by connecting Merbein 
with the Commission’s pumping station at Red Cliffs, 
13$ miles away, by an electrical transmission line. 
The third of these alternatives was eventually adopted 
at an estimated cost of 83,0001. The chief reasons 
governing this decision were that an existing steam 
plant, where the generation of wer could be 
centralised, was available at Red Cliffs with a full staff 
for supervision and maintenance work. The boilers 
at this plant were equipped for the mechanical 
handling and burning of coal and their capacity 
was in excess of that required at Red Cliffs. The 
plant could, in fact, supply steam for the first two 
stages of the Merbein conversion without any further 
capital expenditure being necessary. Moreover, no 
additional operating staff would have to be employed 
during the first two stages of the conversion, and 
finally the fuel used would be produced within the 
State by a State Department and would be carried by 
the State Railway. This conversion in three stages 
was also considered to be the most economical way of 
spreading the capital charges, besides enabling advan- 
tage to be taken of the remaining useful life of the 
boilers and other plant at Merbein. 

During the change over, and particularly in the first 
stages, it was estimated that the new scheme would not 
only meet the capital charges, but show a slight reduc- 
tion in the cost of the water delivered. Upon the 
completion of the second stage, in July, 193%, there 
will be an estimated saving of 8 per cent., while at 
the end of the third stage, in November, 1940, the 
saving should exceed 10 per cent., mainly owing to 
the replacement of wood by coal as a fuel, the reduc- 
tion in the number of employees, and the higher 
efficiency of the new plant. 

The first stage of the conversion was begun last year 
by installing a 1,250-kVA Metropolitan-Vickers turbo- 
alternator at Red Cliffs. This machine generates three- 
phase current at 6,600 volts and a frequency of 50 cycles. 
The generating pressure is stepped up to 22,000 volts 
in a 1,000-kVA transformer, and, as shown in Fig. 1, 
the energy is transmitted by an overhead line to Men- 
bein, where the pressure is stepped down to 2,200 volts 
for supply to a 600-h.p. Metropolitan-Vickers slip-ring 
induction motor. This motor is direct-coupled to a 
30-in./33-in. centrifugal pump, which was constructed 
by Messrs. Thompson Engineering and Pipe Company, 
Castlemaine, and has an output of 50 cusecs against 
a head of 87 ft. The construction of the pump will 
be clear from Fig. 2, while a photograph is repro- 
duced in Fig.3. The type of motor employed was 
selected because for irrigation purposes a continuous 
full-load output is required for from 32 days to 40 days, 
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and its high power factor, low starting current and 
minimum maintenance are therefore all advantages 
in the hot climate of this ares. Additional points in 
its favour are the small space occupied and the large 
adjustable bearings. The motor is controlled by a 
liquid starter, which, like the step-up and step-down 
transformers, were constructed by Messrs. The Aus- 
tralian General Electric Company, Limited. 

On test, the power generated by the turbo-alternator 
was dissipated in the Murray river, and with a steam 
pressure and temperature of 190 Ib. per square inch 
and 460 deg, F., respectively,,and with a vacuum of 
28-5 in., a consumption of 12-58 Ib., 13-04 lb., 13-86 Ib., 
and 15-04 lb. was obtained-at full, 80 per cent., 60 per 
cent., and. 40. per cent. loads, respectively, giving a 
weighted average consumption of 13-46 Ib. per kilo- 
watt-hour as against a’ guarantee of 13-44 lb. The 
results of the’ test on! the pump are -given in the 
following table, and in the curves reproduced in Fig. 4, 


Output in cusecs 52-5 37-5 25-0 
Total head, ft. : -- 86-4 | 99-8 | 105-7 
Efficiency per cent. | 
of pump .. ..| Guaranteed | 85-0 | 81-0 68-7 
o” 9 ‘s | Actual 88-738 83-3 69-23 
Efficiency per cent, | | | | 
the motor ..| Guaranteed | 94°5 | 94-2 94-0 
oe ge | etna | 95-28 | 95-22 | 94-45 
Power factor of | } 
motor . .-| Guaranteed 0-88 | 0-85 |. 0-78 
* »» on Actual --| 0-88 0-85 0-772 
Energy input to} | 
motor, electrical | 
power “- - 608:7 | 535-6 458-4 
Brake horse power | 
to pump .. oa - | 580 510 | 433 
Combined efficiency | | | | 
of. unit in per | } | 
cent. an “<" 4 | 65-38 


‘5 | 79-31 
| 


The temperature of the motor windings rose 11 deg. 
C. in 8 hours, the pump-room temperature being 26-7 
deg. C. and the river temperature 14-45 deg. C. The 
test was conducted on site at Merbein, a special rec- 
tangular weir, 12 ft. wide at the crest, and a brass 
weir plate finished to a polished surface, being con- 
structed for the purpose. 





Both the weir and pond were built to the require- 
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ments of the Pump Code of the Standards Assoc- 
iation of Australia. The load was varied by 
including a butterfly valve in the delivery main, about 
6 pipe diameters from the pump, and in the case of 
the lower loads by varying the head. The unit ran 
very quietly and remained remarkably cool throughout 
the two days’ tests. It will be appreciated that in 
pumping plants drawing from a river, it is very difficult 
to avoid having some suction head. Owing to this 
considerable trouble has been experienced in the past 
from cavitation, with resulting loss in efficiency. To 
overcome this the impeller of the Mertein pump has 
been designed on the mixed flow principle, and this 
design has been justified both by the quiet running 
and the high efficiency of 88-7 per cent. obtained. 
As will be seen, the actual results obtained on test 
exceeded the guaranteed figures, so that the savings in 
operating costs are likely to be higher than was 
anticipated. 

The scheme described was carried out to the designs 
of Mr. L. B. Barwick, chief mechanical engineer of the 
State Rivers and Water Supply Commissioners, whcm 
we have to thank for supplying us with the above 
information. 








THE LATE PROFESSOR W. STROUD. 


Tue death of Professor William Stroud, which 
occurred at Torquay on Friday, May 27, in his seventy- 
ninth year, recalls an interesting partnership between 
a physicist and an engineer, which was dissolved some 
years ago by the death of Professor Archibald Barr. 
Attracted by an advertisement in ENGINEERING just 
fifty years ago, these two young men, who were both 
at that time engaged at the Yorkshire College, Leeds, 
designed an infantry rangefinder for competitive trial 
by the War Office. Though this instrument was 
subsequently adopted to a limited extent only, it was 
the forerunner of the well-known naval rangefinder 
associated with the names of these two inventors. The 
earliest form of this rangefinder was entered for compe- 
tition in 1891 and its accuracy when it was tested at 
Chatham in 1892 more than satisfied the specified 
requirements. As a result, the Admiralty ordered five 
rangefinders of an improved type in 1895. The parts 
of these instruments, like those of the experimental 
model, were made by Mr. James White, of Glasgow, 
and Mr. Adam Hilger, of London, but subsequently the 
inventors established a factory at Anniesland, on the 
west side of Glasgow. This formed the nucleus of the 
present works, which were fully described in Enorn- 
EERING in June, 1906, and again in August, 1919. 

William Stroud was born at Bristol on February 2, 
1860, and was educated at the Bristol Grammar School 
and Balliol College, Oxford, where he obtained first- 
class honours in mathematics and natural science. He 
subsequently continued his studies at the Universities 
of Heidelberg and Wurzburg, and was granted the 
doctorate of science in the University of London for a 
thesis on a physical subject. In June, 1885, he was 
appointed professor of physics at the Yorkshire College 
of Science, Leeds, where he became a colleague of the 
late Professor Archibald Barr, who was then Professor 
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of Engineering in the same educational institution. 
With him he designed an optical lantern for exhibiting 
very smal] apparatus on the screen and equipment 
which enabled lantern slides to be produced from book 
illustrations. Three years later, when the two colleagues 
were about to start a research on the numerical value 


remarkable tribute to its designers to sa 
its main features have not had to be an 
It was of the single observer type, but though the 
results were ising an attempt to. cheapen pro- 
duction b certain features of the optical 
system ted to disappointing results at a second trial. 

This lack of success in the Army trials was, however, 
more than counteracted by the results of Naval tests. 
In 1891, the Admiralty advertised, in turn, for range- 
finder designs and also directly asked Professor Barr 
and Professor Stroud to submit an instrument for trials 
on board H.M.S. Arethusa, the result being the successful 
and widely used instrument to which we have already 
called attention. 

Professor Stroud retained his chair at Leeds until 
1909, when he retired to devote his activities to the 
work of the firm, which had been formally constituted 
pf ene ry with Mr. H. D. Jackson six years earlier. 
It a limited ap ond in 1913, by which time 
a large business, with branch factories in France, 
Austria and Hungary, had been built up. As a result 
of the war, the number of employees was more than 
doubled and the area of the factory had to be increased 
in about the same proportion. Professor Stroud was still 
acting as chairman of the board at the time of his death. 








THE LATE MR. P. H. SYMONDS. 


WE regret to record the death of Mr. P. H. Symonds, 
Special Sales Representative of Messrs. The English 
Electric Company, Limited, which occurred at Hatch 
End, Middlesex, on Monday, May 23, at the age of 60. 

Percival Henry Symonds was educated at the 
Grammar School and Brassey Institute, Hastings, at 
the Rutherford and Durham Colleges, Newcastle-on- 
Tyne, and at the School of Technology, Manchester. 
He subsequently served a three years’ apprenticeship 
with Messrs. Upfield and Sons, engineers, Hastings, 
and after remaining with them for a short time as an 
improver, joined the staff of Messrs. Swan, Hunter 
and Company, Limited. During his five and a half 
years with this firm he took part in the construction 
of the first turbine-driven vessel built by them, and 
assisted on the ship-model tests for the Mauretania, 
which were conducted in the Northumberland Dock. 
In 1905 he joined the then British Westinghouse 
Company, Limited, being employed in the steam- 
turbine department for two years. He next obtained 
a post in the corresponding department of Messrs. 
Willans and Robinson, Limited, Rugby, and remained 
with them until 1910, when he became turbine sales 
manager of Messrs. The Brush Electrical Engineering 
Company, Limited. He was the pioneer of sales of 
the Ljungstrém turbine in this country. 

In 1913 he rejoined Messrs. Willans and Robinson 
as their representative in the northern part of the 
country with headquarters at Sheffield. During the 
war he was in charge of the company’s munitions work 
in that area and also acted as local assistant to the 
Coal Controller. In 1920 he joined Messrs. The English 
Electric Company, Limited, as their branch manager 
in Manchester, but two years later was transferred to 
London as chief turbine sales engineer, returning to 
Manchester in 1925 as manager of the northern terri- 
tory. Two years afterwards he became special repre- 
sentative, assisting in sales management and in control 
of the company’s home branch offices, his head- 
quarters being first in London aad then in Stafford. 
He was holding this position at the time of his death. 

Mr. Symonds was elected an Associate Member of 
the Institution of Mechanical Engineers in 1908 and was 
transferred to the class of Member in 1918. He became 
as Associate Member of the Institution of Electrical 
Engineers in 1919. 








Wortp Propvuction or MeTaALivroicaL CoKr. 
According to figures published by the Department of 
Overseas Trade, 35, Old Queen-street, London, 8.W.1, 
the world production of metallurgical coke amounted 
to 107,500,000 metric tons in 1913 and to 138,000,000 
tons in 1936. Of the 1913 total, Great Britain produced 
13,004,000 tons, France 4,198,000 tons, the United 
States 42,002,000 tons, and Germany 33,424,000 tons, 
and the corresponding figures for 1936 were 15,057,000 
tons, 7,802,000 tons, 41,800,000 tons, and 35,860,000 
tona, respectively. 
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TESTS OF PNEUMATIC-TYRED 
VEHICLES. 


AN interesting report* by Professor R. Rae on tests 
carried out at the University of Reading farm at 
Sonning-on-Thames on the relative merits of pneumatic- 
tyred and ordinary farm vehicles, has recently been 
ppiiebes by the British Rubber Producers’ Association, 

9, Fenchurch-street, London, E.C.3. The tests were 
j by the Rubber Growers’ Association 
versity Faculty of Agriculture, to cover a 

trials under varying conditions 
soil, on various types of vehicles, and equipment 
as trailers, barrows and trolleys, in general use 
farm at Sonning. These experiments extended 
over a year, and during this period the farm manager 
his own observations. 

Some of these vehicles were fitted with roller bearings 
as well as with pneumatic tyres, but the results showed 
that this made very little difference to the tractive effort 


To facilitate comparison with others, it may be 
stated that the Sonning farm consists of 400 acres of 
permanent pasture, Thames Valley meadow land on 
alluvial soil, with the exception of 100 acres, under 
arable crops, of valley gravel soil, and the whole is 
classed as light land with free drainage, but is inclined 
to be moist in winter. 

The tractive effort in each case was measured by a 
dynamometer applied, by chains from the horse’s 
collar, behind whipple-tree and carried back to 
the axle. Thus a man leading the horse could take 
readings as he walked alongside. 

For the purpose of calculating horse-power a constant 
speed of 1} m.p.h. was assumed, and the load was, 
in all cases, 17} cwt. of basic slag carried on two wheels. 
The size of pneumatic tyres was 800 by 19, and the 
width of iron tyres 34 in. It was found that the 
pneumatic tyres left very little impression on the soil, 
whereas the iron-tyred wheels sank in 14 in. on grass 
and left a very marked rut, which was still more 
noticeable on the fallow. 

An average drawbar pull of 175 lb. was registered 
on grass with pneumatic tyres, as against 275 lb. with 
iron-tyred wheels. On soft ground the relative figures 
were 350 Ib. and 475 lb. Corresponding to the above, 
horse-power figures on grass were 0-7 to 1-1, and on 
soft ground 1-4 to 1-9—in fact, there was the difference 
of one horse as against two for the same job of work. 
These results are confirmed in the farm manager’s 
report on the carting of kale daily throughout a wet 
winter, which job, in his opinion, could not have been 
performed by one horse over the soft wet ground 
with ordinary tyred wheels, but was easily accom- 
plished by a one-horse vehicle fitted. with pneumatic 
tyres. The farm manager reported on the equipment 
in use to the effect that he had no doubts regarding the 
utility of pneumatic tyres and had no desire to revert 
to the use of others. He considered the only likely 
limitation to their extended use by farmers to be 
want of capital. 

No trouble in the maintenance of the pneumatic 
tyres was experienced ; their pressures were checked 
regularly as a matter of routine, and, during the year 
covered by his report, there had not been a single 
puncture. 


LETTER TO THE EDITOR. 


THE EFFECTS OF SHORT-CIRCUITS 
IN LARGE INTER - CONNECTED 
THREE-PHASE ELECTRIC SUPPLY 
SYSTEMS. 

To tHe Eprror or ENGINEERING. 


Sitr,—In Dr. T. F. Wall's interesting paper on “ The 
Effects of Short-Circuits in Large Inter-Connected 
Three-Phase Electric Supply Systems,” in your issue 
of April 1, 1938, on page 348, I noticed the stat t: 
“the actually induced e.m.f. per phase which exists 
under steady short-circuit conditions is the relatively 
small value : In this expression z,, ohms 
per phase is reactance of the armature 
winding.” The words in this quotation which I 
consider debatable are : “actually induced e.m.f.,” 
for they raise a question which is by no means satis- 
factorily dealt with in the average text-book, and which 
is often a source of confusion to students. 

Now whenever a current flows in a conductor, Ohm’s 
Law must be obeyed, and the most fundamental 
expression of this law is : 














E, = I,.%¢;- 
the oo. 


.@ 

where p is the resistivity of the conductor, ¢ the current- 
density at any point in it, and « the resultant electric 
field intensity at this point. If the current is alternat- 


pceme. ° . 


* Report on Pneumatic-Tyred Carts and Other Equip- 
ment, by Professor Robert Rae, B.Agr. 





ing, the validity of this law is unaffected, provided 
that c and ¢ denote instantaneous values. 

Now let A and B be the terminals of one phase of 
an electrical machine. From (1) we obtain : 


no 
edl = Ri 


Ae 


(2) 


oe 
| pc.dl = 
Ae 





where the integration is performed along the con- 
ductor from terminal to terminal, R is the resistance 
between terminals, and i is the instantaneous value 
of the current. 

Further, if ¢; is the value of the electromagnetically 
induced electric field at any point in the conductor, 
we have : 

B 
[evar = ¢, the induced e.m.f. (3) 


A 


The effect of this field is to separate negative from 
positive charges in the conductor, this separation result - 
ing in an electrostatic field ¢, such that : 


4K 
(eg = v, the terminal p.d. (4) 


A 


Now the fields «; and €, oppose one another, so that 
(1) may be put : 
(5) 


pc=—e= & — &, 


or, by integrating from terminal to terminal : 


Ri =e—v (6) 


This equation, expressing a relation between instan- 
taneous values, must be universally true for every 
electromagnetic machine. If ¢«;>> €, (e > v), c and i 
are clearly positive, denoting generator action, in 
which the induced e.m.f. drives the current against 
the electrostatic field between the terminals, while 
if «, > €j(v > e), c and ¢ are negative, denoting motor 
action, in which the electrostatic field applied between 
the terminals drives current against the induced e.m.f. 
Of course, in analysing the various factors affecting 
the terminal p.d. of an alternator, it is convenient to 
split the resultant e.m.f. e into two or more com- 
ponents. For instance, we may put : 
(7) 
where ¢,, is the e.m.f. induced by the magnetic flux 
mutual to both field and armature circuits, and e,, is 
induced by the armature leakage flux alone. Further, 
we may put: 


e = Cy + Cx 


Cm = €7 + Ca ° (8) 
where e,; is induced by the component of mutual flux 
provided by the field m.m.f., and e, is due to the com- 
—— of mutual flux provided by the armature m.m.f. 

n this case (6) becomes : 

R.i = (ef + €g + ex) — 0 (9) 

Neglecting the effect of saturation, as is done in 
elementary theory, ey is the e.m.f. generated on open- 
circuit, and is used directly in calculating the percentage 

tion. 
f Lg is the leakage inductance of the armature wind- 
ing, we have : 

I di 
- “@* dt 
or, if e and ¢ are sinusoidal alternating quantities, we 
may write in complex notation : 

E, = — j.Xq.I - (11) 
where Xg= w.Lg, the armature leakage reactance, 
and E,, and I are now r.m.s. values. 

Thus (9) becomes : 

(R + j.Xq).I = Ey + Eg — V . (12) 
where current, e.m.f.’s, and p.d. are vectors expressed 
in complex notation, and (R + j.X_) = Za, the arma- 
ture leakage impedance. 

Now in the ideal non-saturated uniform air-gap 
machine, the component of e.m.f., Ez, is in phase with 
E,, 80 we can combine the two in the form : 

E, + E, = — j.X,.1 - (13) 
where X, is the synchronous reactance, and (12) then 
becomes : 


er, . (10) 


(R + j-X,).I = Ey— V . (14) 

This artifice of calculating the effects of E, and E, 
in terms of a reactance is, of course, extremely con- 
venient, but unless very clearly explained makes it 
difficult for the average student to answer the question : 
What is the actual value of the e.m.f. induced in the 
armature conductors ? 

The above discussion, it is hoped, gives the definite 
answer that the actual induced e.m.f. in a machine, 
whether direct current or alternating current, is always 
equal to the terminal p.d. plus or minus the armature 
resistance drop. This e.m.f. is that due to the net 
magnetic flux linking the armature turns, and is 
affected by three factors: the field and armature 
m.m.f.’s, and the armature leakage inductance. On 
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short-circuit, putting v= 0 in (6), we find that the 
true induced e.m.f. is given by e = R.i. 

It is interesting to note that the Standards of the 
American Institute of Electrical Engineers recommend 
that the e.m.f. for which the value of core loss in a 
synchronous machine is to be evaluated, isto be taken 
as equal to the terminal p.d. plus or minus the arma- 
ture resistance drop alone. 

Yours faithfully, 
E. G. CuLLWICK, 
Professor of Electrical Engineering. 
University of Alberta, 
Edmonton, Alberta, Canada. 
May 9, 1938. 








LABOUR NOTES. 


Ir is difficult to say off-hand where the functions of 
the National Committee of the Amalgamated Engineer- 
ing Union—which met at Morecambe last week—begin 
or where they end, but, broadly speaking, the body 
exists for the purpose of formulating the policy of the 
union, and the executive council is bound to give 
effect to its decisions, if it can. Its members are 
elected annually by the rank and file, and only working 
engineers are eligible. Extremists, as a rule, are 
strongly represented on it, as is the case this year, and 
they generally succeed in mixing trade-union and 
political issues, with disadvantage to both. 


On Wednesday of last week, a resolution was moved 
instructing the executive to approach the Employers’ 
Federation with a demand for 3d. an hour increase in 
the basic rate of wages with a proportionate increase in 
piecework prices ; that the beginning of August should 
be fixed as the definite time limit for the completion of 
negotiations, and that, failing settlement by that time, 
a ballot vote of the membership be taken for strike 
action to enforce the demand. The following amend- 
ment was carried by 20 votes to 19, and became the 
substantive resolution: ‘That this National Com- 
mittee considers the time opportune to press a claim 
for a substantial increase in wages, and instructs the 
executive to make a further effort to expedite the 
negotiations, and further that any offer made by the 
employers besubmitted to a ballot vote of the members.” 
As the substantive resolution, it was carried un- 
animously. 

Two resolutions relating to the employment of 
women in engineering were discussed on Thursday. 
One urged that determined efforts should be made to 
limit the capacity in which women were employed ; it 
was defeated by 17 votes to 16, six delegates abstaining. 
The other “‘ recognised the increasing employment of 
women in engineering,” and stressed the need of 
assisting efforts to organise them. No vote was, 
however, taken on the second resolution, the Committee 
deciding by 31 votes to 6, with two members neutral, 
to pass on to the next business. 





A series of changes in the Provisions for Avoiding 
Disputes were proposed, including one that a ballot 
vote be taken immediately for or against strike action 
to enforce any of them. The effect of an amendment 
which was adopted, was to delete the strike ballot 
proposal, and, after discussion, the general instructions 
to the executive to secure changes in the procedure 
were approved unanimously. Mr. Little told the 
Committee ‘ quite candidly ” that the machinery of 
negotiation would not go out of existence until he had 
something better to take its place. 


Mr. Ernest Brown, the Minister of Labour, stated in 
the House of Commons on Thursday of last week, that 
the Government welcomed the recommendations of 
the Holidays-with-Pay Committee, and desired to give 
effect to them to the fullest possible extent. A Bill 
would be introduced forthwith dealing with some of 
the recommendations, and it was hoped to pass it this 
Session. It would empower Trade Boards and Agricul- 
tural Wages Committees to provide for holidays with 
pay in the trades they cater for. It would also enable 
the machinery of the Ministry of Labour to be used, 
if desired, in the administration of holiday schemes. 
The Government, Mr. Brown said, attached special 
importance to the encouragement of voluntary agree- 
ments for holidays with pay. They also wished to stimu- 
late the co-ordination of industrial, educational, trans- 
port, lodging and other holiday arrangements, which was 
essential if workers were to be enabled to take proper 
advantage of their holidays. These recommendations 
did not require legislation. As regards the general 
legislation which the Committee recommended for a 
later date, the Government intended to consider it in 
due course, if circumstances made it necessary. 

om the course of his speech in response to the toast 

‘The Coal Trade of Monmouthshire and South 
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Wales,” at a banquet given to the Institution of 
Mechanical Engineers by the Monmouthshire and 
South Wales Coal Owners’ Association, at Cardiff, 
on May 30, Sir John W. Beynon paid a tribute to the 
new spirit which now prevailed in the Welsh coalfield. 
He stated that the fact that there had been freedom 
from any serious disturbance of industrial relations, 
was a particularly gratifying and encouraging feature of 
the mining industry in South Wales during the past 
12 months. A more widespread realisation that far 
more could be got out of industry by pursuing methods 
of conciliation and co-operation than by strife, seemed 
o be growing up, and, in the atmosphere which now 
prevailed, the coalowners would do their utmost to 
meet the men’s reasonable demands. The end of 
inter-trade union rivalry had come to pass; holidays 
with financial grants had been secured without any 
form of legislative compulsion, and it was hoped that 
other reforms would be effected in due course, if and 
when the financial state of the industry improved. 





The average number of wage-earners on the books 
of collieries in Great Britain during the first quarter 
of the present year was 792,600, as compared with 
787,200 during the previous quarter, and 766,300 in 
the first three months of 1937. As pointed out in 
The Board of Trade Journal, the numbers — 
improved in most districts ; for example, in Y 4 
the total of 141,100 at work, during the December, 
1937, quarter, rose to 143,200 during the quarter 
ending March 31, last, while, in Durham, the increase 
was from 116,600 to 117,700. As compared with the 
first three months of 1937, the number of wage earners 
employed during the last March quarter, was greater 
by 9,200 in South Wales and Monmouthshire, by 6,100 
in Durham, by 4,700 in Yorkshire, and by 3,000 in 
Scotland. The average time worked during the first 
quarter of the present year was 70 days, or 2} days 
more than in the previous quarter, and one day more 
than in the corresponding quarter of 1937. More 
days were worked than in any quarter since March, 
1924. The time lost through want of trade, in the March, 
1938, quarter, averaged 3} days, compared with the 
same number of days in the December quarter of 1937, 
and 2} days in the March quarter of 1937. The rate 
of output of coal during the first three months of 1938 
was estimated at 23} cwt. per man-shift, against 
24 cwt. in the corresponding quarter of 1937. 





The number of workpeople, other than seamen, in 
Great Britain and Northern Ireland, whose deaths 
from accidents in the course of their employment 
occurred, or were reported to the Ministry of Labour, 
during April, was 180, as compared with 164 in the 
previous month, and with 156 in April, 1937. The 
fatalities in mines totalled 66; of these 60 were under- 
ground, and six surface workers. Accidents in quarries 
over 20 ft. deep were responsible for the deaths of 
five workers, while 20 railway servants, of whom five 
were permanent-way men, lost their lives. Casualties 
in factories and workshops, which were attended with 
fatal consequences, totalled 89. Of these, nine occurred 
in the metal conversion and foundry industries, includ- 
ing rolling mills and tube-making shops, two in the metal 
extracting and refining industries, two in the locomotive- 
building, boiler-making and _ general-engineering 
industry, four in the railway-carriage, motor-vehicle 
and aircraft-manufacture branch of industry, and 
seven in the shipbuilding industry. 





The number of deaths due to accidents among the 
crews of vessels registered in the United Kingdom 
(including the Isle of Man) under the Merchant Shipping 
Act, 1894, which were reported to the Board of Trade 
during the month of April was 38, compared with 61 
in March and with 65 in April, 1937. Of the 38 
fatalities, 16 were caused by casualties to vessels. 
Twenty-three of the fatalities occurred in trading 
steamers and motorships, and 15 in steam and motor 
fishing vessels. No fatal accident was reported ‘n 
respect of a sailing vessel. 





In accordance with the ment made between 
the Electrical Trades Union and the National Federated 
Electrical Association, dated August 2, 1935, the 
parties issued, on May 27, a declaration of the rates of 
wages which are now to operate in the electrical 
contracting industry and to remain current up till, 
and including the first pay rn, Bd in June, 1939. Men 
in Grade A receive 1s. 9$d. per hour. This rate, which 
ineludes travelling allowance, is, piwsver, subject to 
an addition of 5 per cent., making a total of ls. 10}d. 
per hour. Men in Grade B receive 1s. 73d. per hour. 
This rate, in the Mersey area, within a radius of 10 miles 
of the Liverpool landing stage, and also including the 
towns of Runcorn, Widnes and St. Helens, is subject. 
until further notice, to an addition of ld. per hour in 
lieu of travelling time, making a total of 1s. 83d. per 
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hour. Men in Grade C receive 1s. 64d. per hour ; in 
Belfast, however, this rate is subject to an addition 
of 3 per cent. until further notice. Grade D men 
receive ls. 54d. per hour. All the above rates, it may 
be mentioned in conclusion, are the same as have 
operated since the second pay day in February, 1938. 





Among the subjects discussed at the conference of 
the Associated Society of Locomotive Engineers anc 
Firemen held in London last week, was the Workmen’s 
Compensation Act. A strong plea was put in for a 
complete re-examination of the Act, and it was agreed 
to secure support for the Workmen’s Compensation 
Bill drawn up by the Trades Union Congress. 

According to The Times’ League correspondent at 
Geneva, Professor Waldemar Falcio, the Brazilian 
Minister of Labour, was unanimously elected president 
of the International Labour Conference which opened on 
Thursday of last week. His nomination was supported 
by the Government, employers’ and workers’ delegates 
of Great Britain, France, the United States, and China, 
as well as by individual delegates, and his election was 
received with applause. M. Aalberse (Government. 
Holland), M. Knob (Hungary, employers), and Mr. 
Hallsworth (British Empire, workers) were elected vice- 

ts. Japan is represented at the Conference 

y a Government delegation poten saity and Soviet Russia, 
Tealy, Germany, and Paraguay are among the countries 
with no representation at all. The admittance of 
a Soviet employers’ delegation has been opposed by 
the employers’ group. The action of the International 
Federation of Trade Unions at Oslo in refusing to 
admit the Soviet trade unions is presumed to be the 
reason for the absence of a Soviet workers’ delegation. 





in opening the session, Mr. F. W. Leggett, princi) al 
assistant secretary of the United Kingdom Ministry ot 
Labour and chairman of the Governing Body of the 
International Labour Organisation, said that, in the 
present disturbed state of the world, it might have 
been expected that there would be a serious falling 
off in the number of delegations, but this was not the 
case, and it was proof of the vitality of the organisation 
that the attendance was almost equal to that of last 
year, which was a record, Forty-nine States were 
represented at the Conference, 





At its 84th session, held at Geneva on May 31, the 
Governing Body of the International Labour Organisa- 
tion formally accepted with regret the resignation of 
Mr. Harold B. Butler, the Director of the International 
Labour Office. In doing so, the Governing Body 
placed on record its sincere gratitude for the great 
services rendered to the International Labour Organisa- 
tion by Mr. Butler since its inception. On Saturday, 
June 4, Mr. J. G. Winant, assistant director of the 
International Labour Office, who has twice held the 
office of governor of the State of New Hampshire. 
United States, was elected as Mr. Butler’s successor. 





The weekly organ of the International Labour Office 
at Geneva states that, at the opening of the 1938 
session of the Swedish Riksdag, the Government 
announced its intention of drawing up a special emer- 
gency (‘‘ preparedness ’’) budget to supplement, with 
a view to a possible industrial recession, the ordinary 
budget estimates for the financial year 1938-39. A 
Bill, introduced by the Minister of Finance recently, 
a ap that the Riksdag should approve such a 

udget and authorise the Government, in the event of 
the economic situation becoming materially worse, 
definitely to provide emergency credits for public and 
other similar works. By far the greater part of the 
Bill relates to works which it was considered should in 
any case be organised, but need not be started during 
the next financial year if the economic situation con- 
tinues favourable. Reports show that the unemploy- 
ment situation during the financial year 1937-38 has 
greatly improved, even in comparison with the rela- 
tively satisfactory situation prevailing in the preceding 
twelve months. Thus, the number of unemployed 
persons applying for relief was 21,723 on January 21 
last, as compared with 32,509 on January 31, 1937. 
The Minister of Social Affairs states, however, that 
even if no general economic recession should set in, 
he cannot count on any noteworthy continued improve- 
ment in the unemployment situation. 





By an exchange of notes on September 13, 1937, the 
Governments of Sweden and Poland made a reciprocal 
agreement by which nationals of either country residing 
in the other will receive all the insurance benefits which 
are granted by State-subsidised unemployment institu- 
tions under the same conditions as the nationals of 
the country itself. The agreement came into force on 
May 1, 1938, and will remain valid until twelve months 
after its denunciation by either of the parties concerned. 
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VEHICULAR FERRY “LYMINGTON” 
FOR THE SOUTHERN RAILWAY 
COMPANY. 

In our issue of May 6 last, on page 507, we recorded 
the inauguration of an improved ferry service between 
Lymington, in Hampshire, and Yarmouth, Isle of 
Wight, and gave some brief pertieulars of the newly- 
constructed ferry-boat Lymington. In general design, 
as will be seen from Fig. 1, on this page, the veasel 
resembles the motor-car ferry Fishbourne, which has 
maintained a similar service since 1927 between 
Portsmouth harbour and Fishbourne, in Wootton 
Creek, Isle of Wight ; but she differs essentially from 
the earlier vessel in being driven by Voith-Schneider 
propellers. We are now able to supplement the brief 
note above referred to by reproducing drawings and a 
photograph of the Lymington, and giving some 
additional particulars of her equipment. 

The Lymington was launched by Messrs. William 
Denny and Brothers, Limited, at Dumbarton, on 
April 1, and is the 37th vessel built to the order of the 





extreme breadth, and 26 ft. moulded breadth. The 
moulded depth amidship is 9 ft., and the maximum 
loaded draught is 5 ft. 8 in. The length of the car 
deck is 133 ft. The vessel has been built to comply 
with the requirements of the Board of Trade for a St. 4 
certificate, and is licensed to carry 400 passengers. 
The space on the main deck, between the side houses 
in which are lounges and refreshment rooms for first- 
class and third-class passengers, will accommodate 
from 16 to 20 vehicles, according to their size. The 
tops of the deck-houses are used as sun decks, and are 
linked by a gangway above the vehicle deck, hinged 
to facilitate the movement of the large containers which 
are used for furniture and other through-transit 
merchandise. A tractor and trailers, maintained at 
Lymington for the purpose, transfer the containers 
from the trains to the ferry by way of a newly con- 
structed slip, and at Yarmouth they are landed on a 
similar slip, provided by the Yarmouth Pier and Har- 
bour Commissioners. Other constructional work at 
Yarmouth, undertaken by the Commissioners in pre- 
paration for the new service, includes a timber pier, with 


Southern Railway Company since the amalgamation | crane 


of the railways in 1922. She is a double-ended 
vessel measuring 148 ft. in length overall, by 36 ft. 8 in. 





The general arrangement of the vessel and her Voith- 
Schneider system of propulsion is shown in Figs. 2 and 3, 





above, and a view of one of the six-bladed propellers, 
with its fixed protecting fin, is given in Fig. 5, on the 
opposite page. The power units are two six-cylinder 
four-stroke trunk-piston Diesel engines, with cylinders 
230 mm. (9-06 in.) in diameter by 300 mm. (11-81 in.) 
stroke, supplied by Messrs. W. H. Allen, Sons and Com- 
pany, Limited, Bedford. Airless injection is used, and at 
a speed of 530 r.p.m. each engine can develop 200 
brake horse-power. In service they are normally run 
at rather less than maximum rating, and on the 
occasion of our visit to the ship, on April 29, were 
operated at about 500 r.p.m., corresponding to a 
propeller speed of 180 r.p.m. The two engines are 
disposed in the engine-room wings, as shown in the 
general arrangement drawing, Fig. 4. Fuel is 
supplied to each engine from a gravity tank situated in 
the casing and filled, either by the pump driven by the 
engine or by a semi-rotary hand pump, from a storage 
tank of 5 tons capacity placed at the forward end of the 
engine room. A single-cylinder air-compressor is driven 
by belt from each propeller shaft, and a Reavell 
auxiliary compressor is also provided, driven by an 
electric motor supplied by Messrs. Laurence Scott and 
Electromotors, Limited. The three starting-air reser- 
voirs are arranged athwartship in the centre of the 
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switchboard is arranged 
against the after bulk- 
head. At the forward 
end of the engine room, 
on the starboard side, 
is an Alfa-Laval centri- 
fugal oil-separator, and 
at the after end, on the 
port side, a space is en- 
closed as an engineers’ 
store. An electric immersion heater is fitted in the 
| dirty-oil tank, to heat the oil before it is passed 
| through the centrifuge. 

The two propellers are arranged in diagonally 
opposite positions, on the port bow and starboard 
| quarter, as shown in Figs. 3 and 4. The reduction 
gearing and control mechanism are contained in a 
circular casing, and access to the forward and aft 
propeller compartments is provided by hinged panels, 
respectively situated in the ladies’ lounge and in the 
|engineer’s cabin, which is approached through the 
|gentlemen’s lounge. Control of the propellers is 
| effected by rods from the navigating bridge, which 
| Spans the vessel at mid-length above the side deck- 
; | houses. The method of control is by a wheel and 
engine room. A hand-operated compressor is provided | three levers. The wheel, which revolves in the hori- 
to start the main engines from cold if the starting-air | zontal plane, steers. the vessel on her course, and a 
bottles are empty. Forward of them are two cooling- | lever on the port side, working in a fore-and-aft quad- 
water pumps and two general-servicé pumps, all of | rant frame. regulates the speed and also the forward 
Messrs. Drysdale and Company’s vertical-spindle| or astern direction of the drive. The remaining two 
centrifugal type with super-imposed electric motors | levers, one forward of the wheel and the other abaft it. 
of Messrs. Allen’s make. Aft of the air reservoirs are similarly mounted in quadrants, direct the streams of 
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the motion of the vessel, or of the respective end of the 
vessel, follows the movement of the lever. 

The operation of the Voith-Schneider propeller may 
be briefly described with the aid of the diagrams 
Figs. 6 and 7 on this page. The six blades, of aerofoil 
section, revolve round their common centre, which is 
also the vertical axis of the casing, and each has also a 
feathering motion about its own axis. The point N, Fig. 7. 
about which feathering takes place, i.e., the point of 
intersection of the normals to the six blades, is movable 
along a diameter, to an equal amount on either side of 
the common centre; this motion varies the angle of 
incidence of the blades from a maximum to zero as the 
point N is moved towards the centre by means of the 
speed-control lever on the bridge, and reverses it after 
the centre is passed, thus giving ahead or astern 
direction to the propeller stream without altering 
the rotation of the propelling engine. To give a 
steering effect it is necessary to provide that the stream 
can be diverted to either side of the fore-and-aft centre 
line of the ship, and this is achieved by rotating the 
guide, in which N moves, about the common centre. 
The velocity triangles shown in relation to two of 
the blades indicate how the thrust is maintained 
as the blades pass round the forward half of their circular 
path. At the extreme athwartship positions it is 
completely feathered, but in passing round the after 
semi-circle a thrust is again imparted, this time by 
the back of the blade. The combined thrust of the 
six blades is transmitted to the hull through the pro- 
peller casing. 

The arrangement of the mechanism by which these 


two generating sets, each consisting of a Laurence Scott | the respective propellers to port or starboard, as | various functions are accomplished is shown in vertical 


dynamo driven by_a Ruston and Hornsby three- | necessary, when the vessel is required to move bodily 
cylinder oil engine. ' Each set has a rated capacity of 177 | sideways or to turn on her centre without moving 
amperes at 110 volts, when running at 1,000r.p.m. The ' ahead or astern. In the case of all three lever controls 


section in Fig. 6, which represents a typical installation. 
The power of the engine is applied through the shaft. a, 


‘and, through the bevel gear }, rotates the horizontal 
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blade-wheel ¢ about the vertical axis d-d. The point | 
N in Fig. 7 corresponds to the upper end of the lever e, | 
which has a universal motion in its ball-and-socket | 
mounting. The upper end of the lever being moved 
by the joint action of two servomotors, placed at 
right angles and actuated, respectively, by the steering 
wheel and the speed-control lever on the bridge, 
a corresponding movement, opposite in direction, 
is given to the lower end of the lever and so to the 
control dise f, to which the several blades are con- 
nected by links g. The central disc A, which is 
fixed to the upper part of the casing by bolts, has 
upper and lower annular guide surfaces at its outer 
periphery, to support the blade-wheel, and is fitted 
internally with a double-row ball bearing j, on which 
the blade-wheel rotates. The whole mechanism runs 
in oil, which is supplied under pressure to all the 
bearings by an oil pump driven from the pinion shaft. 
The same pump also delivers oil to the two servomotors. 
The helm angle that can be given to the propeller 
stream by means of the wheel and the steering servo- 
motor is about the same as the range of a normal 
rudder. To direct the stream at right angles to 
the longitudinal axis of the ship it is necessary to 
use the special bridge-levers provided for that pur- 
pose, as previously mentioned. In the case of the 
Lymington it is possible to bring the vessel to a 
dead stop from full speed in 30 seconds, and to move 
her astern in another 10 seconds. With the propellers 
operating at right angles to the centreline of the hull, 
and in opposite directions, she can be turned through 
360 degrees in 90 seconds. The ease of manceuvring 
was especially noticeable in navigating the narrow 
and tortuous channel of the Lymington River, and 
full advantage has been taken of it in compiling the 
schedule of regular sailings, only 15 minutes being 
allowed at the terminal points on some of the runs. 
\ quick “ turn-round "—if the term can be applied 
to a double-ended vessel which is not required to turn— 
is facilitated by the use of electric warping capstans and 
electrically-operated winches for the end gangways. 
It is anticipated that the improved facilities afforded 
by the new ferry will result in a material increase in 
the traffic transported by this route, which in 1937 
reached the considerable total of 218,637 passengers 
and 2,447 motor cars. 


ENGINEERING TRAINING AND 
EDUCATION, 


Ncholarships at Manchester College of Technology. 
he Manchester Education Committee offers a limited 
number of scholarships and exhibitions tenable in any 
one of the three years’ full-time day courses leading 
to the degree of B.Sc. Tech. at the Municipal College of 
rechnology (the Faculty of Technology in the Univer- 
sity of Manchester). The scholarships will be open to 
part-time day or evening students in the College, and 
others, whose parents are ratepayers of the City. 
Intending candidates for exhibitions are advised to 
upply to the Joint Matriculation Board, 315, Oxford- 
road, Manchester, for information relating to conditions 
of admission. Candidates must be ratepayers, or 
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NGINEERING. 


TENDERS. 


Wer have received from the Department of Oversesa 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on*applica- 


the reference numbers given. 

Soft Solder, in sticks, 24 tons for general electrical 
purposes and 2 tons for lead-cable wiped joints. Post 
and Telegraph Department, Wellington, N.Z. ; July 14. 
(T. 22,489/38.) 

Cylinder Boring Bar, electrically-driven, suitable for 
the boring of all cylinders from 2} in. to 5} in. in diameter 
and up to 14 in. deep, for the Municipal Garage, Durban. 
General Stores Department, City Corporation, Durban, 
8. Africa ; June 24. (T. 22,625/38.) 

Hoists, eight, electrically-driven, carcase-dressing- 
General Stores Department, City Corporation, Durban, 
8. Africa ; July 1. (T.Y. 22,624/38.) 

Welded-Frame Timber Trailers, 5-ton, four-wheel. 
South African Railways and Harbours, Johannesburg ; 
Auguat 8. (T. 22,628/38.) 


Dredger Buckets, ten, with cast-steel backs. Timaru 
Harbour Board, Timaru, New Zealand; July 21. 


(T. 22,656 /38.) 

Hard-Drawn Copper Wire, 50 tons of 200 lb. per rnile, 
and 15 tons of 150 lb. per mile. Post and Telegraph 
Department, Wellington, N.Z.; August 18. (T. 22,703; 
38.) 

Switchgear, 11,000-volt, for the Arapuni Scheme, section 
608. Public Works Department, N.Z.; August 23. 
(T.Y. 22,750/38.) 


Hospital Equipment..—A firm in Tel-Aviv, Palestine, 
desires to be placed in touch with United Kingdom 
manufacturers of surgical instruments, laboratory equip- 
ment, X-ray apparatus, autoclaves, thermostats and 
other hospital equipment. (Reference No. T.Y. 6,767/38.) 








BOOKS RECEIVED. 


United States National Bureau of Standards. Handbook 
H22. Specifications, Tolerances, and Regulations for 
Commercial Weights and Measures and Weighing and 
Veasuring Devices. Washington : Superintendent 
of Documents. [Price 50 cents.] 

United States Bureau of Mines. Ball-Mill Grinding. By 
W. H. Coeuitt and F. D. Devaney. Washington : 
Superintendent of Documents. [Price 15 cents. 

United States Bureau of Standards. Circular C417. 
Gas Calorimeter Tables. [Price 10 cents.] Circular 
C419. Shoe Constructions. By Roy C. Bowxer. 
[Price 10 cents.) Washington: Superintendent of 
Documents. 

United States Coast and Geodetic Survey. Speeial Publi- 
cation No. 212. Triangulation in Wyoming (1927 
Datum). By C. N. Cratre. Washington: Superin- 
tendent of Documents. [Price 20 cents.] 

Carnegie Institution of Washington. List of Publications 
of Department of Terrestrial Magnetism, 1937. Washing 
ton: The Director, Department of Terrestrial Mag- 
netism, 5241, Broad Branch-road, Northwest. [Free.] 

A Handbook on Ventilation, Including Air Conditioning. 
By Percy L. Marks. London: The Technical Press 
Limited. [Price 7s. 6d. net.} 
he Iron and Steel Institute. Special Report No. 21. 
Fifth Report of the Corrosion Committee. London : 
Offices of the Institute. [Price 168.] 

* The Electrician’’ Annual Tables of Electricity Under- 





children or wards of ratepayers, of the City. Forms of 
ipplication and further information may be obtained 


by written application to the Registrar, College of 





Technology. Manchester, 1. Completed forms of 

application must be received on or before June 20. 
1.600-Tos Leap Press ror Capi_e COovERING : 

\ppeNpU™M In our isaue of May %7. on page 595, we 


illustrated and deseribed a lead prees and kettle con- 
structed for Messrs. Akt.ebolaget Liljeholmens Kabel- 
tabrik, Stockholm, by Messrs. Stal, of Finspong, to the 
of Messrs. The John Robertson Company, 
Brooklyn. N.Y. We have since been asked to state that 
Messrs. W. H. A. Robertson and Company, Limited, 
Lynton Works, Bedford. are the European agents for 
the John Robertson press equipment and that such 
equipment can be manufactured at the Bedford works. 


designs 


FiamMe-Harpenep Latue Beps.—-A new method of 
hardening the ways of lathe beds, by the direct applica- 
tion of flame, has recently been developed by Messrs. 
Monarch Machine Tool Company, Sidney, Ohio, U.S.A, 
The method, the firm claims, zives more satisfactory 
results than are obtained by chilling or chromium- 
—s the ways or replacing the cast surface with 
vardened laminated steel strips attached to the bed. 
The beds treated by the new method are of cast-iron, 
and the hardening process is effected after finish planing, 
the final process being one of precision surface grinding 
to a tolerance of 0-0005 in. in the overall length of the 
ways. The surface is then stated to present the appear- 
ance of hardened steel and the grain structure to be 
greatly refined and condensed. The hardening extends 
to a depth of ¢ in., but this depth can be increased to 
t in. if desired. The metal under the hardened portions 
i dense and close grained, and as it averages a Brinell 
hardness of between 220 and 230, it affords rigid support 
to those portions. The bed casting is kept at normal 
temperature, except in the area being hardened, so that 


takings. 1938-39. London: Benn Brothers, Limited. 
| [Price 10s. net.) 
| Mechanics of Machinery. 


By Prorgessor C. W. Ham 


and E. J. Crane. Second edition. London: McGraw- 
Hill Publishing Company, Limited. [Price 24s.] 
Reinforced Concrete Piling. By F. E. Wentworts- 
| Swemps and W.S8. Gray. London: Concrete Publica- 
| _ tions, Limited. [Price 8s. 6d. net.] 
| Ministry of Health. Rates and Rateable Values in 
| England and Wales, 1937-38. London: H.M. 
Stationery Office. [Price ls. net.] 
| Statutory Rules and Orders, 1938. No. 503. Air Navi- 


| gation. The Air Navigation (Amendment) Order, 1938. 
| Price 2d. net.] No. 514. Valuation, England. London 
Passenger Transport Valuation Roll. [Price 3d. net.] 
London: H.M. Stationery Office. 

Die Statik der Bauwerke. In three volumes. Volume III. 
Second revised and enlarged edition. By Dnr.-Ina. 
Rupvo.tr Kircusorr. Berlin: Wilhelm Ernst und 
Sohn. [Price 18 marks (Germany); 13.50 marks 


(other countries). ] 

Fortschritte des chemischen Apparatewesens. Werkstoffe. 
Edited by Apotr Briver and Joser RerrstTérrer. 
Volume I. Dargestellt an Hand der Patentschriften des 
Deutschen Reiches unter Mitwirkung zahlreicher Fach- 
genossen mit Unterstitzung der Decuema Deutsche 
Gesellachaft far chemisches Apparatewesen§ E.V. 
Volume II. Dargestellt an Hand der Patentschriften des 
Deutschen Reiches unter Mitwirkung zahlreicher Fach- 
genossen. Leipzig: Akademische Verlagsgesellschaft 
m.b.H. [Price 28 marks each volume.] 

The Oil and Petroleum Year Book for 1938. Compiled 
by Water E. Skinner. London: Walter E. Skinner, 
15, Dowgate-hill, E.C.4. [Price 10s. net.) 

Ministry of Health and Scottish Office. The Surface Water 
Year-Book of Great Britain, 1935-1936. Being a 
Statistical Report Relating to the Inland Surface Water 
Resources of Great Britain During the Twelve Months 





expansion strains are not set up in it. 


Ended 30th September, 1936. Prepared Under the 
Direction of the Inland Water Survey Committee. 
London : H.M. Stationery Office. [Price 5s. net.] 


tion to the Department at the above address, quoting 
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PERSONAL. 


Mr. T. W. Rove has vacated the position of chief 
assistent commercial manager to take up that of chief 
operating manager of the London Midland and Scottish 
Railway. Mr. Royle has succeeded Mr. C. R. Byrom, 
who has retired after 42 years’ service. 

Mr. H. E. Taucnert has been appointed managing 
director of Messrs. Henry Pels and Company, Limited, 
32-38, Osnaburgh-street, London, N.W.1, in succession 
to the late Mr. Eugen Reinecke. 

Mr. A. G. Graxnam has joined the staff of Messrs. Asea 
Electric, Limited, Fulbourne-road, Walthamstow, London, 
E.17, to specialise on Century motors in the London 
area. 

Messrs. Rosz, Downs aNpD Tompson, LIMITED 
Old Foundry, Hull, have this week opened a new welding 
and steel-fabricating - 450 ft. in length and having 
a crane span of 50 ft. It has been built to cope with 
increasing demands for welded work of all kinds. 

Messrs. Tue Generat Evectric Company (BuRMA),. 
Limitep, have removed their headquarters from Lewis- 
street to a large building in Merchant-street, Rangoon. 

The Panel of industrial advisers to the Air Ministry, 
set up by Sir Kingsley Wood, comprises Sir Amos Ayre. 
O.B.E., Mr. 8. R. Beale, Mr. J. W. Bowen, J.P., Sir 
Charles Bruce Gardner, Lord Cadman, G.C.M.G., Lt.-Col. 
J. H. M. Greenly, C.B.E., and Sir Malcolm McAlpine, 
K.B.E. 








CONTRACTS. 

Messrs. Trussep ConcrReTRE STeEL COMPANY. 
Liurrep, Horseferry House, Horseferry-road, London, 
S.W.1, have been appointed reinforced-concrete engineers 
for factories at Woolston of Messrs. Supermarine Aviation 
(Vickers), Limited, for St. Julian’s Secondary Schools, 
Newport (Mon.), and for other buildings at Nottingham. 
Live 1 and elsewhere. Their Truscon precast floors 
are aie being used for residential flats in Manchester. 
a housing scheme at Preston, and in other buildings. 
and the firm has received contracts for Hy-Rib construc 
tions from Leeds, Paisley and elsewhere. 








LAUNCHES AND TRIAL TRIPS. 


* Doryssa.”’—Single-screw oil-tank motorship ; four 
stroke, airless-injection, supercharged, 8-cylinder Haw- 
thorn-Werkspoor Diesel engine. Launch, May 27. 
Main dimensions, 482 ft. by 59 ft. by 34 ft. Built and 
engined by Messrs. R. and W. Hawthorn, Leslie and 
Company, Limited, Hebburn-on-Tyne, to the order of 
Messrs. Anglo-Saxon Petroleum Company, Limited. 
London. 

“* HuRRICANE.”’—Single-screw motor tug, for deep-sea 
and river service ; Sulzer Diesel engine. Launch, May 30. 
Main dimensions, 75 ft. by 20 ft. by 10 ft. 6 in. Built 
at the shipyard of Messrs. Henry Searr, Limited, Hessle. 
near Hull, which is controlled by Messrs. Richard Dunston, 
Limited, Thorne, near Doncaster, to the order of Messrs. 
James Cook and Company, Limited, London. 

“ WarmaraMa.”*—Twin-screw food-carrying and pas- 
senger motorship for the Anglo-Australasian service ; 
two-cycle, double-acting, six-cylinder Harland-B. and W. 
Diesel engines. Launch, May 31. Main dimensions. 
535 ft. 6 in. by 70 ft. by 43 ft. 4 im. Built and engined 
by Messrs. Harland and Wolff, Limited, East Yard. 
Belfast, for Messrs. Shaw, Savill and Albion Company, 
Limited, London. 

“* BuLoLo.”—Twin-serew passenger motorship for 
service between Australia, New Guinea and the Islands 
of the Pacific; single-acting, two-stroke, trunk-type 
Harland-B. and W. Diesel engines supplied by Messrs. 
J. G. Kincaid and Company, Limited, Greenock. Launch. 
May 31. Main dimensions, 412 ft. 6 in. by 58 ft. by 
30ft.9in. Built by Messrs. Barclay, Curle and Company. 
Limited, Whiteinch, Glasgow, for Messrs. Burns, Philp 
and Company, Limited, Sydney. 

“La CarRRIeRE.’’—Single-screw oil-tank steamer for 
local service in the West Indies ; triple-expansion steam 
engine supplied by Messrs. The Wallsend Slipway and 
Engineering Company. Limited, Wallsend-on-Tyne. 
Launch, June 2. Main dimensions, 410 ft, by 53 ft. 9 in 
by 30 ft. 9in. Built by Messrs. Swan, Hunter, and Wig 
ham Richardson, Limited, Wallsend-on-Tyne, for Messrs 
Trinidad Leaseholds, Limited, London. 








Tue Guecennermm Gotp Mepar.—We learn that the 
Guggenheim Gold Medal for 1938 has been awarded to 
Mr. A. H. R. Fedden, M.B.E., M.1.A.E., M.1.Mech.E., 
F.R.Ae.S., who, as announced in our last week's issue. 
on page 625, has just been elected President of the Royal 
Aeronautical Society for the session 1938-1939. The 
Guggenheim Medal is awarded annually from the Daniel 
Guggenheim Fund for the Promotion of Aeronautics, 
and its object is to honour notable achievements in the 
advancement of that science. 


INTERNATIONAL Ratt ASSEMBLY, DSBssELDORF. 
The fourth International Rail Assembly will be held at 
Diisseldorf in September. The opening session has 
provisionally been fixed for September 19, and, at the 
close of the meeting on September 23, visits will be paid 
to North Germany, the Saar district, or Thuringia. 
The papers to be considered at the Assembly will deal 
with the wear, brittleness, internal stresses, agemng. 
and welding of rails and rail steel and with problems of 
desi Further particulars regarding the meeting may 
be obtained from Dr.-Ing. O. Petersen, Verein Deutscher 
Eisenhiittenleute, 27, Ludwig-Knickmannstrasse, Diissel- 
dorf, Germany. 
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NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

Welsh Coal Trade.—Due to the intervention of the 
holidays, operations on the Welsh steam coal market 
were on @ very small scale last week. The market was 
closed on the first two days while coal loading at the 
docks was suspended on Monday and from mi 
on Tuesday. Although the miners’ official holida: 
was confined to the Monday, several collieries remai 
closed for a few days in an endeavour to curtail their 
pithead stocks. Despite the interruptions, however, 
there was ample coal on offer to satisfy requirements 
and collieries were again relying on their existing contract 
commitments to provide an outlet for the bulk of their 
present productions. Buyers were still showing reluc- 
tance to enter into very much forward business at 
prices ruling, but there was no sign of any early 
material reduction in quotations. The latest Customs’ 
returns available, covering the first four months of this 
year, reveal some bright features. They show that 
despite substantial falls in shi to France and 
Portugal, the total exports in the first four months of 
this year were only slightly below the level reached in 
the same period of 1937. They amounted to 4,854,057 
tons, against 4,893,895 tons in the 
of last year. Deliveries to Italy were more than doubled 
at 473,436 tons, compared with 217,221 tons, while 
exports to t rose from 294,931 tons in 1937 to 
373,827 tons. There were also smaller increases to a 
number of other markets. To France there was a decline 
from 1,929,237 tons to 1,593,982 tons and to Portugal 
from 326,648 tons to 197,988 tons. Some of the best 
qualities remained difficult to secure, but large coals, as 
4 rule, were in plentiful supply to meet a slow demand 
and the tone remained dull. Dry peas and beans were 
only very sparingly offered, but other small and sized 
descriptions were easily obtainable. Cokes remained 
quiet, while only a very small business was available 
for patent fuel and pitwood. 

Iron and Steel Trade.—Operations in the South Wales 
and Monmouthshire iron and steel and allied industries 
were on a very small scale last week due to the interrup- 
tion of the holiday. Producers generally were in need 
of new orders, and works, as a rule, were only partially 


engaged, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—All the big steel and engineering 
works resumed operations to-day, after a holiday set- 
down of the usual duration. During the break, main- 
tenance men carried out important repairs to furnaces 
and machines. Some of the plant has been running at 
full pressure since the Easter holidays, turning out 
record outputs. Conditions generally show little change. 
The heavy machinery and engineering branches are 
actively employed, but in the lighter industries a 
slight falling-off in trade is reported. Makers of raw 
and semi-finished materials are operating large batteries 
of furnaces to capacity. The demand is brisk, but 
supplies are more than sufficient to go round, and stocks 
are accumulating at producing works. Basic billets 
are in steady request, while those firms producing acid 
steel are satisfactorily employed. Steel-making alloys 
are @ progressive section. The scrap market is active, 
though consumption does not reach the high level of 
a year or eighteen months ago. Sheffield works hope to 
benefit from the Government’s decision to speed-up 
aircraft production. Sheffield Chamber of Co is 
to get into touch with firms making Duralumin -bore 
rivets, hydraulic-ram screws and air-valve bodies (machin- 
ing only), jigs and tools for aircraft components, and 
aeroplane tail-wheel fork stampings (machining and 
zrinding only). Seasonal buying in agricultural machin- 
ery parts and tools reaches record dimensions. Most of 
the big producers are operating to capacity. The inland 
demand has broadened, while overseas requirements show 
an increase. Makers of petrol and steam engines are 
experiencing a busy time, while there is a steady run on 
electric motors. No slackening has taken place in the 
production of high-quality steels, such as stainless, and 
heat and acid-resisting varieties. Outputs are in excess 
of those of a year ago. is also being made in 
the manufacture of motor-car steel and accessories, and 
garage equipment is an active section. Both inland and 
export business in tools and similar products show expan- 
sion, though inquiries at several works reveal that rather 
fewer inquiries are circulating. The call for machine 
knives and milling cutters is stronger than for some time 
past, while tobacco knives are an active section. Makers 
of plantation tools are booking more orders despite keen 
competition from Germany, France and America. 

South Yorkshire Coal Trade.—The export ition 
shows slight improvement. Best hards are tar better 
poe sone washed ——_ smalls do not seem to 
attract much attention. a disappointing trade is 
aang den in bunker coal. tations how drop of 

- to ls. per ton. More export inquiries are circulating, 
and better business is emtinipatell: Inland needs show 
little ob ; there is a market in railway fuel, 
industrial steams show sligh teasement, and the house- 
coal market continues on the weak side. Stocks are 
steadily accumulating. Coke stocks are bigger than 
for a long time, and tne outlook is not very encouraging. 
A tapering off in demand is reported in patent-oven coke. 








fur Instrrurion or Enorineertnc InsPection:— 
Lt.-Col. H. W. S. Outram, C.B.E., A.R.S.M., F.R.Ae.S., 
has been elected president of the Institution of Engineer- 
ing Inspection for the coming year. 


Conference. 
y | decision with regard to the renewal of the Steel 
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GINEERING. 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 
in : 
trade show no change and the position at the moment is 
@ little uncertain, this being due in some measure to the 
ry outcome of the Rome The 


< 


bo Fyn meer until a further meeting on June 15, 
time it was hoped that certain difficulties might 


be overcome. At the time these notes it is 
unofficially stated that the steel industry has 
arrived at an agreement re; the di of 


the domestic steel quota, means that the last 
obste-le to the reconstitution of the International Steel 
Cartel has been removed. this 


Scottish steelmakers will be exceedingly pleased. The 
general ie still good gud quite: Mie @tmnend 
exists for material, and this state is practically 


vy : 

assured until the holiday period next month, but after 
py per ee not too bright. ee 

matter of shipbuilding during the past week 
or two has been very welcome, and there are prospects of 
some mote contracts in the near future. Sectional 
material is somewhat quieter and makers of black-steel 
‘sheets in a number of cases are unable to operate the 
full week. It is interesting to note that the latest 
returns available show that the Scottish output of steel 
for January- . rh is some 66,000 tons more than during 
the ing four months of last year. The fol- 


lo are the current quotations :—Boiler plates, 
11. 18s. ton ; ship plates, 111. 8e. per ton ; sections, 
111. 0s, 6d. per ton ; medium plates, 131. per ton ; black- 


steel sheets, No. 24 gauge, in minimum 4-ton lots, 
15l. 158. per ton; and galvanised corrugated 

No. Ped son. in minimum 4-ton lots, 181. 108. per ton, 
all at Glasgow stations. 

Scottish Malleable-Iron Trade.—A dull tone continues 
to prevail in the West of Scotland malleable-iron trade 
and short time is not uncommon. A similar state is 
fairly general among the re-rollers of steel bars, but a 
large order for ferro-concrete bars secured last week by 
Messrs. Colvilles, Limited, Motherwell, has i ved the 
outlook. This order, which amounts to 22, tons, has 
been placed by a Government contractor. Prices are 
un , and Messrs. Moores, Carson and Watson, 
chartered accountants, Glasgow, the secretaries of the 
British t Iron Association, and also of the No. 3 
and No, 4 Association, have intimated that the 
current prides have been stabilised for deliveries until 
December 31, For deliveries subsequent to that date 
the prices be those ruling at the date of teh. 
The are as follows :—Crown bars, 131. 5s, 
per ton for home delivery or export ; re-rolled steel bars, 
121. 13s. per ton for home delivery and I1l. per ton for 
Po ge ; No. 3 bars, 12/. 15s. per ton, and No. 4 bars, 
13/. 58. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—The quieter tone which has 
poral’ in general trade of late has been responsible 
‘or a falling off in the demand for Scottish pig-iron, 
and stocks have begun to accumulate. Makers are in 
a position to give quick delivery now and their order 
books still represent quite a considerable tonnage. The 
following are to-day’s market prices :—Hematite, 61. 13s. 
per ton, and basic iron, 5l. 7s. 6d. per ton, both delivered 
at the steelworks; foundry iron, No. 1, 61. 0s. 6d. 
per tom, and No. 3, 51. 188. per ton, both on trucks at 


Export Price of Black-Steel Sheete—Intimation was 
made at the end of last week that the export prices 
of black-#teel sheets had been reduced by 5s. per ton for 
all e markets except South Africa, esia, Eire 
and . The export price of 24-ga black-steel 
sheets is now 131. per ton, f.o.b., but at 131. 5s. 
per ton for the above four muons markets. The 
previous shonge in price was a reduction of 15s. per ton 
as from 3. . 

Wages in the Scottish Iron Trade.—Messrs. Thomas 
Petrie and James Sweeney, joint secretaries of the 
Scottish Manufactured Iron Conciliation and 
Arbitration Board, have been informed by Mr. William F. 
Andrew, chartered accountant, Glasgow, that he has 
examined the employers’ books for March and April, 1938, 
and certifies that the average net selling price brought out 
is 131, l4e.@-13d. per ton. This means that there will be 
an inerease of 2} per cent. in the wages of the workmen. 


tess past month has made a welcome 
i to e shipbuilders’ order books as no less 


than eontracts were booked, and a satisfactory 
int is four of these were for cargo-carrying vessels. 
Tatest | t was for two cargo steamers, each of 
6,200 tons, be built by Messrs. Li , Limited, 


‘Port-Glsagow, for Messrs. J. and T. Harrison, 
These which will have # length of 450 ft., will be 
fit -expansion i and. it is under- 
stood, ‘ach turbines. The machinery will be 
oapiet by Messrs. David Rowanand Company, Glasgow. 
total of the new contracts fixed up amounts to about 
40,000 tons, as against 28,740 tons launched during the 
month. The following are the returns for May :— 
Vessels. Tons. 


é 





The Clyde ... 9 28,740 
The Forth .... 2 5,250 
The Tay .. 1 4,000 
The Dee ..... 1 690 
Totals’: .. 38,680 
ia: 





Tue InstrrvrrON or Exvecrricar Encineers.—Mr. 
A. J. Gill has been appointed chairman of the Wireless- 
Section Committee of the Institution of Electrical 
Engineers for the year 1938-39. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


Mrpp.iessrover, Wednesday. 


The Cleveland Iron Trade.—Whitsuntide holidays 
rotracted the slow absorption of pig-iron stocks, this 
being at a rate that threatens to keep buyers virtually 
market for some time. Consumers of foundry 
ies still have heavy accumulations of home products 
and Continental makes to use before they can resume 
make of Cleveland ies co denens 
ig is still s , but as deman 
has shrunk to adn vanishing point there is next to 
no use for the desultory output resulting from 
the a rence of basic plant to the produc- 
tion of Clev qualities. Foreign pig-iron is still on 
offer at ——e cheap ures, but conditions 
rohibit further purchase of ntinental products. 
Local users have to concessions under the makers’ 
loyalty scheme intend to use British iron only when 
they have absorbed the imported tonnage on hand. 
Merchants have ceased to seek Continental business in 


ts, | Cleveland pig, realising the futility of any effort to sell for 
export Fi Cleveland 


. Fixed of ities stand at the 

t of No. 3 description at 109s., delivered within 
the Tees-side zone over periods to the end of the 
year. 

Hematite—A large proportion of the much-reduced 
make of East Coast hematite continues to pass into use 
at ucers’ own consuming departments, but the 

us available for other purposes is considerably more 
than is ded. Cust 8 are specifying for reduced 
deliveries under ing contracts and new business is 
heard of. As with Cleveland pig, foreign trade 
is stagnant. Stocks have already reached hampering 
dimensions and the menace of excessive output threatens 
to necessitate more plant being laid idle. Recognised 
market values are governed by No. 1 grade of hematite at 
133s., delivered over the second half of the year to 
North of England areas. 


Basic Iron.—Output of basic iron is more than sufti- 
cient for present requirements, but makers are not 
placing tonnage on the market, hoping that early future 
requirements of their adjacent steelworks will absorb 
supply, and the quotation of 100s. is nominal. 





Foreign Ore.—Supply of foreign ore is very ample and 
some users have heavier stocks than they care to carry. 
The heavy contracts made are for import over lengthy 

riods and consumers are not disposed to discuss new 

E88. 


Blast-Furnace Coke.—Durham blast-furnace coke is 
mer pe and difficult to dispose of. Sellers are keen to 
k orders at reduced quotations, but local consumers 
have made extensive provision for needs well ahead and 
are virtually off the market. Prices are now based on 
good medium qualities at 34s., delivered to Tees-side 
works. 
Manufactured Iron and Steel.—Demand for semi- 
finished and finished iron and steel has fallen to a per- 
turbing extent and producers of several commodities 
are short of work. Local makers of semi-finished material 
are now in a ition to meet all calls made upon them 
and the purchase of foreign tonnage has ceased. Users are, 
in some cases, overstocked. As regards the finished 
industries, some branches of the foundry trade are not 
fully employed, sheet makers are running plant at con- 
siderably below capacity, and are diligently seeking 
home and export orders, departments turning out light 
steel sections are much less actively engaged than 
recently, and producers of heavy steel are beginning to 
feel the effect of trade recession. The last-named are 
still very busy and have substantial contracts to exccute, 
but the rate of output exceeds orders coming forward and 
expansion of demand is needed to enable manufacturers 
to maintain production at the present high level. Among 
inci t for home trade are: 
. 188. ; 





soft 


steel ship rivets, 15l. 2s. 6d.; iron ship rivets, 171. 5s. ; 
steel constructional rivets, 161. 5s.; steel boiler plates, 
111. 18s. ; steel ship, bridge and tank plates, 111. 10s.; . 
steel angles, 111. 0s. 6d.; steel joists, 111. 0s. 6d. ; Tees, 
121. Os. 6d.; heavy sections of steel rails, 10/. 15s. 6d. ; 
fish tes, 141. 15s. 6d.; black sheets, No. 24 gauge, 
151. 15s.; and galvanised sheets, No. 24 
gauge, 181. 10s. Fore black are quoted 131.; 
and galvanised sheets, 161. 15s. 


Scrap.—All kinds of scrap are abundant and in little 
request. Stabilised prices are still realised for light and 
heavy steel, but consumers are taking up little tonnage. 
Quotations for other kinds of scrap are weak. 


New Inpusraizes at Jarnrow-on-TyNE AND 
GaTesHEaD : ADDENDUM.—We are asked to state that 
the sand-mixing plant illustrated in Fig. 3, page 633, 
ante, in the new works of Messrs. Jarrow Metal Indus- 
tries, Limited, was supplied by Messrs. August’s Limited, 
of Halifax. 
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THE FRICTION OF RECIPROCATING 
ENGINES. 

Ir is clearly easier to analyse friction loss in a 
steam engine, in which each stroke is a power 
stroke, than in an _ internal-combustion engine, 
since for the former the losses are approximately the 
same for all strokes, whereas both pressure and 
temperature conditions differ for each stroke in the 
cycle of the latter. In the steam engine, as is well 
known, conditions are relatively favourable, the 
guiding surfaces for piston and rod are not usually 
subjected to very high temperatures and contamina- 
tion and dilution of the lubricant do not give rise 
to much trouble. With diminished importance, 
however, of the reciprocating steam engine for large 
units in recent years, and the increased attention 
focussed on the internal-combustion engine, investi- 
gations on the latter have been undertaken with a 
view to determine the magnitude and relative im- 
portance of the different losses by friction in such 
engines.- It is interesting to note that improvement 
in indicated thermal efficiency is of no greater 
importance than is that in mechanical efficiency, 
and in each case there are incidental advantages in 
addition to the saving in fuel consumption.’ An 
increase in indicated thermal efficiency from 34 per 
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cent. to 35 per cent. will have the same effect on 
fuel consumption as an increase of - mechanical 
efficiency from 80 per cent. to 82-5 per cent., a saving 
of 3 per cent. -being effected in each case. To give 
an idea of what this means, it may be said that 
for a set of oil engines of 4,000 brake horse-power, 
such a saving would represent over 40 tons of fuel 
in 2,000 working hours at full load. 





— Publishers Representatives, Inc., 19-25, West 44th: 


A good deal of information has, in course of time, 





accumulated, as a result of tests of large Jeniaaal 
units, on the variation of mechanical efficiency with 
load and some of a corresponding character has 
been obtained from small high-speed engines. On 
645 | analysing such data, it is found that if friction mean 
pressure is plotted against indicated mean pressure, 
the speed remaining constant, the conclusions which 
it is possible to draw appear to vary with almost 
every engine tested. Friction mean pressure may 
increase with the load; it may decrease with the 
load, or remain constant, according to the results 
examined. Similar variations may be observed 
when the effect of speed variation is examined. 
A partial explanation of these discrepancies, of 
course, lies in the fact that the indicator cannot be 
regarded as an instrument of precision, and in very 
rare cases can the indicated m.e.p. be regarded as 
accurate within less than 3 per cent., while fre- 
quently the errors are of a distinctly higher order. 
In a paper presented at the recent annual meeting 
of the American Society of Mechanical Engineers 
and printed in the Transactions for April, Mr. F. H 
Dutcher compared a large number of trial results 
for internal-combustion and other engines, and the 
differences are much larger than can be attributed 
to indicator errors. Where the friction torque is 
obtained by motoring, the results can only be ac- 
cepted if it be assumed that the friction torque is 
independent of the load on the piston and the 
temperature variations in the cylinder contents. 
Pumping losses are usually included as friction, and 
these may vary with the load even at constant speed. 
Moss and Stern, experimenting with an engine at 
1,200 r.p.m., found that the pumping losses varied 
from 4 Ib. per square inch at light load to 6 ib. per 
square inch at full load, and it is obviously important, 
therefore, to have a clear conception of the factors 
influencing friction loss and of the separate effect of 


663 | cach factor, although so far it has only been possible 


to determine experimentally the effects of some of 
these under actual working conditions. 

After allowing for the power required to drive 
auxiliaries, such as fuel and water pumps, air com- 
pressor and other accessories driven off the main 
engine, the remaining sources of friction in an 
internal-combustion engine are main bearings, 
crank-pin, gudgeon-pin, piston- body and piston rings. 
With pressure lubrication and bearings in good 
alignment, the losses due to main bearings and crank- 
pin can be kept small and depend largely on the 
initial viscosity of the lubricant and the tempera- 
ture of the bearings ; in cases where adequate stiff- 
ness is not provided, shaft distortion under load 
may cause an appreciable increase in the friction 
loss. It is not an altogether easy matter to ensure 
satisfactory lubrication of the gudgeon-pin, but 
since the angular motion in this case is small the 
loss of power is also small, even when the friction 
coefficient is somewhat high. 

The friction of the piston body (excluding the 
rings) depends upon the nature of the lubrication it 
receives. If it is regarded as covered with a con- 
tinuous film of oil, its frictional resistance will be 
independent of the lateral load and will depend only 
on its surface area, speed, clearance, and the tem- 
perature of the oil film, which again will depend on 
the piston and jacket temperatures and, in the case 
of splash lubrication, on the sump temperature. 
The scraping effect of the rings on the outstroke, 
however, may introduce boundary conditions on the 
instroke, and then the frictional resistance will 
depend on the lateral thrust, which varies with the 
piston load and angular position of the crank. 
Dr. Mucklow, experimenting with a compression- 
ignition engine, running at 212 r.p.m., found a reduc- 
tion of 7-3 per cent, in the specific fuel consumption 
with an increase of jacket outlet temperature of 
from 25 deg. C. to 85 deg. C., the decrease being pro- 
portional to the rise of temperature. This agrees 
with experiments by Professor Hopkinson on a gas 
engine of approximately the same size in 1907. 

Piston-ring friction, which is in many cases much 
higher than is suspected, depends upon the amount 
of initial “‘ spring ” given to the rings, the gas pres- 
sure behind the rings due to leakage between rings 
and groovesand thetemperature of piston and jacket. 
Professor Hawkes and Mr. Hardy, in the experi- 
ments reported in their paper, read before the 
North-East Coast Institution of Engineers and Ship- 
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builders, two years ago, isolated ring friction from | 
piston-body friction. In their work, the air pressure 
on the piston was maintained at a constant value 
during the stroke, and pressures up to 90 Ib. per 
square inch were used. The liner was electrically 
heated and the speed of reciprocation could be 
varied. The number of rings used in the experiments 
varied from 1 to 6. Although actual working con- 
ditions in an engine cylinder differ considerably 
from those of the experiments, the results are of 
much interest, the main conclusions being that the 
friction is proportional to Z*, where Z is the initial 
viscosity of the lubricant and n varies from 0-47 at 
4 ft. per second to 0-57 at 6-5 ft. per second ; that 
friction increases with increase of temperature ; and 
that it increases at a diminishing rate with increase 
of pressure. When two rings only were fitted the 
friction varied from 19 Ib. to 40 Ib., while the pres- | 
sure on the piston varied from zero to 90 Ib. per 
square inch by gauge. The added resistance due 
to increasing the number of rings to 5 in all, was 
27 Ib. for all pressures. How far these conclusions 
can be applied to actual working conditions is some- 
what problematical, as it is possible that gases at 
high temperature will leak more readily than at 
lower temperatures, and the temperature of the 
piston will have as important an influence as that 
of the liner. Further, variations of pressure during 
the cycle, particularly at high speeds, will not neces- 
sarily be followed by corresponding variations of 
pressure behind the rings. No method of measuring 
the relation of the variation of gas pressure behind 
the rings to the variation of pressure in the cylinder 
has so far been evolved, and there are a number of 
factors, such as the number and spacing of rings 
and the volume of the space behind the rings, which 
would influence the pressure variation. Another 
interesting point brought out by Messrs. Hawkes 
and Hardy was that if any appreciable “ blow-by ” 
occurs, the friction of the rings is increased very 
appreciably. The properties of suitable lubricants 
and correct methods of application, matters of 
primary importance in this connection, were dis- 
cussed very fully, it will be remembered, in the 
general discussion on Lubrication and Lubricants, 
of the Institution of Mechanical Engineers. 

The experiments of Mr. Dutcher, outlined in the 
paper referred to above, were conducted on a six- 
cylinder motor-car engine of 34-in. bore and 4-in. 
stroke at speeds varying from 1,000 r.p.m. to 
3,000 r.p.m. The initial lubricating-oil temperature 
and jacket temperature were kept constant at 
180 deg. F. The carburettor was removed and the 
inlet and exhaust manifolds connected together to 
a source of air pressure, the engine being motored 
by a 150-h.p. electric dynamometer. Tests were 
made at manifold pressures varying from 22-in. 
vacuum to 40 Ib. per square inch gauge. Pumping 
losses were investigated separately by means of a 
balanced diaphragm indicator and were found to 
vary as the density of the air and as the 1-85th 
power of the speed. When these were subtracted 
from the total losses as determined by motoring the 
engine at various manifold pressures, figures for 
friction mean pressure were obtained. The latter 
was plotted by the author against speed, manifold 
pressure, and mean pressure on the piston. It will, 
of course, be evident that the pressures and tem- 
peratures covered in the experiments do not corre- 
spond to actual working conditions and that the 
conclusions drawn must, therefore, have somewhat 
limited value ; they are nevertheless of interest. 

It is shown, for example, that the relation between 
f.m.p. and speed is almost linear, the slope decreas- 
ing slightly with increase of speed at any given 
manifold pressure and the average slope decreasing 
as the manifold pressure increases. With a manifold 
pressure of 40 Ib. per square inch, the f.m.p. increased 
from 17 Ib. per square inch at 1,000 r.p.m., to 22 Ib. 
per square inch at 3,000 r.p.m. Since in this case 
the mean pressure on the piston (absolute) is pro- 
portional to the absolute manifold pressure when 
f.m.p. is plotted against mean pressure on the 
piston, similarconclusions are reached, namely, that 
there is an increase in friction mean pressure with 
an increase in mean pressure, but at a decreasing 
rate. When friction mean pressure is plotted against | 
atmospheric manifold pressure, representing condi- 
tions substantially the same as for the conventional 
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motoring test (except for the subtraction of pumping 
losses), it appears that the f.m.p. increases about 
220 per cent. for an increase of speed of 300 per cent. 
For a speed of 1,000 r.p.m., the f.m.p. increases 
about 270 per cent. from atmospheric pressure to 
40 Ib. per square inch gauge. At 3,000 r.p.m., the 
increase is 150 per cent. This would seem to throw 
considerable doubt on the reliability of the method 
of determining friction losses by motoring an engine 
with atmospheric pressure in the manifolds. On the 
other hand, the higher piston temperature under 
load, and the consequent reduction in the viscosity 
of the lubricant, would tend to compensate for the 
reduced mean pressure in the motoring test; an 
extension of Mr. Dutcher’s experiments employing 
air at high temperatures, would appear to be desir- 
able, as possibly leading to interesting information. 

Mr. Dutcher is of the opinion that instead of using 
indicated mean pressure as a basis for examining 
the relations between friction mean pressure and 
load, the indicated mean pressure plus twice the 
mean compression pressure should be considered. 
Although compression-ignition engines show rela- 
tively high friction mean pressures, there seems to be 
little justification for this contention, and it is prob- 
able that the higher mean temperature during com- 
pression and the longer duration of maximum 
temperature are equally likely to be factors in the 
increased friction loss. Further work, as suggested, 
would certainly make it possible to arrive at a more 
definite conclusion. In conclusion, it may be said 
that it seems doubtful whether mean indicated pres- 
sure is a suitable variable on which to base investiga- 
tions of this nature. Experiments on gas engines 
show that with retarded combustion, such as may 
be obtained with weak mixtures, the mechanical 
efficiency is lower than with a normal indicator 
diagram, although the mean pressure may be the 
same in both cases. 








ELECTRICITY SUPPLY AND 
FUEL CONSUMPTION. 


TuHE return of electricity generated at and fuel 
consumed in the public electrical generating stations 
of Great Britain, which was recently published,* 
shows that a progressive reduction in the number 
of stations employed is taking place and, what 
is more, that an increasing proportion are operating 
on a two-shift or one-shift basis only. It was, in 
fact, recently stated that 80 per cent. of the generat- 
ing plant of the country is now shut down at night ; 
and it is interesting to note that such an important 
station as Clarence Dock, Liverpool, did not operate 
for more than 6,600 hours during the year. This 
position, satisfactory as it is on economical grounds, 
renders comparison between the load factors 
given in the return difficult and even dangerous. 
This figure is now based on the hours of 
generation, including banking, and is not given 
where these hours, excluding banking, were less 
than the equivalent of one-shift operation (say 
2,400 hours). The figures for average consumption 
of fuel and thermal efficiency have also been 
omitted in such cases, The return, as usual, 
contains much valuable information, but disregards 
any consideration of cost. As “dollar efficiency ” 
is now more and more becoming to be recognised 
as a criterion, this is in many ways a pity, though 
it must be pointed out that the information will be 
available later in another volume. 

The return for 1937 covers 424 stations, a decrease 
of 18 as compared with 1936. The difference is 
due to the shutting down of 22 stations, to the 
starting of three stations which did not run during 
the previous year, and to the inclusion of an 
existing station for the first time. This figure com- 
pares with the decrease of 16 stations noted in the 
preceding twelve months. The total amount of 
electricity generated in the 424 stations was 
24,314,854,292 kWh, compared with 21,649,693,157 
in 1936, an increase of 12-31 per cent. This is a 
very slightly lower increase than in the previous 
year. Of this total the proportion used on the 
works was about 5-4 per cent., making the. total 


* Generation of Electricity in Great Britain 
Fuel Consumption and Unite Generated. 
Mationery Price le. 6d. net.) 
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sent out 23,019,934,616 kWh. The consumption 
of coal and coke was 14,977,191 tons, an increase 
of 8+6 per cent., and of fuel oil 23,949 tons, compared 
with 24,033 tons in 1936. Of the total output, 
22,010,869,778. kWh, or 95-62 per cent., was 
generated in steam stations, which is practically the 
same proportion as the year before. The percentage 
generated in oil engine stations fell from 0-29 per 
cent. to 0-26 per cent., and that in waste heat 
stations from 0-85 per cent. to 0-84 per cent. On 
the other hand, the percentage generated in water 
power stations rose from 3-24 per cent. to 3-27 per 
cent. These figures indicate how much the electrical 
industry of this country depends on coal. In the 
United States it may be noted that not more than 
64 per cent. of the electricity is generated in fuel- 
burning stations. It is satisfactory to note that 
the increase in output was general over the whole 
country. The largest increase was in South Scot- 
land, where it was 27-34 per cent., and is probably 
due to the greater use that wes being made of the 
stations of the Galloway Water Power Company. 
In South-West England and South Wales it was 
17-66 per cent., and the North of Scotland 16-79 
per cent. The largest output was in South-East 
England, the figure reaching 8,302,558,298 kWh, an 
increase of 10-92 per cent. over the previous year. 
This was followed by 3,825,736,651 kWh in 
North-West England and North Wales and by 
3,496,368,511 kWh in Central England, these figures 
representing increases of 11-58 per cent. and 
12-93 per cent. respectively. 

As regards individual stations, the Battersea 
station of the London Power Company again 
headed the list with a fuel consumption of 0-94 lb. 
per kilowatt hour sent out, which compares with 
0-92 lb. in 1936. No other station succeeded in 
reducing its consumption below 1 lb. per kilowatt 
hour, though the figure for the new station of the 
Fulham Borough Council was 1-04 Ib., and 26 other 
stations reached a figure below 1-5 lb. This com- 
pares with 22 stations last year and is therefore 
an indication of the progress that is being made in 
the efficiency of generation. A number of other 
stations were also only slightly below this arbitrary 
line of demarcation, while the average for all the 
steam stations scheduled in the return was only 
1-51 Ib., compared with 1-57 Ib. in 1936. In 
thermal efficiency the Battersea station also led 
with a figure of 27-7 per cent., compared with 
27-68 per cent. in the previous year. The second 
place was occupied by the Dunston B station of the 
North Eastern Electric Supply Company, Limited. 
with a figure of 27-38 per cent., compared with 
26-87 per cent. in 1936. Twenty-four other 
stations had an efficiency exceeding 20 per cent. 
This compares with nineteen stations during 1936, 
and.again demands the comment that good progress 
is being made. The station with the largest output 
was Battersea with 1,148,919,400 kWh and a 
maximum load of 233,050 kW, though 1,817,387,000) 
kWh were sent out from the two stations of the 
County of London Electric Supply Company at 
Barking. The running hours of the oil engine 
stations have been so much reduced that it is not 
worth while to give figures for thermal efficienc) 
as we have done in previous years. 








NOTES. 
THE CYCLOTRON AND ITS APPLICATIONS. 


LectuRING on the above subject at the Royal 
Institution, on Friday, May 27, Professor J. Chad- 
wick, D.Sc., F.R.S., explained that to pursue 
investigations in nuclear physics it is now essential 
to have some means of producing streams of particles, 
such as protons, deuterons, or alpha particles, of 
very high energies. Much work, he said, could be 
carried out by means of discharge tubes actuated 
by voltages of less than a million, but it was becom- 
ing increasingly important to have voltages of 
five millions to ten millions, or even more, avail- 
able. At present it was not feasible to employ such 
high voltages, but the same result, with respect to 
the acceleration of the particles, could be obtained 
by indirect methods, one of the most successful of 
which was the cyclotron, due to Professor E. 0. 
Lawrence, of Berkeley, California. In this apparatus, 
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to which reference was made on page 485 of our 
143rd volume (1937), the energy of the particle is 
increased in a series of steps by applying a compara- 
tively small voltage of the order of 50,000, many 
times in succession. Particles with speeds equiva- 
lent to eight million volts have already been obtained 
in this way. Its physical applications are to the 
study of atomic nuclei, their transmutations by 
bombardment with different particles, the produc- 
tion of new types of atomic nuclei, the investigation 
of the properties of neutrons, and of the interaction 
of fast particles with matter. Certain applications, 
however, arose indirectly from nuclear transmuta- 
tions, and among the most important of these was 
the application to biological research. Professor 
Chadwick mentioned that the radioactive modifica- 
tions of certain elements produced in some nuclear 
transmutations could be used as indicators for 
following the course of the stable elements in bodily 
metabolism. As an example, he said the use of 
radio-phosphorus enabled the circulation and 
distribution of phosphorus to be traced throughout 
the bodily processes. The power and delicacy of 
this new method opened up a wide field of inquiry, 
and made it possible to attack problems which had 
been inaccessible to direct experiment. Experi- 
ments were also in progress to examine the biological 
applications of neutrons, which, in some respects, 
seemed to be more effective than X-rays and gamma 
rays. 
INTERNATIONAL SCIENTIFIC HYDROLOGY. 


The International Union of Geodesy and Geo- 
physics includes among its activities the study of 
hydrology, and one of the constituent bodies of the 
Union is the International Association of Scientific 
Hydrology. At the last meeting of this Association, 
in Edinburgh, a list of important hydrological ques- 
tions was agreed upon for discussion at the next 
meeting of the Association, which is to be held at 
Washington in 1939. Briefly, the questions to be 
dealt with include a report on the present state of 
work on evaporation; the forecasting of floods ; 
the conditions of transport of solid load in streams 
having a bed of loose sediment; a study cf the 
temperature ruling in lakes and of the formation 
and dissipation of ice on lakes; the circulation of 
water and water vapour, also the condensation of 
the latter, between the surface of the ground and 
the zone of saturation ; the definition of the various 
kinds of subterranean waters ; the permeability of 
snow and its retentive capacity ; and the variations 
in the size of glaciers. The preparation of the 
British contributions to this discussion is being 
undertaken by the British National Committee of 
(ieodesy and Geophysics, and the Sub-Committee on 
Hydrology of this Committee has arranged for the 
preparation of reports by some of its members. 
The Chairman of the Sub-Committee is Lieut.- 
Colonel E. Gold, D.S.O., F.R.S., Meteorological 
Office, Air Ministry, Adastral House, Kingsway, 
London, W.C.2, and the members who are engaged 
in the preparation of reports include Mr. W. Allard, 
of the Ministry of Health; Mr. E. G. Bilham, of 
the Meteorological Office, South Kensington ; Mr. 
F. H. Edmunds, of the Geological Survey and 
Museum; Dr. B. A. Keen, of Rothamsted Experi- 
mental Station ; Captain W. M. McClean, of River- 
Flow Records, Westminster ; Mr. W. J. M. Menzies, 
F.R.S.E., of the Fishery Board of Scotland ; Mr. G. 
Seligman, of the International Commission of Snow ; 
and Dr. C. M. White, of the City and Guilds Engin- 
eering College. Persons who would like to bring to 
the notice of the Sub-Committee any relevant 
British investigation, including investigations relat- 
ing to Colonies not likely to be directly represented 
in the International Union, are invited to communi- 
cate with members of the Sub-Committee. 


Proposep INSTITUTION OF AGRICULTURAL 
ENGINEERS. 


Although agricultural engineering is one of the 
oldest branches of the industry, it has received 
scant attention in the proceedings of the various 
technical institutions, and has never been repre- 
sented by an Institution of its own. There is no 
doubt that this has placed agricultural engineers 
at some disadvantage both in making their services 
to the country known, and in enabling them to 
obtain information on current technical develop- 
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ments in their profession ; and in February last, a 
committee of those interested was formed for the 
purpose of discussing the best means of overcoming 
these objections. As a result of their delibera- 
tions, this committee proposed the formation of an 
institution, to be called the “ Institution of British 
Agricultural Engineers,” and prepared a detailed 
scheme on which discussion was invited at a further 
meeting held at the Institution of Mechanical 
Engineers on May 24. Although the point was 
raised at this meeting that the objects of the pro- 
posed Institution might be better served by the 
formation of an agricultural group in one of the 
senior Institutions, the general view appeared to 
be strongly in favour of a separate Institution 
those advocating the latter course pointing out 
that other- specialised branches of engineering, 
such as automobile engineering and structural 
engineering, had found it advantageous to form 
separate bodies. The scheme submitted by the 
Committee at the meeting had been worked out 
in detail, and follows closely on the lines adopted 
by existing Institutions. The discussion was largely 
concerned with the qualifications for the various 
classes of membership, and more than one speaker 
expressed the view that, as the number of engineers 
qualified to fulfil the conditions proposed for full 
membership in this country was at present very 
small, too rigorous adherence to the proposals was 
undesirable. This suggestion was, however, coun- 
tered by another speaker, who pointed to the high 
standing of agricultural engineers in certain Con- 
tinental countries, which at present placed our 
own engineers at a disadvantage when important 
positions fell vacant in the Overseas Dominions. 
Another argument put forward in favour of main- 
taining a high standard of membership was that 
the depression in the agricultural industry in the 
past few years, which has resulted in the closing 
down of a number of old-established works, was 
due in some measure to our lack of fully-qualified 
men, but as pointed out by another speaker, it is 
not at all clear how the existence of the Institution 
could affect this issue one way or the other. Another 
point raised at the meeting was the proposed title 
for the Institution, which did not appear to be 
altogether happily chosen, but a member of the 
Committee explained that the simpler title of 
“ Institute of Agricultural Engineers ” was already 
registered for another purpose. The proceedings at 
the meeting closed with the appointment of a 
committee to adjudicate on applications for 
membership in the various grades. 


THE BritisH AssociaTION MEETING AT CAMBRIDGE. 


In our issue of April 22, on page 451, ante, we 
give some particulars of the British Association 
meeting which is to be held this year in Cambridge, 
from Wednesday, August 17, until the following 
Wednesday. Although full details of the pro- 
gramme of Section G (Engineering) were not avail- 
able at the time, we stated that the sectional 
president, Professor R. V. Southwell, F.R.S., would 
deliver his address on “The Changing Outlook of 
Engineering Science ” on the morning of Thursday, 
August 18, and we are now able to give further 
particulars of the programme from information 
received from the Recorder, Wing-Commander T. R. 
Cave-Browne-Cave, of University College, Southamp- 
ton. On Friday, August 19, Mr. R. W. Allen, 
C.B.E., will read a paper entitled ‘‘ Some Experience 
of the Use of Scale Models in General Engineering,” 
and it is understood that Mr. E. F. Relf, F.R.S., 
of the National Physical Laboratory, a representa- 
tive from the seaplane tank at the Royal Aircraft 
Establishment, Farnborough, and Dr. C. M. White, 
of the Imperial College, will take part in the dis- 
cussion on this paper. On Monday, August 22, 
Major F. C. Cook, chief engineer of the Ministry 
of Transport, will read a paper on ‘‘ Road Develop- 
ment,” and on the following morning a group of 
papers on vibration will be presented. These are : 
‘* Resonance in Relation to Mechanical Vibrations,” 
by Professor C. E. Inglis ; “‘ Vibration in Ships,”’ by 
Dr. F. H. Todd, and “Vibration in Aircraft,” by 
Major B. C. Carter. On the same morning a group 
of papers on “‘ Magnetic Measurements, with Special 
Reference to Incremental Conditions,” will be 
presented, the authors being Mr. C. E. Webb, 
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Professor W. Cramp, Dr. L. G. A. Sims, Messrs. 
J. Greig and J. E. Parton and Mr. Glazier; possibly 
there will be a sixth paper on this subject by 
Mr. Oliver. At the concluding session, which will 
be held on Wednesday morning, August 24, a 
lecture and demonstration of special engineering 
instruments will be given by Mr. C. C. Mason, of 
Messrs. The Cambridge Instrument Company, 
Limited. The Recorder points out that the list 
of papers for Section G is rather shorter than usual, 
owing to the fact that arrangements have been 
made for a number of very short papers by junior 
men to be given in addition to those already 
mentioned. Authors who desire to submit such 
papers should send summaries of about 200 words 
so that they reach the Recorder, at the address 
given above, not later than June 25. About six of 
the papers, to be selected by the Organising 
Committee, will be prepared in final form and 
delivered at the meetings of the Section. General 
particulars of the meeting can be obtained from 
the Secretary of the British Association, Burlington 
House, London, W.1. 


Surracgs WATER STArTIsTICs. 


The Surface Water Year Book of Great Britain, 
which has recently been published by H.M. Sta- 
tionery Office at the price of 5s. net, contains the 
results of some of the surface-water measurements 
made during 1935-36 under the auspices of the 
Inland Water Survey Committee. Information in 
tabular form is given about the surface-water 
resources of a number of river basins and their 
rainfall ; much of this has been made available by 
public authorities, private undertakings, and indi- 
viduals. For the sake of standardisation it has 
been necessary to investigate the methods of 
measurement employed, to verify records and the 
estimates prepared from them, and generally to 
arrange the data. With so much preliminary work 
to be done it has only been possible to publish a 
portion of the material available. The remainder 
will, however, be dealt with in subsequent issues, 
together with the results from new gauging stations. 
Each of 14 river basins from John 0’ Groats clock- 
wise round the coast is dealt with in turn, a brief 
description of the station, the drainage area, and 
the records obtained being followed by figures for 
daily discharges and an analysis of these on a 
monthly basis. The monthly rainfall total for 
certain representative stations, the monthly evalua- 
tion of the general rainfall over the area, and the 
monthly evaluation of the average general rainfall 
for the standard period 1881-1915 are also given. 
Finally, the average annual rainfall for each repre- 
sentative station is stated. Wherever possible the 
monthly evaluations have been obtained by a 
cartographical method. The measurements were 
made at 28 gauging stations in all. Both small and 
large areas are dealt with in this way, some of 
which are mainly rural and others highly urbanised, 
the period covered ranging from fourteen years for 
the Severn at Bewdley to four years for the Thames 
at Teddington, the drought years 1934 and 1935 
being included in each case. The Year Book should 
go far to meet the growing demand for information 
about the water resources of the country and 
should prove useful to all concerned in the various 
uses to which water can be put. 





THE SUMMER MEETING OF THE 
INSTITUTION OF MECHANICAL 
ENGINEERS AT CARDIFF. 


As recorded on page 629 of our issue of last week, 
the summer meeting of the Institution of Mechanical 
Engineers was held this year at Cardiff, and com- 
menced on Monday, May 30, with a reception in 
the afternoon of that day and a dinner and dance 
in the evening. The members assembled on 
Tuesday morning, May 31, in the lecture theatre of 
the South Wales Institute of Engineers, by kind 
permission of its council, for the technical meeting 
of the session, the president of the Institution, 
Mr. David E. Roberts, being in the Chair. After 
the formal business had been disposed of, a paper 
entitled “The Design and Operation of a Modern 

ing Mill” was presented by Mr. W. F. 
Ca t, technical assistant to the managing 
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director, of Mesars. Guest Keen Baldwin’s Iron and 
Steel Company, Limited. This paper we are 
reprinting in abridged form, the first part being 
given on page 635 ante, As Mr. Cartwright some- 
what amplified the illustrations in the original by a 
number of views, the allotted time for the meeting had 
elapsed when he had concluded, and the President 
did not, therefore, open the meeting for discussion, 
but intimated that members desirous of contribu- 
ting should do so in writing for record in the 
Proceedings. Votes of thanks to numerous firms, 
organisations and individuals who were extending 
exceedingly generous hospitality to the members 
were then heartily accorded, and the meeting 
terminated. While it was being held the ladies 
of the party were taken round the centrally-grouped 
and imposing Civic Centre and were then conducted 
through a part of the National Museum of Wales 
by the director, Sir Cyril Fox, Ph.D., and the 
keeper of the Department of Folk Culture and 
Industries, Mr, I. C. Peate, M.A. 

The ladies and a party of the members were 
then entertained to luncheon in the City Hall by 
Messrs. Guest Keen Baldwins Iron and Steel 
Company, Limited, and afterwards separated, the 
ladies to visit Llandaff Cathedral under the guidance 
of the Dean, the Very Rev. D. J. Jones, M.A., and 
the gardens of St. Fagan’s Castle, by kind invitation 
of the Right Hon. the Earl of Plymouth, P.C. 
The members proceeded to the East Moors works of 
Messrs. Guest Keen Baldwins, which were exten- 
sively reconstructed in 1934 and have a pig-iron 
capacity of 500,000 tons per year and a steel capacity 
of 350,000 tons per year. The new blooming mills, 
which formed the main subject of Mr. Cartwright’s 
paper, proved of exceptional interest. Another 
party of members proceeded, after the morning 
meeting, to Newport, and after being entertained 
at luncheon by Messrs. Whitehead Lron and Steel 
Company, Limited, inspected the firm's Courtybella 
Works, Newport, where the continuous hoop and 
tube-strip mill which, in 1922, was the first of its 
kind to be constructed, attracted much attention, 
the strip leaving the mill at speeds of up to 3,000 ft. 
per minute. The cold-rolling mills and other plant 
were also inspected. All three parties then 
assembled for tea at the University College of South 
Wales and Monmouthshire, Cathays Park, on the 
invitation of the president of the college, the 
Right Hon. Lord Glanely, D.L. The party was 
received by Principal J. F. Rees, M.A., being 
thereafter conducted round the college. In the 
evening a civic reception, followed by a dance, 
was held in the City Hall by the Lord Mayor and 
the Lady Mayoress of Cardiff, Alderman and 
Mrs. O. Cuthbert Purnell. 

For Wednesday, June 1, a number of alternative 
visits were arranged. One party inspected the 
Bute Docks, Cardiff, owned by the Great Western 


Railway Company, under the guidance of the 
chief docks manager, Mr. W. J. Thomas, and 
was entertained to luncheon by the company, 


under the chairmanship of Sir Henry M. Jackson, 
Bart., C.B.E., chairman of the Docks and Steam- 
hoat Committee of the Board of Directors. Another 
party visited the new silor, flour mills, factories, 
and warehouses alongside the Roath deep-water 
dock and owned by Messrs. Spillers, Limited, Cardiff. 
A third party was shown over the wire-rope works 
of Messrs. D. Morgan Rees and Sons, Limited, 
Whitchurch, Cardiff, where the various processes 
of drawing wire from steel rods and manufacturing 
it into wire ropes for winding, haulage, general 
engineering, marine use, &¢c., were witnessed. The 
fourth party was taken further afield, namely, to 
the Treforest Trading Estate of Messrs. The 
South Wales and Monmouthshire Trading Estates, 
Limited. 

This estate, established by the Commissioners for 
Special Areas, covers about 300 acres, and some 
30 factories are already erected. It has a number 
of special engineering features, For instance, steam 
is supplied in bulk to the factories at a present 
rate of 100,000 Ib. per hour and at a pressure of 
350 Ib. per square inch and a temperature of 750 
deg. F., the source being the boiler-house of the 
South Wales Electric Power Company's Upper 
Boat station. The filtration plant for clarifying 
the water, obtained from the River Taff, both for 
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potable and industrial purposes, is also unusual in 
British waterworks practice. The party was con- 
ducted by Mr. D. A. Duncan, general manager of 
the Treforest Trading Estate, and certain of the 
factories were visited, including Messrs. The British 
Coated Board and Paper Mills, Limited, Messrs. The 
Treforest Chrome Leather Works, Limited, and 
Messrs. Treforest Mouldings, Limited, under guidance 
of the heads of those concerns. The party was 
entertained at luncheon by the Trading Estates 
company, the chairman, Colonel G. T. Bruce, 
presiding. The ladies of the several parties were 
catered for by a visit to Caerphilly Castle and Castell 
Coch. 

In the afternoon a garden party, arranged to 
take place in the grounds of Cardiff Castle, was 
interfered with by heavy rain, but members attending 
were instead conducted through the castle. The 
Earl and Countess of Dumfries acted as host and 
hostess for the Marquis and Marchioness of Bute, at 
whose invitation the garden party was planned. 
A whole-day visit was also arranged on Wednesday 
to the new steel works of Messrs. Richard Thomas 
and Company, Limited, Ebbw Vale. These works 
are on a site occupied by iron and steel works since 
1786, and purchased by the present company in 
1935. The work of reconstruction, which is on 
& most extensive scale, is now nearly completed, 
but the visiting members had the advantage of 
studying the new mills in process of erection. The 
equipment includes coke-oven plant, two blast- 
furnaces, each with a capacity of 3,500 tons of 
pig-iron per week, a pig-casting machine, three 
open-hearth furnaces, four Bessemer converters and 
two mixers, the steel works having a capacity of 
9,000 tons of ingots per week. The mills consist of 
a slabbing mill, a hot-strip mill, a continuous cold- 
sheet mill, with full annealing equipment, continuous 
pickling plant, and a continuous cold tin mill. A 
new high-pressure boiler plant and power-house has 
also been installed. 

The Institution dinner was held in the evening 
in the City Hall, the President occupying the Chair. 
A very interesting résumé of the relation of past 
presidents with the industries of South Wales was 
given by Mr. D. Morgan Rees, J.P., in proposing 
the toast of “The Institution of Mechanical 
Engineers,”’ Mr. Rees recalling that Dr. Siemens, 
1872-3, first made steel on a commercial scale in 
his regenerative open-hearth furnaces at Landore ; 
that Mr. E. Windsor Richards, 1896-97, was manager 
of the Ebbw Vale Steelworks; Mr. E. P. Martin, 
1905-6, was responsible for the establishment of 
the original Dowlais works, and Mr. T. Hurry Riches, 
1907-8, was chief mechanical engineer of the old 
Taff Vale Railway. The present president was 
known wherever steel plants were in operation. 
Mr. Roberts, in responding, referred to the way in 
which the Institution was concerned in an increasing 
number of activities, instancing the co-operation 
between it and the Army in the subject of mechani- 
sation. The standard of qualification for the 
Institution was steadily becoming higher, and the 
value of this discrimination was demonstrated by 
the growing number seeking admission. The only 
other toast, apart from the loyal ones, was that of 
“ The City of Cardiff,” proposed by Mr. H. L. Guy, 
F.R.8., vice-president. In the course of his speech 
Mr. Guy recalled his early days at the Technical 
School, Cardiff, and complimented the city on the 
magnificent series of public buildings in Cathays 
Park. The Right Worshipful the Lord Mayor of 
Cardiff, Alderman O. Cuthbert Purnell, J.P., in 
responding, dealt with this latter point. The con- 
tinuity of the architectural design of the buildings 
referred to, he said, was owing, no doubt, to the 
wise foresight of the Marquis of Bute in laying down 
certain conditions when the park was handed over, 
which conditions the City Council had been able 
to maintain whenever a new building was put up. 
The function was followed by a dance. 

The programme for Thursday, June 2, embraced 
visits to Swansea and the surrounding district, a 
number of alternatives being provided. One party 
inspected the Eaglesbush Tinplate Works, Neath, 
taken over and reconstructed by Messrs. The Metal 
Box Company, Limited, in 1935. This tinplate 
mill supplies material to a new component factory 
belonging to the firm, the latter being also visited. 
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This party was entertained to luncheon on behalf of 


the Neath Corporation by His Worship the Mayor 
of Neath, Councillor C. R. Hedge, J.P. A second 
party visited the Llandarcy refinery of Messrs. 
National Oil Refineries, Limited, a subsidiary of 
the Anglo-Iranian Oil Company ;_ while a third 
went to the Albion Steelworks at Briton Ferry 
operated by Messrs. The Briton Ferry Steel Com- 
pany, Limited, an establishment comprising 45 
tinplate mills, seven black-plate mills, a stamping 
works, a foundry, and an engineering works. 
Another party visited the Clydach works of Messrs. 
Mond Nickel Company, Limited, where partially 
treated ore from Northern Ontario is converted into 
metallic nickel, nickel sulphate, and _nickel- 
ammonium sulphate. An account of this interesting 
works will be found in ENGINEERING, vol. cxxx. 
page 349 et seq (1930). These last three parties were 
entertained to luncheon, on the generous scale 
obtaining throughout the whole meeting, by the 
several companies. Another party paid a visit to 
the Tir John power station of the Swansea Cor- 
poration Electricity Undertaking, described in 
ENGINEERING, vol. cx], page 237 et seg (1935), and 
was entertained to luncheon there. For the ladies an 
excursion through nearby valleys to Ystradfellte 
was arranged. All the parties united in the new 
and imposing Guildhall of the Swansea Civic Centre. 
in which building it will be remembered that the 
Brangwyn panels designed for the House of Lords 
are permanently installed. Tea was partaken of 
in the dining hall of the Guildhall, by kind invita- 
tion of His Worship the Mayor of Swansea, Coun- 
cillor W. D. Rees, J.P., after which a motor-coach 
trip round the Gower Peninsula was made. The 
trip terminated in an enjoyable informal supper 
dance in the Langland Bay Hotel, the hosts being 
the South Wales Siemens Steel Association, on 
whose behalf the members were received by the 
chairman, Mr. C. F. Gilbertson, J.P., and 
Mrs. Gilbertson. 

Friday, June 3, was, in accordance with estab- 
lished custom, set apart for whole-day sightseeing 
excursions, of which two were provided, one being 
a tour in the Wye Valley district. This included a 
call at a place of particular interest to engineers, 
viz., Raglan Castle, at which place the Marquis of 
Worcester installed one of his own historic “* water- 
raising machines ” in the second half of the Seven- 
teenth Century. The alternative excursion was by 
sea to Lynmouth and thence by coach to Minehead, 
whence the return journey was made. It is, 
perhaps, scarcely necessary to add, in view of past 
experience, that the whole organisation of the 
meeting was admirable, and both the staff of the 
Institution and the Cardiff Reception Committee. 
of which Major N. W. Coe, R.E.R.O., was honorary 
secretary, are to be complimented on the wide field 
covered by the programme. In addition to the 
organised visits referred to above, arrangements 
had been made for individual visits to a large 
number of works, factories, power stations, &c. 
It may be further said that the very evident 
popularity of and respect in which Mr. Roberts is 
held, undoubtedly contributed very substantially to 
the very hearty welcome that the Institution re- 
ceived from South Wales and Monmouthshire. 








LITERATURE. 


The Fine Structure of Matter. Part I. X-Rays and the 
Structure of Matter. By Dr. C. H. Douetas CLARK. 
5 al Chapman and Hall, Limited. [Price 15s. 
net. 

Tuts volume is the first part of the second volume 

of A Comprehensive Treatise of Atomic and Molecular 

Structure, and is devoted to a discussion of crystal 

and related structures as determined by X-rays. It is 

designed to cover the period up till that surveyed 

by Science Abstracts (Physics), of January, 1935. 

The period has been well reviewed ; the descriptions 

are shortened by the introduction of symbols, and 

extensive use is made of well prepared diagrams 

illustrating crystalline structures. There is a 

feeling in some quarters that the interpretation 

of X-ray results should be received with caution, 
and there has been some doubt whether conclusions 
drawn as to chemical structure are always justified. 

However, the contributions made by the X-ray 
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method to structural inorganic chemistry are far 
too important to be discredited on account of 
difficulties experienced. The X-ray method has 
proved its usefulness in the discovery of new ele- 
ments, and in the rapid detection of minute quan- 
tities of impurities in substances which would be 
difficult to examine chemically. 

Commencing with a study of the conception of the 
space lattice, Dr. Clark proceeds to deal with 
X-rays and crystal structure. The elucidation 
of crystal structure has involved a large amount 
of laborious calculation and a wealth of technical 
detail and phraseology. The structural kinds 
studied include inorganic and organic types, colloidal 
and amorphous substances, the crystal structure 
of alloys, intermetallic compounds and solid solu- 
tions. In dealing with compounds containing 
eight or more atoms in the molecule, Dr. Clark 
indicates how X-ray investigations have confirmed 
that in palladous and platinous tetramines, the 
four NH, groups are in square array, the configura- 
tion being such that the four valencies are not equiva- 
lent but are alike in pairs, and in general, results 
have served to confirm and to extend older chemical 
considerations. The general confirmation of Werner’s 
co-ordination theory is noteworthy. X-ray work 
has led to the recognition of a group of substances 
built up of crystallites arranged according to a 
definite plan, such that some chief crystallographic 
direction corresponds to an important direction 
in the structure ; such substances may be generally 
included under the title of “fibre structures,” 
cellulose being an outstanding example. The 
X-ray results on alloy systems and solid solutions 
are full of complex details, and the mechanical 
treatment of metals may modify the X-rays reflected 
by them in widely different ways. The final chapter 
of this volume on the relation between crystalline 
structure and chemical constitution, discusses the 
leading characteristics of crystalline types and the 
factors affecting crystalline structure and concludes 
that while chemical considerations have played a 
not unimportant part in the actual determination 
of structures, it is, in conjunction with X-ray 
results, that they have thrown much new light on 
the behaviour of matter in the solid state. The 
author has made an able contribution to a rapidly 
developing subject. The two other parts of this 
volume will deal with molecular polarisation, the 
quantum theory and line spectra. 

The Krupps. 150 Years’ Krupp History, 1787-1937. By 
WILHELM BERDROW. Berlin: Verlag fiir Sozial- 
politik, Wirtschaft und Statistik. Paul Schmidt. 

Krupps, or the Lords of Essen. By BERNHARD MENNE. 
London: William Hodge and Company, Limited. 
[Price 12s. 6d. net.) 

TuosE who are interested in the sifting of evidence 

will find a comparative study of these two books 

a stimulating, and even entertaining, occupation. 

The two works deal with the same subject; they 

cover the same period, except that Mr. Menne goes 

further back ; they largely record the same events. 

In the presentation of the subject and the explana- 

tion of the events, however, this unity disappears. 

In Mr. Berdrow’s book, which is stated to be ‘‘ based 

on documents from the family and works archives,” 

everything concerning the Krupp firm is presented 
from a kindly point of view—all its activities and 
all its intentions have been based on a keen patriot- 
ism and a care for the workpeople whose livelihood 
it has controlled. Mr. Menne, on the contrary, 
interprets every act of the firm in an unfavourable 
sense. According to him, throughout its history 
it has been guilty of “ deliberate lies,” “ backstairs 
intrigues,” “‘ an unprecedented degree of profiteer- 
ing,” and so on. Indeed, in no sentence of his book 

does it appear in a favourable light. All is of a 

shade of black so deep that it is not even accen- 

tuated when viewed alongside the brightness of 

Mr. Berdrow’s story. The first reaction to a reading 

of the two accounts is that they cannot both be 

right. The second will probably be that neither is so. 

The books do not greatly differ in length, but the 
proportions of space devoted by the two authors 
to sections of their subject show striking variations. 
To Alfred Krupp, the great figure of the past, Mr. 
Menne gives 108 pages; Mr. Berdrow, 260. The 
corresponding figures for Friedrich Krupp are 65 
and 15, and while Mr. Menne’s account of the war 
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period occupies 33 pages, Mr. Berdrow disposes of 
it in less than two. These differences are under- 
standable. Mr. Berdrow’s book is, to a considerable 
extent, a domestic chronicle, obviously compiled 
with the assistance of the firm. In any work of this 
class, periods of difficulty are not likely to be accen- 
tuated, and one must expect and allow for a little 
hero worship. The book is not entirely uncritical, 
however, especially in relation to Alfred Krupp, who 
occupies the greater part of it. He is described at 
various times as not a first-class business man in 
the usual sense of the term, as irritable, and with 
a disposition to be put out of humour, as “an 
unpleasant fighter,” and as having “all his life a 
domineering nature.” Epithets of this kind suggest 
an attempt to give a fair portrait of one of the 
great personalities in the history of the firm. These 
are incidental, however, and the picture as a whole 
is naturally highly favourable. At times a bene- 
volent approval of all that was done is carried to 
extremes as, for instance, when it is stated in 
reference to the Franco-German war that Alfred 
Krupp had the ‘intention to spare human life by 
bringing into action the most effective war 
machinery.” 

To set against Mr. Berdrow’s account, which is 
certainly tinged with partiality, we have that of Mr. 
Menne, in which no single action of the firm, or 
rather of the family, in 350 years, is represented in 
a favourable way. Even Arndt Krupe, who begins 
Mr. Menne’s history in 1587, was, according to 
him, characterised by “ hardness and niggardliness.”’ 
In his foreword, Mr. Menne states that he “‘ has no 
ability whatever as a writer of fiction,” and “has 
in no single instance allowed any play to his 
imagination.” This claim may be tested by a very 
minor matter. At the Paris Exhibition of 1855, 
Alfred Krupp exhibited what Mr. Berdrow calls 
**a steel block of enormous weight.” Mr. Menne 
states that it weighed “100 cwv.” When the 
block was being hauled to the exhibition, the vehicle 
on which it was being carried broke down. Both 
authors record this, Mr. Menne’s method of doing 
so being to say that “ ingenious forwarding agents 
provided him with successful publicity in the shape 
of breakages of special heavy trucks.” The implica- 
tion here is that the breakdown was arranged 
purposely, but no evidence is offered to substantiate 
the charge, and on the face of it it is extremely 
unlikely. This is a trivial matter, but it illustrates 
the attitude taken up throughout Mr. Menne’s book, 
and tends to weaken the reader’s readiness to 
accept his thousands of other assertions. If he is 
capable of making such an implication, apparently 
merely as a result of his attitude to his whole 
subject, why should the reader not conclude that 
the same bias has been at work when he states that 
when Friedrich Krupp was a candidate for what he 
calls ‘‘ Parliament,” “illicit pressure in a most 
flagrant manner” was brought to bear on the 
workpeople. 

This manner of interpreting every action of the 
firm could be illustrated by almost endless in- 
stances. One more must suffice. He states that 
Krupps only established a formal sick fund and 
pension fund in 1855 “eighteen months after the 
laws providing for such establishment had come 
into force.” Mr. Menne gives no information about 
these laws, and it would appear a natural 
assumption that any legislation would allow a 
reasonable period for a system of this kind to be 
brought into operation. The firm may have 
delayed beyond the legal time. It is impossible 
to learn from Mr. Menne’s book whether they did or 
not. His “ only,” standing by itself, would suggest 
that they did, but it is likely to be taken by the 
reader merely as another example of his idea of not 
allowing “ any play to his imagination.”” Mr. Menne 
may have hada case. If he had, he has destroyed it 
by over-playing his hand. 





Foundry Organisation and Management. By James J. 
GittesPiz. London: Sir Isaac Pitman and Sons, 
Limited. [Price 12s. 6d, net.] 

Tue foundry might be described as having been the 

Cinderella of the engineering industry, judged by 

the lack of interest diaplayed toward it by other 

branches of the industry. For long, the ignorance of 
executives concerning foundry work was very 
noticeable ; the word lamentable would hardly 
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have been mi . In this book, Mr. Gillespie 
says, and very truly, that ‘‘ there is a danger of the 
engineering manager thinking that foundry work 
consists only of melting metal and pouring it into 
a hole in the sand.” A change has, however, taken 
place, and the book under review will assist, if help 
still be needed, in dispelling this too-low opinion 
of foundry work, and will draw attention to some 
of the factors to be considered, if the best results 
from this department are to become possible. 

Mr. Gillespie’s book is divided into 20 chapters, 
in which organisation, selection and training of 
labour, lay-out, planning, time and motion study, 
equipment, purchasing, costing, and estimating are 
considered. After describing various types of organ- 
isation, there comes a chapter on the selection and 
training of labour, in which tests are recommended 
to indicate steadiness of hands, and ability to judge 
space for filling boxes having a variety of irregular 
forms—tests bearing upon the prospective moul- 
der’s efficiency as such. Lay-out is then considered, 
an outline of this for a mechanical foundry being 
given. The need for suitable lighting, ventilation, 
and heating is stressed, as also is the value of planned 
research as compared with guesswork methods. 
This is specially mentioned in connection with the 
running of cupolas and of pouring temperatures, 
examples being given of economies claimed to have 
been obtained as a direct consequence of such 
research. There are further chapters on planning 
and routing, one of the objects underlying the 
recommendation of planning being to avoid variations 
in practice by specifying definitely what is to be 
done. Time and motion study are also recommended 
and specimen study sheets are given. An illustration 
of the value of time study in the foundry is cited 
where by replacing a rammer, found to be too small, 
by one considered to be more suitable the time 
taken was reduced by 27 per cent. Continuous 
handling plant is recommended with the object of 
avoiding manual and other forms of transport. 
The economic aspect of the provision and use of 
such plant is discussed, as are also its planning and 
operation. Other chapters deal with purchasing, 
finance and costing. Under costing, the various 
elements of costs are considered, including over- 
head costs and their appropriate inclusion in the 
total figures. The question of correct costing 
methods has been one of the outstanding needs of 
foundry administration. The old practice of a flat 
rate per pound of castings has been long known 
to be faulty, and these chapters on costing are 
likely to prove helpful to any foundry where it is 
desired to ensure that costing shall be done on sound 
lines. Under “ estimating,’’ reference is made to the 
same bad practice of estimating on a flat rate per 
pound, as also on one general overhead percentage 
rate. 

The book may be expected to interest all con- 
cerned in the running of foundries. It brings the 
right type of thinking to bear on the subject, 
thinking of a kind which formerly was confined to 
the manufacturing departments of engineering 
works, and its entrance into this new field cannot 
fail to have a beneficial effect, which will help to 
lift foundry work on to a more efficient plane. 
Money saved in a foundry is just as useful as if 
saved in the most highly organised engineering 
department. The book is illustrated with a number 
of forms, and there is a foreword by Mr. J. G. Pearce, 
director and secretary of British Cast Iron Re- 
search Association. 





Low-Temperature Physics. By M. and B. RunEMANN. 
— : Cambridge University Press. [Price 18s. 
net. 

Low temperature physics became established as a 

separate entity in the study of physical science in 

1877, the year when oxygen was first liquefied, and 

this accomplishment marked the commencement of 

a new era in experimental science. By far the most 

important industrial application of low temperature 

physics is the production of pure gases, though it 
may appear strange that physical methods should 
have prevailed in this domain of applied science, 
for from the point of view of phase rule a gaseous 
mixture is inseparable by physical means. The 
immense technical possibilities offered by the lique- 
faction of gases had occurred to no one in the first 
half of the Nineteenth Century; to obtain air in 
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the liquid state was a purely scientific problem and 
engrossed the attention of a number of the best 
scientists of the time. Though the production of 
low temperatures is in itself a domain of low 
temperature physics, it is in the main a preliminary 
step towards carrying out other research, and the 
very intimate connection which always has existed 
between low temperature production and ow 
temperature research has a profound significance, 
to explain which is one of the principal objects of 
this book. The volume under review is devoted to 
a discussion of the chief problems to which physicists 
investigating low temperature phenomena during 
the last sixty years have devoted their attention, 
the text being divided into four principal sections, 
dealing respectively with phase equilibrium, the 
solid state, orbit and spin, and the “ free ” electron. 

Although many unsolved problems remain, low 
temperature research has contributed appreciably 
to our knowledge of the crystal structures of the 
elements. A number of compounds of simple 
composition that are gaseous at room temperature 
have been studied and many crystals have revealed 
new characteristics at low temperatures. Progress 
in this field has been slow, but investigations have 
indicated extremely interesting new aspects of 
matter. The authors discuss the classical researches 
on crystal structure conducted under low tempera- 
ture conditions, and the main methods by means of 
which the rotational motion of molecules in a 
crystal can be established. An indication is given 
of the principal significance of Nernst’s theorem 
and how the theorem may be verified by data 
obtained independently of thermal measurements, 
this being of the utmost importance. A discussion 
is also given of how paramagnetic bodies contain 
atoms, ions or molecules in degenerate states, under 
the influence of a magnetic field the degenerate 
terms being split up into a number of Zeeman 
components of smaller statistical weights. To 
form a picture of the magnetic properties of matter 
it appears advantageous to stress such electronic 
properties as become conspicuous when the electron 
is considered as a constituent part of an atom or 
molecule, and in the final chapter of this volume 
an attempt is made to show what light low tempera- 
ture research has thrown on the passage of hea 
and electricity through solids. The term “ free ” 
electron is employed in order to stress the carrier 
properties of the electrons and to imply that their 
specific nature as constituent parts plays a less 
important role in these processes. The modern 
views on supra-conductivity are well summarised ; 
& subsequent complete theory of this will neces- 
sarily have to account for two phenomena, the 
disappearance of the resistance and the behaviour 
of the magnetic flux. 








THE INSTITUTION OF GAS 
ENGINEERS. 


Tue seventy-fifth annual general meeting of the 
Institution of Gas Engineers was held in London in 
the Great Hall of the Institution of Civil Engineers, 
from May 31 to June 2 inclusive, under the presidency 
of Mr, Harold C. Smith, M.Inst.C.E. At the outset 
of the proceedings, following a weleome by the President, 
the Secretary read a number of greetings from overseas 
gas associations. It was announced that the ballot 
for officers had resulted in the election for the coming 
year of Mr. Robert Robertson, M.Inst.C.E., of Bristol, 
as president, and Sir Fredrick West, C.B.E., M.Inst.C.E., 
as vice-president. The presentation of the four annual 
medals of the Institution followed, and in addition the 
Birmingham medal for 1938 was presented to Sir David 
Milne Watson. The Birmingham Medal is the highest 
award of the Institution and is presented only at rare 
intervals for specially meritorious work in advancing 
the technique of the gaa industry. The Institution 
wold medal was awarded to Mr. C. F. Broadhead, of 
Melbourne, Australia, for his paper ** The Consolida- 
tion of Gas,” read at the seventy-fourth annual meeting 
of the Institution, The H. E. Jones London Medal for 
1937 went to Messrs. H. Hollings, M.Sc., W. K. 
Hutchison, B.A., and Dr. R. H. Griffith for their 
paper, ‘* Removal of Sulphur Compounds from Gas,” 
read at the autumn research meeting of the Institution 
in 1937, The Institution silver medal for 1937 was 
awarded to Mr. J. E. Dixon, for the paper read at the 
North of England Gas Managers’ Association on 
‘Same Fuel Problems on Gasworks’; and finally, 
the Institution bronze medal was presented to Mr. F. O. 
Hawes for a paper entitled “‘ The Effects of Changes 
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in Composition upon the Combustion of Town’s Gas,” 
read at the meeting of the London and Southern District 
Junior Gas Association in February, 1937. 


PRESIDENTIAL ADDRESS. 


The presidential address was then delivered by 
Mr. Harold Smith, and was devoted largely to a review 
of the policy and problems of the gas industry in the 
light of the ideas prevailing and the events that occurred 
in the year 1906, when the President first entered the 
industry. The growth of the Institution was shown by 
the fact that whereas in 1906 its membership was 
812, it was now 1,730. The presidential address of 
1906 directed attention to the formation of commercial 
sections by the District Associations, to the report on 
the education of engineers by the Institution of Civil 
Engineers, and to the establishment of a Department 
of Applied Chemistry at Leeds University, with 
Dr. W. A. Bone at its head, to include specifically the 
manufacture and use of coal gas. Restrictions regarding 
the sulphur content of gas were also abolished at that 
time, these being events that had all had a marked 
influence upon the welfare of the industry. In those 
days “the fear of electrical competition no longer 
seriously disturbed gas engineers.”” Mr. Smith pointed 
to the modern view, namely, that gas and electricity 
each fulfilled important and essential functions, and 
that while the two industries were allowed to carry 
out their natural functions without interference from 
political or other bodies, the gas engineer of 1938, 
in common with his predecessor of 1906, need not be 
seriously disturbed. In view of the differing age of 
the two industries, Mr. Smith felt that no useful 
purpose was gained by comparing their relative annual 
increases on a percentage basis. When these increases 
were put into the same units, ¢.g., therms, it was found 
that the total increases in the sales of gas for 1936 
amounted to 62-6 million therms, while that of elec- 
tricity was the not greatly different figure of 77 million 
therms ; the two industries were therefore expanding 
at much the same absolute rate. 

The illuminating power of gas was troubling engineers 
in 1906, but the ’ ms of illuminating power as the 
measure of gas quality were long past. The thermal 
system of charging, which had now been in operation 
for eighteen years, had been shown to be more equitable 
to consumers, while the methods of testing prescribed 
by the gas referees ensured that they received what 
they paid for, Calorific value, however, was not 
considered the only criterion of good gas to-day, and 
researches were in progress to determine how variations 
in the composition of gas affected the functioning of 
gas-consuming appliances and through what ranges 
composition could be varied while still maintaining 
satisfactory performance. In 1906 there was published, 
perhaps, the first reference in the T'ransactions to the 
use of tar for roads. The same year saw an appeal 
to gas undertakings for funds for * special purposes,” 
which raised the contributions to this fund from 
771. 198. in 1905 to 5661. 17s. in 1906. In 1937 the 
contributions to this fund amounted to nearly 15,0001, 
a sum which was used to meet the expenses incurred 
by the activities of the various technical committees. 
The amount spent annually on research was now 
approximately 6,000/. 

The facilities available for training all ranks employed 
in the industry were continually being extended and 
improved. Many undertakings had instituted appren- 
ticeship schemes and afforded encouragement, both 
financial and otherwise, to those employees who were 
sufficiently keen and had the necessary enthusiasm to 
face giving up a large proportion of their leisure time 
to study during their early years of employment. The 
advance in design and construction of gas appliances 
and the trend of modern domestic decoration had 
rendered necessary a corresponding improvement in 
workmanship and methods of fixing. The sum of 
6,0001. spent on co-operative research did not represent 
the total expenditure on research in the industry, since 
individual gas undertakings and the makers of gas- 
works plant and appliances each spent many times 
this amount on their own research work. The industry 
had still much to learn with regard to the processing of 
coal, the working up of by-products, and the utilisation 
of gas, and that more fundamental or long-distance 
research, properly directed and carried out on a 
sufficiently large scale, would ultimately pay a handsome 
dividend. 

On the question of coal supplies, the President 
deplored the tendency on the part of colliery interests 
to perpetuate the burning of raw coal, and he referred 
to the technical disabilities thrown upon the gas industry 
by the sale of improperly cleaned coal, the essential 
raw material upon which the industry depends. No 
obligation was imposed upon the sellers of coal in 
regard to quality, but the gas manufacturer had 
under penalty to maintain the quality of his gas from 
this variable coal. Referring to the experience of 
the Tottenham Gas Company, he said that: 
“ during the year 1937 the excess of ash and moisture 
received over and above the limits down to which I 
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suggest collieries should reasonably be expected to 
work amounted to 13,398 tons. This useless material, 
besides creating a nuisance in its disposal, adding to 
the cost of gas making, and depreciating the quality 
of the coke, also incurred the same freight charges in 
its carriage from collieries to gas works as the pure 
coal substance. If the coal used by my company 
is as clean as the average coal carbonised on gas works 
in this country (and I have every reason to believe 
that it is), then something like one million tons of 
useless material might have been removed and retained 
at the collieries during the year 1937, with consequent 
benefits to the carbonisers of coal and the users of 
coke, as well as considerable saving in the cost of 
carriage.” The value of coke and the work of the 
London and Counties Coke Association next received 
appreciative reference, and the importance of obtaining 
the maximum value from the tar was stressed. New 
uses were continually being found for tar; the quality 
of refined tar prepared as a road-surface dressing had 
shown continued improvement; the Ministry of 
Transport was encouraging the use of thin tar carpets 
on trunk roads. Research should enable better use 
to be made of so valuable a raw material. 

Mr. Smith remarked that the change in control of 
gas undertakings, either by amalgamation, by the 
purchase of shares, or through the operations of 
holding companies, continued. He believed that 
amalgamation between adjoining undertakings was 
much to be preferred to the acquisition of undertakings 
by holding companies or by the purchase by one 
undertaking of another company’s stock. If amalga- 
mation procedure could be made easier there would 
be more encouragement for grouping to be accomplished 
by this method rather than by the acquisition of shares 
either by a gas company or a holding company. At 
present the dice were heavily loaded in favour of the 
holding company, which could offer any terms it 
pleased, neither Parliament, the Board of Trade, nor 
local authorities having any say whatever, together 
with the added advantage that the change of control 
could take place without delay. This was usually 
more attractive to the company which was being taken 
over, and which, having agreed terms, preferred « 
quick settlement to the delay of nearly twelve months 
which seemed necessarily to accompany an application 
for a Board of Trade order, when opposed. Mr. Smith 
suggested that amalgamation proceedings might be 
made easier and more expeditious, while at the same 
time maintaining adequate protection of consumers’ 
interests, if the right to petition against draft orders 
was limited to county councils and county boroughs. 

THE Processing or Coat. 

Following the presidential address, Mr. E. V. Evans, 
O.B.E., chairman of the Research Executive Committee 
of the Institution, presented a paper entitled ‘* Con- 
siderations upon the Processing of Coal.” In this 
paper Mr. Evans discussed the possible future of the 
gas industry and of gas manufacture in the light of 
recent research work, it being made clear that the 
paper was concerned with speculation as to the possi- 
bilities of future development, and not as foreshadowing 
any sudden change in gas practice. Mr. Evans com- 
menced by showing that Kensal House, Sassoon 
House, and other places were practical examples 
which showed beyond question that smoke was an 
unnecessary evil to-day because the gas industry 
was able to provide a smokeless fuel service at 
a cost well within the means of the weekly-wage earner. 
The community, he said, would require far greater 
services of the gas industry in the future, and the 
paper was an attempt to foresee how best the concep- 
tion of an “ all-gas” house could be fulfilled. The 
gas industry was peculiarly fitted to undertake the 
task of smoke abolition because it is able to produce 
a luxury fuel at a price which made it competitive 
with crude fuel. This fact had been the basis of the 
modern tendency to modify the flat rate of charging 
for gas, so that the luxury fuel, which had but a 
limited and diminishing market at the higher price, 
had been given a great and expanding market at prices 
more in accord with its cost of production. The 
replacement of raw coal by the products of coal was 
in the national interest, but the author did not hold 
that coke, valuable as it was, would indefinitely be 
a major product of the gas industry, because it did 
not ease the household work greatly, and required to 
be stored and transported. Since the gas industry 
was primarily interested in heat, and not in commo- 
dities, gas accounts should be on a thermal basis. 
He calculated that 1 ton of coal (300 therms) yielded 
by present methods 135 therms of coke, 18 therms of 
tar, and 75 therms of gas. If the cost of the coal were 
ld. per therm and the cost of processing, of purifying 
the gas and of preparing the coke for market 0-5d. 
per therm, it was calculated that the cost of the 
228 therms of products would be 1-97d. per therm. 
Since the price obtained for coke was ld. per therm 
and for tar 1-85d. per therm, it appered that there 
was a loss on the coke of 0-97d. per therm and on the 
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tar of 0-12d. per therm. In this manner the cost of 
a therm of gas was ascertained as 1 -97d. (its own,cost 
of production) plus 1-78d. (its contribution to’ the 
deficit on coke and tar), making a total of 3-75d. plus 
the charge for capital. With gas at a luxury price 
the public needed coke as its complement, but gas 
as a staple fuel did not need, nor could it afford, this 
complement. 

Ideal processes for gas manufacture should have 
seven characteristics : (1) They should be as catholic 
as possible in the use of raw materials; (2) the in- 
cidental production of solid fuel should be avoided ; 
(3) the thermal efficiency should not be less than 
70 per cent. ; (4) the process should be clean ; (5) the 
operating costs should be low enough to enable the 
gas to be produced at a cost, excluding capital charges, 
not exceeding twice the cost on a thermal basis of 
the coal; (6) the capital expenditure per therm should 
be reasonable, probably not higher than 500/. per ton 
of coal carbonised per day for the entire plant; (7) 
the process must be flexible in output. If the capital 
and working costs could be kept within the limits 
suggested, the sale of gas at a really low price to 
industry and to the domestic user would make it 
possible for gaseous fuel to be used almost universally 
in place of solid fuel. Mr. Evans gave his reasons for 
believing that a calorific value of about 500 B.Th.U. 
per cubic foot was the most suitable for towns gas. 
Whatever the standards set up, the combustion ins. 
racteristics and chemical composition of the gas, 
having once been decided, should be maintained 
constant, and flexibility of output should be obtained 
without sacrifice of constancy in gas quality. 

The production of coke production could be avoided 
by complete gasification processes, of which two were 
known. The first system was that of the gas producer, 
in which the hot gases from the reaction zone 
through the incoming coal and distilled from it the gas 
and tar, the distillation gases mixing with and enrich- 
ing the producer gas made from the coke. The pro- 
cess of the South Staffordshire Mond Gas Company 
was of this type. The second group of processes 
operated by combining carbonisation with the pro- 
duction of water gas. The carbonisation of coal in a 
carbonising plant combined with the gasification of 
the coke in water gas generators was the prototy 
of this system and yielded a mixed gas having a calorific 
value of about 360 B.Th.U. per cubic foot. The first 
type was thermally efficient (75 per cent. to 80 per 
cent.), but produced gas having a calorific value less 
than 200 B.Th.U. and often below 150 B.Th.U.. per 
cubie foot. The second system might have an 
efficiency of 70 per cent., and without enrichment the 
calorific value was not likely to exceed 360 B.Th.U. 
per cubic foot, but it was apparent that, in this eo a 
if it were desired that an enriching medium should 
used in any large quantity it must be obtained from 
the coal itself and the problems to be solved in. yeti 
a satisfactory system of complete gasification cen 
in the reduction of carbon monoxide and the pro- 


duction of a hydrocarbon gas or gases to increase the 
calorific value and confer the necessary combustion 
properties. 


chemical structure of coal was one in which the 
benzene ring nucleus played a prominent part, and the 
high chemical reactivity of coal arose from the linking 
of these relatively inert nuclei by reactive chains 
containing carbon and hydrogen, 
oxygen, nitrogen and . Car at low 
temperatures up to 700 deg. C. (by the elimination of 
gases and liquids richer in hydrogen than the original 
coal) reduced the length and number of these reactive 
chains, although they were not removed completely. 
On heating low-temperature coke to above 700 deg. C. 
much hydrogen was evolved, and the residues of the 
reactive chains, which acted as “spacing” atoms 
between the nuclei, were eliminated. This was accom- 
panied by a striking change in the physical and chemical 
properties of the coke. Adjacent rings of carbon atoms, 
no longer separated by hydrogen, fused together with 
the production of a chemical structure of a very stable 
nature and consequently of low chemical reactivity. 
A less ruthless treatment of the coal was advocated, 
preferably at temperatures below 700 deg. C., the 
general method favoured being the addition of hydro- 
gen by means of chemical reactions. The gas industry 
had watched the Bergius coal-hydrogenation process, 
and other similar processes, and it was in 1927 when 
there did not seem to be any likelihood of a successful 
commercial development of the Bergius process for the 
hydrogenation of coal for the production of gas, that 
the Bergius syndicate was dissolved and the patent 
rights taken over by Messrs. Imperial Chemical In- 
dustries, Limited. 

All the processes under investigation were super- 
seded when the Lurgi system was introduced ; this 
process produced a gas of relatively high calorific 
value by the gasification under a pressure of 20 atmo- 
spheres, of brown coal in a current of steam and oxygen, 
by causing methane to be synthesised within the 
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generator. The chemical reactions in the lower part 
of the Lurgi generator were very similar to those in an 
ordinary producer in that the fuel was gasified by 
combination with oxygen and steam, but the gas 
appeared to be enriched by the synthesis of methane 
at a higher level in the fuel bed from the carbon 
monoxide and hydrogen produced lower down. Hydro- 
genation, as by the Sabatier reaction, had hitherto 
involved catalysis, the catalyst being readily poisoned 
by sulphur; the Lurgi process did not involve the 
use of catalysts and opened up an entirely new field. 
Moreover, at the same time as this process was intro- 
duced, a second development occurred in the Linde- 
Frankl process by which it had been proved possible 
to manufacture oxygen at 6d. to 8d. per 1,000 cubic 
feet. Information received from Germany showed 
that by the Lurgi process, a gas of 420 B.Th.U. to 
450 B.Th.U. could be produced without any technical 
difficulties and with a thermal efficiency of about 
80 per cent. from brown coal; but the project of 
gasifying a bituminous coal, or a high-temperature coke 
from a bituminous coal, in a similar generator was not 
regarded with favour. There were advantages in 
working under pressure in the reduction in the size 
of the plant, in the simplification of the purification 
of the gas from sulphuretted hydrogen and benzole, 
in the much greater output that could be secured from 
a producer-type apparatus due to the much greater 
weight of air or steam that could be passed through the 
fuel bed without disturbing the fuel and in the longer 
time of contact between air or steam and fuel, as well as 
in the greater possibilities of recovering the heat from 
undecomposed steam, owing to the high pressure at 
which it escaped. 
An important discovery made as the result of the 
work now being undertaken by the Institution of Gas 
i , had been that the production of methane 
in the Lurgi process was not due to synthesis from 
the H, reaction, but was directly produced 
from the hydrogenation of the coal during carbonisation, 
thus achieving the ideal of less ruthless treatment. 
As far as the Leeds work could be interpreted at present 
it would r that hydrogen reacted with the carbon 
of the at the moment when heat treatment would 
normally cause the carbon atoms to condense to a 
less reactive combination. It was essential if any 
process were to make use of this reaction, that there 
should be available a reasonably cheap means of obtain- 
ing supplies of hydrogen, or a gas rich in hydrogen, 
at a pressure of several atmospheres. The usual 
methods of hydrogen production were not attractive 
for this purpose, but fortunately the experiments of 
the Lurgi Company had shown that if their generator 
were operated with a higher proportion of steam to 
oxygen, and at a higher rate of gasification than was 
employed when a high calorifie value was desired, the 
produced wo contain about 80 per cent. of 
frozen Moreover, this hydrogen would be at 
w ver pressure was chosen for the operation of the 
generator. This avoided the expensive compression 
of hydrogen, The compression of the 40,000 cub. ft. of 
hydrogen at 50 atmospheres needed for the process 
ton of coal gasified (taking account of the fact that 
this volume of gas would be made by gasifi- 
cation of coke and would have to be compressed to 
10 atmospheres for ification) would require 320 
h.p.-hours ;_ the eiistion of the 10,000 cub. ft. of 
needed by the Lurgi process as an alternative 
its compression to 50 atmospheres 


would only require 80 h.p.-hours. 
The as visualised involved two pieces of 
apparatus. In one of these the coal would be treated 


with hydrogen under pressure in such a manner that 
it would produce as much rich gas as was desired, 
together with a considerable quantity of a primary tar. 
Probably half the weight of coal would disappear 
in this operation. The other half would be fed to a 
producer operating under pressure and supplied with 
oxygen and steam, and in this vessel it would be gasified 
to produce the hydrogen required for the first operation. 
This hydrogen would leave the generator with a con- 
siderable quantity of undecomposed steam and with 
an equal volume of carbon dioxide. Most of the 
heat from the hot gases and from the undecomposed 
steam could be recovered and returned to the generator 
as heat in the incoming steam and oxygen. There was 
no reason to doubt that a thermal efficiency of some- 
thing like 80 per cent. could be achieved in this part 
of the process, that being the efficiency found from the 
commercial working of a Lurgi generator without a 
heat interchanger, operating to produce rich gas. 
The rate of gasification in such a producer would 
probably be of the order of ten times the usual rate 
of gasifying coke in a producer at atmospheric pressure. 
The hydrogen, after removal of the carbon dioxide, 
would pass to the methanation process. Mr. Evans 
believed that there was nothing improbable in a 
yield from a ton of coal of 160 therms to 180 therms of 
gas having a calorific value between 500 B.Th.U. and 





560 B.Th.U., together with about 27 gallons of tar 





not dissimilar in composition from low-temperature 
tar, and also such a quantity of 80 per cent. hydrogen 
at a pressure of some 50 atmospheres as would be 
required for the hydrogenation of the low-temperature 
tar to motor spirit. If this work proceeds in the 
manner which seems at the moment probable, Mr. 
Evans paper foreshadows a considerable change of the 
practice of the gas industry. 
(To be continued.) 








THE GREY-IRON FOUNDRY OF 
MESSRS. RUSTON AND HORNSBY, 
LIMITED. 

(Concluded from page 624.) 


Tue mechanised section of the foundry, shown in plan 
in Fig. 10, on page 662, has been developed mainly for 
the batch production of the company’ssmall and medium 
green-sand castings. It will be seen from the plan 
that an overhead belt delivers prepared sand to ten 
hoppers, the arrangement being clearly shown in Fig. 6, 
page 654. The sand is ploughed off by V-ploughs 
operated from the floor. The latest type moulding 
machines are installed under eight of the hoppers, 
including British Moulding turnover machines, Vogel 
and Schemmann turnover machines, McNab Tabor 
jar-ram squeeze machines, and Tabor squeeze machines. 
The two remaining stations are utilised for hand ram- 
ming. After ramming, each half mould jis . placed 
on a short length of roller conveyor, cored and closed. 
Runner bushes, &c., are also put on here and the 
boxes clamped. The moulding boxes are all of the 
Sterling steel type. From the short lengths of con- 
veyor, the moulds are slid on to a plate conveyor. 
At this point, the boxes are weighed, and then proceed 
on a plate co to the casting station, shown in 
Fig. 7, page 654. Specially-designed one-man ladles are 
employed, carried on air hoists on an overhead runway. 

After casting, the moulds proceed on the con- 
veyor: to the knock-out station, where ‘they are 
pulled off. The sand drops through a floor grid, and 
returns to the sand-preparing plant via a cleaning 
unit consisting of magnetic separator, screen, and dust 
and silt extractor. All the sand is elevated by inclined 
belts and not by bucket conveyors. The moulding 
boxes are returned to the moulding machines by an 
assisted gravity roller conveyor. The castings are 

ut on to a small slab conveyor and discharged into 
hods, which are picked up when full by a Morris 
overhead telpher and taken to the fettling shop. The 
sand conveying and preparing plant is of Messrs. 
August’s make, and includes an underground sand 
spillage belt conveyor installed alongside the ramming 
stations, which links up with the knock-out sand 
belt. Sand from both these conveyors discharges on to 
an inclined belt leading to the cleaning plant. The 
cleaned sand is discharged on to a second inclined 
belt and carried to a storage hopper over an August 
Simpson mill. The cleaned sand is charged into the 
mill with any new additions made to the batch charge 
by a bucket loader. After mixing, the 1l-ton batch 
of prepared sand is discharged into a hopper having a 
rotary table feed, from which it is ploughed up on 
to a disintegrator, giving a continuous discharge on 
to the main sand distributing belt. The plant regularly 
handles 20 tons of molten metal per day, producing 
green-sand castings varying from 1 oz. to 24 cwt. 
The molten metal is provided by a cupola with a 
34-ton per hour capacity. For castings requiring 
special metals, a separate roller conveyor system, of 
horse-shoe shape, is used. The moulds are rammed 
on an adjacent machine, and are cored, closed and 
cast on conveyor, the arrangement allowing the 
special metal brought from the main foundry cupola 
to be cast in batches instead of having such special 
jobs coming along irregularly on the main plate con- 
veyor. A sand-slingi lant has been installed at the 
other end of the shop, which can be used for the larger 
sized green-sand oddments or for batch production 
of medium-sized work. The moulds are finished, 
cored, and closed on roller conveyor lengths at right- 
angles to the casting roller conveyor. This conveyor 
is on the same casting line as the main plate conveyor, 
and the same casting procedure is employed as already 
described. 

The fettling shop consists of two bays, 60 ft. wide 
by 150 ft. long, and is divided roughly into two sections, 
a light section dealing with all castings that can be 

ed without a crane, and a heavy section, equipped 
with two 5-ton overhead cranes, for the remaining 
castings. The light castings are dispatched from the 
foundry on the telpher rail already referred to, and are 
ti in the fettling shop at the end of a belt conveyor. 
The castings are on this conveyor, shown in Fig. 
8, page 654, and fed inte a rotary-barrel shot-blast 
machine, visible on the left in this illustration and sup- 
plied by Messrs. St. George’s Engineers, Limited. This 
machine revolves at 3 r.p.m., and automatically dis- 
charges the castings at the rate of 24 tons to 3 tons. per 
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hour, thus enabling the grinders and trimmers to receive | under a crane gantry where 
a clean casting. After fettling, all castings are inspected | cores, &c., are knocked out 
before being batched up for dispatch. All castings | from the castings. An 
that will not be in contact with oil are painted before | underground belt conveyor 
leaving the fettling shop. A dipping tank is used | passing over a magnetic 
for this operation, and the castings are then ready for separator carries the sand 
storage at the various works. The delivery of castings to an elevator. The latter 
to the heavy section is by rail, the overhead cranes | delivers into a rotary screen 
having gantries outside the shop to serve the unloading | where tailings are rejected 
and also the coring operations. The castings are cored|and the screened sand 
over the conveyor feeding the sand-reclaiming room, | delivered into an overhead 
and are then taken into the shop for shot blasting. | storage hopper. From here, 
The shot-blasting machine consists of a chamber 25 ft.|the sand discharges con- 
long by 10 ft. wide, placed at right-angles to the cranes, | tinuously into a grinding 
and having doors in either bay, as shown in Fig. 9, page | mill, and then passes to the 
654. Two bogies are used, one for each bay, one being | boot of a second elevator, 
unloaded and reloaded during the blasting operation. | which takes it to another 
The fettlers are in gangs of two or three, each gang| overhead storage hopper. 
being equipped with a pneumatic chipping hammer and | The screening and milling 
« high-speed portable grinder. A close inspection of | plant is shown at > in Fig. 11. 
all castings is made before dispatch. All fettling is| From the hopper, the sand 
on a piece-work basis. As an all-round rate would be | is continuously discharged 
impracticable owing to the variation in the type and | into a Pneulec rotary drier 
size of the castings, the products are split up into about |c, where it is subjected to : @ 
20 different sections, and a price per ton settled for each | heating and prolonged fric Fie. 12. Smr-Extractor Caurs. 
group. A large dust arrester, supplied by Messrs.|tion which separates silt 
St. George’s Engineers, Limited, is installed in the | from the sand grains. The dried sand then passes | underground shafting is in three sections, each driven 
shop to deal with the large shot blast, the continuous | on to the elevator d, and dropped on to a specially | by a separate motor, allowing any section to be stopped 
barrel blast, and all stationary grinding wheels. The | designed chute e, manufactured by Messrs. The Standard | at will. The driving shaft runs the entire length of 
plant is roughly 22 ft. long by 13 ft. wide and is of the | and Pochin Brothers. This chute forms a cheap and | the shop, and the machines are grouped on each side 
bag type. It will deal with 15,000 cub. ft. of air per efficient means of dust and silt separation. It consists | of the shaft so as to be easily accessible to the men 
minute, the discharge being outside the shops. of a channel having four weirs, over which the sand | working at the benches. The wood refuse is taken 
The core-sand recovery process has been developed | cascades. As the curtain of sand passes over each | directly to the boiler house by a suction fan which is 
by extensive laboratory research work. Used silica weir it is subjected to a controlled-air suction. The | connected to a large central duct with branches to each 
core sand is now reclaimed on a large scale, and after | silt is collected by means of a cyclone and bag filter f. | machine. 
mixing with core-oil compound is made into cores |The recovered sand from the bottom of the chute is| The whole of the pattern making for both the Lin- 
equal in every way to those made from new sand. | loaded into an August bucket loader g serving two |coln and Grantham works, and also for the associated 
The old sand cores are, in fact, stated to be superior | Rotoil oil sand-mixing machines 4, where the oil sand | firm of Messrs. Ruston-Bucyrus, is done in this shop, 
in respect of increased green bond strength and per-/| is prepared and then delivered to the core shops by | the patterns varying from those for castings of a few 
meability. The researches showed that dust and silt | means of an Aveling and Barford dumper. The weir | ounces up to 20 tons. As modern machining methods 
was the main factor influencing the properties and | chute is shown in Fig. 12, on this page call for a much finer machining allowance than formerly, 
behaviour of the re-used oil sand. At one time, it} The pattern shop has a floor area of 2,200 sq. ft.,| and the design of castings is generally more intri- 
was generally considered that roasting at a high tem- | and is a single-storey building consisting of two bays, | cate, a thorough system of inspection is employed, a 
perature was essential if silica sand were to be recovered, | each 220 ft. long by 50 ft. wide. The roof is all glass, | section of the shop being fitted with surface plates, 
but this was found to be unnecessary. In fact, heating | | and large windows are provided in all four walls. | and all the necessary checking apparatus. To ensure 
of any kind was found to be needless, though a rotary | Large doors at each end give easy access to drays | thorough seasoning, from 12 months’ to 18 months’ 
drier proved to be of assistance in separating any | taking large patterns to and from the foundry. The supply of timber is always kept in stock. A straight 
silt which might be adhering to the sand grains. The | benches run in four lines, and are served by ranways | piece-work system was adopted in the pattern shop in 
daily consumption of silica sand is as much as 10 tons | for handling large patterns. The shop is very com-| 1924, and is still in use. The majority of patterns 
per day, and the recovery therefore represents a very | pletely equipped with modern machinery, the machines | used in the mechanised shop are in metal, and 10 to 
considerable economy. The plant is illustrated in| being all driven from underground shafting, with the|12 pattern makers are continuously employed on 
Fig. 11. Tt will be seen that there is a knock-out grid a! exception of the cross-cut saws and lathes. The! patterns of this type. 
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THE TRANSMISSION OF POWER BY 
FLUID COUPLINGS.* 
By Harocp Srncvarr, M.I.Mech.F. 
(Concluded from page 552.) 


AN application where the coupling is required to 
be stalled occasionally under high torque is to electric 
winches or capstans. The combined characteristic 
curves in such a case, where a traction-type coupling 
is driven by a compound direct-current motor of 
83 h.p. at 850 r.p.m., with simple electric control gear, 
are shown in Fig. 37. It will be seen that the slip 
at full load is less than 5 per cent. and the heating is 
negligible. Such a winch may, however, be required 
to stall automatically like a steam windlass, with the 
motor speed control in any position, and the most severe 
condition is the overload stalled duty where the torque 
rises to 170 per cent. and the motor speed is reduced 
to 700 r.p.m, A fluid coupling is capable of meeting 
this condition for several minutes without undue rise 
of temperature, but if long stalling periods have to 
be encountered it is desirable to provide water cooling. 
The curves indicate that the first three points of speed 
control (full-line curves 1, 2 and 3) are by diverter 


y, Fig.37. 
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reverse the machine. By using a traction type of 
fluid coupling to accelerate the load, it is possible to 
| keep down the size of the motor and to reduce the 
starting current by nearly 60 per cent. The heating 
of the motor is also much reduced. A similar problem 
| arises in connection with squirrel-cage motor-driven 
lifts, particularly in cases of conversion from direct- 
current to alternating-current supply. Most of the 
| work done by the motor is absorbed in accelerating its 
|own rotor. A fluid coupling permits the motor to 
|run up to speed in a fraction of a second, so that a 
small machine can be used and the starting current 
greatly reduced in amount and duration. 

A further example of the same kind is the centrifugal 
separator drive, where the acceleration period extends 
to a couple of minutes, and heating of the coupling 
must be carefully considered in relation to the par- 
ticular cycle of starting, running and stopping. If 
it is desired to keep the motor running continuously, 
the fluid coupling should be of the scoop-controlled 
type designed for vertical-spindle operation and to 
develop the required high starting torque. As soon as 
the basket is loaded, the scoop tube should be rocked 


into full engagement with the rotating annulus of 
liquid, and the machine will accelerate under a uniform 


Fig. 49. HORSE-POWER & TRACTIVE EFFORT CURVES FOR 
- A FOUR OF 








mately its maximum torque continuously, even when 
the output shaft is nearly or actually stalled. It 
| appears that the next logical step to take is to use the 
| fluid coupling to its full extent by employing a heavy 
flywheel, since the fluid coupling can be reliably set to 
| limit the torque when stalled to the maximum which 
can safely be used. By using a heavy flywheel the 
size of the engine might be reduced by as much as 
20 per cent., and the fuel injection set so that the 
engine will run with the governor wide open at about 
the lowest point on its fuel-consumption curve. The 
overload torque of the coupling when connected to 
a heavy flywheel reaches a steady value that is sustained 
when digging in heavy ground, so that the average 
working speed will be higher than with a larger engine 
and conventional weight of flywheel. The coupling 
torque can be adjusted over a wide range. Since the 
flywheel is available to give out a large amount of 
stored energy during heavy digging periods, the actual 
horse-power develo at the coupling shaft during 
such times may well be 50 per cent. higher than that 
of a normal excavator engine, and hence the quantity 
of material handled should be higher, and the fuel 
consumption per ton of material reduced. During the 
intermediate light-load periods, such as lowering and 
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resistance corresponding to stalled torques up to 
37 per cent. The next three points are given by arma- 
ture resistance control up to 83 per cent. stalled torque, 
as indicated by full-line curves 4, 5 and 6, the corre- 
sponding motor speeds being shown by the dotted 
curves 4, 5 and 6. The usual working range up to 
170 per cent. stalled torque on the last step of the 
controller is covered by shunt regulation as shown by 
the full-line curve for the coupling and the dotted 
curve for the motor. On each notch of the controller 
the unit has a steam characteristic, the effect of an 
increase of load being to reduce the speed, and vice 
versa, there being no risk of damage from overloading. 

Alternating-current motor-driven capstans, as used 
for operating lock gates and for handling trains of 
railway vehicles, are required to be stalled for indeter- 
minate periods, but half a minute or so in this condition 
probably the maximum requirement ordinarily 
met with in practice. Since the squirrel-cage motor 
and fluid coupling continue to run while the driven 
shaft is stalled, the conditions are favourable for heat 
dissipation, and there are also frequent running periods 
at low load. Hence, there is no occasion to consider 
supplementary cooling in the sizes commonly encoun- 
tered, where the motor rating rarely exceeds 25 h.p. 
and the service is infrequent. A factor to be considered, 
however, if the capstan is to be operated very frequently 
for starting heavy loads, is the provision of ventilation 
for removing the heated air in the capstan box. If 
extreme conditions of stalling under overload have 
to be provided for, the coupling can be water-cooled, 
but no ordinary service can justify this addition. 

Another drive where stalling is sometimes involved 
is that of assembly-line conveyors, which are frequently 
required to be driven from three or more points. The 
fluid coupling is used to equalise the load between the 
driving motors and to prevent heavy overload of the 
gearing and conveyor links in the event of an obstruc- 
tion jamming the conveyor line. Reversing alterna- 
ting-current motor drives, such as are used for laundry 
washing machines, with automatic reversing switches, 
necessitate a motor of considerably larger size than 
is required purely to provide the power to drive and 
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high torque. Towards the 
end of the full-speed run the 











scoop tube should be with- 
drawn, permitting the coup- 
ling to empty, whereupon the 
basket can be brought to rest 
by the brake while the motor 
continues running. Unloading 
can be effected by a plough at 
a suitably reduced speed of 
the basket by rocking the scoop tube enough partially 
to fill the coupling. The electric motor of the machine 
can be reversed when the basket is running at high 
speed. The motor immediately stops its rotation and 
runs up to speed in the opposite direction, taking only 
a little more than full-load current (apart from the 
momentary starting kick) despite the fact that it is 
running in the opposite direction to the load. The 
centrifugal basket slows down smoothly while the 
motor load progressively rises and attains twice full- 
load current. The basket then comes to rest, and 
immediately accelerates in the same direction as the 
motor. 

The converse of the centrifugal separator drive 
problem is the case of the traction coupling used to 
transmit the power from heavy flywheels in such 
machines as excavators, forging machines, presses and 
so forth, driven by internal-combustion engines or 
electric motors, which work under a cyclic duty with 
heavy loads alternating with light-running and idle 
periods. The advantages of using more flywheel 
energy are apparent in the case of a typical Diesel- 
driven excavator of, say, $ cub. yard capacity. Such 
a machine usually has an engine of about 50 h.p. at 
1,000 r.p.m., which works of necessity at a low load 
factor, since it is required to develop its full output 
only for a few seconds at a time when simultaneously 
hoisting and slewing the load. Hitherto, it has been 
impossible to use much flywheel energy with direct- 
coupled drives because of the extreme overload imposed 
on the transmission gears and ropes when the machine 
strikes an obstruction. The traction coupling is now 
used by several excavator manufacturers to safeguard 
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the engine speed and torque from dropping too much. 
The coupling enables the engine to develop approxi- 








Oo——O 4,000-h.p. turbo-direct (me- 
chanical) locomotive. 


-x 5,400-h.p. Diesel-electric and 5,000-h.p. turbo-electric locomotives. 
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4,500-h.p. steam 
locomotive. 


dumping the load, the engine will continue working at 
full torque, bringing the flywheel back to its full speed, 
and the fuel wastage due to running a large engine at 
light load will be largely eliminated. 

It appears that the conventional reciprocating steam 
locomotive cannot be developed to meet the require- 
ments of the immediate future in hauling heavy 
passenger trains at high average speeds, and attention 
is again being concentrated on the possibilities of the 
turbine locomotive for express services. The trans- 
mission problem is one of considerable magnitude 
where the power developed by the turbine may be of 
the order of 4,000 h.p. Electrical transmission offers 
several advantages, the disadvantages being cost and 
weight and the inevitable transmission losses, which 
necessitate a larger boiler, turbine and condenser than 
with mechanical drive. A number of turbine-driven 
locomotives are in successful service with mechanical 
drive through helical reducing gears, the high tractive 
effort required at starting being derived from the 
natural increase of torque developed by the turbine at 
low speeds. This practice, however, involves the 
admission of high-temperature steam to the turbine 
when its rotor is stationary, and it is probable that the 
running clearances must be adequate to allow the 
differential expansion, hence the turbine efficiency will 
be somewhat impaired. 

By introducing a two-speed gear of, say, 2:1 ratio, 
the tractive effort when starting can be increased to 
the limit of adhesion, and by changing to the higher 
gear at a speed in the region of 50 m.p.h. or so, the 
tractive effort can be maintained at the high figure 
required when hauling heavy trains at speeds of 





the gearing and ropes from overstrain, and to prevent | 


80 m.p.h. upwards. Further, the two-speed gear 
‘reduces the speed range over which the turbine is 


| required to operate, and it enables a considerable 
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saving in steam consumption to be achieved, because 
the turbine, is working for the most part, in the region 
of ite maximum efficiency. 
a simple and reliable two-speed mechanical gear to 
transmit 2,000 h.p., and of suitable size for introduction 
with the necessary propeller shafts to the driving axles. 


It is considered very desirable, if not actually essential | 


to safeguard such gearing, bearings, and universal 
joints from the severe torsional shocks to which they 
will be subjected at high speeds, particularly when 
travelling over points and crossings. This can be 
achieved by the introduction of a fluid coupling in 
each transmission line. The coupling permits the 
turbine to start rotating immediately steam is admitted, 
and the torque transmitted then increases as the square 
of the speed until the point is reached when the 
locomotive moves away. Thereafter the slip of the 
coupling rapidly decreases. The change from low gear 
to direct drive should be made, if possible, without 
interruption in the tractive effort, and a design capable 
of meeting these requirements has been made, in 
which a pair of scoop-controlled fluid couplings are 
combined with an epicyclic two-speed gear having a 
Legge synchro-coupling to prevent backward rotation 
of the annulus when starting in low gear. 
Comparison of Turbo-Mechanical Locomotive 
l'urbo-Electric and Diesel-Electric Locomotives of Similar 
l'ractive Power.—In the Report for 1937 of the Steam 
lurbine and Condensing Locomotive Committee * of 
the Railway Fuel and Travelling Engineers’ Associa- 
tion, an interesting comparison is made between the 


tractive power, size, weight, and cost, of the under- | 


mentioned three classes of loc »motive which are coming 


into competition with the reciprocating steam locomo- | 


tive 

(a) Diesel-electric system of 5,400 h.p. as repre- 
sented by three 1,800-h.p. power units coupled, together 
with an auxiliary generating and baggage car of 
1.200 h.p. Overall length, 260 ft. Weight, 1,008,000 
Ib., equivalent to 38-5 per cent. of total weight of train 
with 13 revenue cars each of 117,770 Ib. weight. 


Estimated cost of locomotive (excluding auxiliary power | electric locomotives on the same time schedule. Balancing | 


car), 623,000 dols. 


(6) Turbo-electric system of 5,000 h.p. represented | 4-6-4, and turbo-direct drive type locomotives is re- | 


by two coupled units of 2,500 b.p. Overall length, 
Isl ft. 8 in. Weight, 1,060,00C Ib., equivalent to 
37-7 per cent. of the total weight of train having 
13 revenue cars. Estimated cost of locomotive (two 
unite), 650,000 dols. 


(c) Turbo-mechanical system of 4,000 h.p. with | 
fluid-epicyelic drive, being a single unit. Overall 
length, S4 ft. Weight, 500,000 Ib., equivalent to 
” , 


per cent. of the total weight of train having 
13 revenue cars. Estimated cost, 360,000 dols. 

In the design of the turbo-mechanical locomotive 
just referred to the steam turbine is located centrally, 
and its shaft is extended at both ends, from which the 
drive is taken through reduction gearing and fluid 
ouplings with epicyclic two-speed transmission to the 


* Chairman, Mr. L. P. Michael, Chief Mechanical 
Engineer, Chicago and North Western Railw ay 
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two driving axles on the bogies at each end. The 
boilers are of special vertical design, fired by oil fuel, 
and the steam condenser is arranged in the roof with the 
necessary fans to handle the cooling air. Probably 
the most interesting part of the report is summarised by 
the graph. Fig. 49, page 663, shows the power developed 
at the rail with each of the above locomotives, and the 
net tractive horse-power available at the drawbar 
over the range of speeds up to 110 m.p.h. The draw- 
| bar horse-power curves fall off rapidly at the high- 
speed end of the scale in consequence of the rolling 
friction and wind resistance of the locomotive, and in 
the case of the turbo-electric and the Diesel-electric 


| units, the reduction in effective tractive power due to | 


the size and weight of the electrical transmission is most 
strikingly shown. 

The following extracts are quoted from the chair- 
man’s report summarising the conclusions reached :— 


“On comparing ower of 
the Diesel-electric e turbo- 
direct (mechanical) drive locomotive, as indicated 
labove (Fig. 49), the starting tractive power of 
| the former is about two-and-a-half times that of the 
| latter, but drops off so rapidly that at less than 25 m.p.h. 
it is about one-third of the initial drawbar tractive power, 
and further, from 40 m.p.h. to 60 m.p.h., it is only a few 
pounds more than that for the turbo-direct drive loco- 
motive, which from all speeds above 60 m.p.h. has the 
greater tractive power. As far as the drawbar starting 
| tractive power is concerned, the Diesel-electric and turbo- 
| electric have great advantage over the turbo-direct drive 
locomotive. However, the latter has greater starting 
| tractive power than the heaviest types of 4-6-4 standard 
steam locomotives, even when such locomotives are 
equipped with boosters, and this should be sufficient to 
handle the heaviest modern trains of light-weight cars, 
with the draught gears with which they are equipped 
|} ... since practically all such cars are now being 
built with roller bearings, and for this reason should 
have much lower resistance at starting and low speeds. 
| “ Therefore, the 4,000-h.p. steam turbo-direct drive 
| locomotive, referred to above, should handle heavy high- 
speed trains of light-weight cars better than either the 
5,400-h.p. Diesel-electric or the 5,000-h.p. steam turbo- 


the drawbar tractive 


and turbo-electric with t 


| 


| speed for the Diesel-electric and turbo-electric, steam 


| spectively 83-5 m.p.h., 90 m.p.h. and 92-5 m.p.h. 
| The 4,000 h.p. capacity for the steam turbo-direct drive 
| locomotive was used to indicate the power required, to 
| be equal to that of either the 5,000-h.p. or 5,400-h.p. 
locomotives with which it is being compared. A 4,500- 
h.p. steam turbo-direct drive locomotive can be built, 
in one unit, with very little greater weight to have 
72,000-lb. drawbar starting tractive power and to have 
running tractive power at all speeds above 30 m.p.h. 
greater than that for either the Diesel-electric or the 
| turbo-electric locomotives. With Diesel fuel at 5-5 cents 
per gallon and furnace oil for the steam turbo-direct drive 
at 5-Ocents per gallon, the cost per horse-power-hour for 
these two types of locomotives will be almost exactly 
| the same. 

| “ By the same token, the steam turbo-electric loco- 
| motive when operating at full capacity and burning 
| 0-7 lb. of oil per horse-power at the steam turbine, w 

| burn 1-4 1b. of fuel per horse-power at the drawbar, on 
acceunt of the loss in efficiency through the transmission 
and auxiliaries and the heavy weight of the locomotive, 


when running at 60 m.p.h. to 70 m.p.h, With bunker 
“CC” fuel oil at 3-6 cents per gallon and when using 
1-40 lb. per horse-power at the drawbar, the cost will 
| be slightly less than for the Diesel-electric or the steam 
turbo-direct drive locomotives. The comparison of this 
fuel consumption using the steam turbo-direct drive 
locomotive and using one gallon as a basis, is as follows :— 


Fuel Cost per Cost of 
used, gallon, fuel used, 
gallons. cents. cents. 
Steam turbo-direct drive 
locomotive : 1-00 5-0 5-00 
Diesel-electric locomotive 0-90 5-5 4-95 
Steam turbo-electric loco- 
motive . 1-40 3-5 4-90 


(The 4-t-4 type coal-burning locomotive is not shown 
in the tabulation.) 

“These figures used in connection with the drawbat 
and tractive power curves (Fig. 49) indicate definitely 
| that there is only one basis on which to make a fair com- 

,arison of power output and fuel consumption for modern 

Liieapeedl locomotives, and that is for the power de- 
livered at the drawbar at operating speeds. his is for 
the reason that the efficiency of the power plant, the 
efficiency of the driving gear from the power plant to the 
rail, including the power to drive the auxiliaries, and 
finally the weight of the locomotive when operating trains 
at speeds of 60m.p.h. to 70m.p.h., must all be taken into 
consideration.” 

The complete report should be referred to for com- 
parison with the interesting figures of a 4,500 h.p. 
4-6-4 steam reciprocating locomotive, which makes 
an excellent case for itself on the grounds of weight and 
cost. The overall length of locomotive and tender is 
| 103 ft., the weight 775,000 Ib., and the cost of the 
locomotive is given at 150,000 dols. The low compara- 

tive cost per pound of net weight of the steam locomo- 
tive is noteworthy, but it is incapable of developing the 
tractive power of the turbo-mechanical locomotive 


at high operating speeds. 








|\STEEL ROAD BRIDGE OVER THE 
| LONDON MIDLAND AND SCOTTISH 








| RAILWAY AT SPONDON. 


| ‘Tue building of a road in connection with a town- 
| planning scheme between Derby, Spondon and 
Alverston has recently necessitated the erection of a 
five-span steel bridge over the London Midland and 
Scottish Railway and the adjacent Derby Canal. The 
relative position of the canal and the two sets of rail- 
| way tracks at this point will be clear from Fig. 1, while 
the bridge itself is illustrated from the south end during 
construction in Figs. 2 and 3 on the opposite page. The 
| steelwork was fabricated by Messrs. The Butterley 
| Company, Limited, Butterley Iron Works, near Derby, 
| and its erection, which was carried out by the same firm, 
| presented certain difficulties owing to the fact that 
|only a short time was available due to the presence 
| of railway traffic. The traffic on the canal also had 
lto be maintained and both the span across it and the 
shore span at the south end were so far away that the 
crane could not reach out to land the girder nearer than 
the trestle. 
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Fic. 2. Bringe GIRDERS IN COURSE OF ERECTION. 
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_The method of erection actually adopted under these | having been previously placed in position, was effected 
difficult conditions may be described by reference to between 6 a.m. and 6 p.m. on February 20. This stage 
Fig. 1. Four steel trestles f, g, h and k, were placed | in the work is illustrated in Fig. 3. It may be added 
at intermediate positions on mass-concrete foundations, | that the total erection time was only 40 hours. 
shown in Fig. 2, and at varying angles to suit the| The bridge, the general appearance of which will 
position of the canal and railway tracks. Erection | be gathered from Fig. 2, is 260 ft. 3 in. long on the centre 
began at the north end with span a and trestle f, and as | line, with a width of 80 ft. between the parapet walls. 
the crane could not reach out to land girders beyond | It carries two 20 ft. roads and a central island as well 
the trestle a temporary bridge was floated on a pontoon |as two footpaths and two cycle tracks. The centre 
on the canal. This bridge supported a trolley upon | line of the road at this point is on a curve of 928 ft. 
which the front end of each girder was supported, being | radius. The total weight of the steelwork is 610 tons, 
subsequently rolled across it with the assistance of the | each of the five spans consisting of 14 riveted plate 
crane the position of which on the up Chaddesden line | girders, the length of which varies from 44 ft. to 65 ft, 
is shown in Fig. 1. On the conclusion of the crossing | while the weights are from 5 tons to 11 tons. The depths 
operation the girder was skidded across the abutment | vary to suit the curvature of the structure and to 
and trestle to the correct position. This work occupied | accommodate the footpaths, pipe bays and services. 
from 7 a.m. to 6 p.m. on Sunday, January 2, 1938. | : 
On the following Sunday, during the same hours, 
span 6 and trestle g were erected, the girders for this | 
purpose being lifted into position by the crane, which | 
still occupied the same site. On Sunday, January 16, 
the crane was stationed on the down passenger line 
between 7 a.m. and 1 p.m., and on to the up passenger} THE Convention was continued on Wednesday, 
track between 1 p.m. and 6 p.m., so that span c and| May 25, when a further meeting was held in the 
trestles h and k could be erected. To enable the south Pavilion, the President being in the chair. 
span to be erected, the temporary bridge mentioned | 
above was assembled in the adjoining field and the | 
girders were rolled out to position in the way just| A paper on “ Present Day Trends in Power-Station 
described, a temporary end prow being attached to the | Practice’"’ was read by Messrs. H. C. Lamb and 
railway end of the girders, so that the crane could|K. Baumann. This paper was based to a large 
reach out and land safely at the maximum safe radius. | extent on observations which the authors made in 
The girders were afterwards rolled across the abutment | America in 1936, during the World Power Confer- 
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and trestle on small steel trolleys, which ran on rails.| ence. In that year the total electricity generated | p 


The erection of the girders on spans d and e, trestle k'in the United States was 113,373,000,000 kWh, 











BripGe NEARING COMPLETION FROM THE SoutH Enp. 


compared with 21,650,000,000 kWh in Great 
Britain, the consumptions per head of population being 
850 kWh and 480 kWh respectively. The respective 
overall costs were 1-15d. per kilowatt-hour in America 
and 1-125d. in this country. In America, only some 
64 per cent. of the total electricity generated was 
produced in fuel-burning stations, but the average 


|coal consumption per kilowatt-hour generated was 


lower, than in this country, though at the present 
time the difference was only 2 per cent. The average 
calorific value of the fuel used was, however, higher 
in America so that, having regard to the larger 
average station capacity and better cooling water 
conditions in the former, British results were favourable. 
Owing to the depression, few plant additions of large 
capacity had been made since 1932, the most notable 
being shown in Table I, page 666. 

The Port Washington plant was of particular interest. 
It was the most efficient plant existing and one of the 
few of the ‘“‘ one boiler, one turbine” type. During 


| 1936, the plant load factor was 57-6 per cent. and the 


heat consumption per kilowatt-hour generated 10,380 
B.Th.U., the corresponding thermal efficiency being 
32-87 per cent. The calorific value of the coal used 


| was 13,135 B.Th.U. per Ib., and the cost 17s. 10d. per 


ton. The fuel costs per kilowatt-hour sent out were, 


|0-08d. per kilowatt-hour, and the total cost 0-268d. 


|ineluding 0-165d. 


for capital charges. Generally 
speaking, re-heating was receiving more consideration 
than for a number of years past, though in view of the 


| relatively small economy realised it would seem that 
|it would ordinarily only be justified where very high 


ressures were adopted and where excessive steam 
wetness would result in blade wear. 
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Great Britain had lagged behind some other countries | turbine speeds and smaller boiler ratings would mean 
in the adoption of higher pressures, but ap to 1935| that the capital cost of superposition would be higher 
had progressed more as far as temperature was con-| than that for new plant. If, by its use, 50 per cent. 
cerned. Higher pressures than what might be consi- | additional plant capacity could be obtained, this would 
dered the standard of 600 Ib. to 650 Ib. per square inch | be absorbed in about four years owing to the rapid 
had been adopted only at the Brimsdown station of | growth of load which was taking place. The super- 
the North Metropolitan Company, for the extensions | posed plant would then have to operate with the 
of the Battersea station of the London Power Company, | same load factor as the original low-pressure plant, 
and at the Ford Company's Dagenham station. The | unless the peak load was transferred to another station. 
Brimsdown plant consisted of a two-cylinder primary | In general, superposition did not pay unless additional 
turbine driving an 18,000-kW, 33-kV main generator | plant was required and unless the load factor was high. 


and a 1,600-kW house generator, running at 3,000 r.p.m. 
and exhausting to a 34,000-kV two-cylinder condensing 
turbine driving a 31,000-kW, 33-kV main generator 
at the same speed, and two 1,050-kW house generators 
through gearing. The initial steam conditions were 
1,900 Ib. per square inch and 930 deg. F., the steam 
being re-heated between the primary and condensing 
turbines at a pressure of 200 Ib. per square inch. The 
steam was su by two Loeffler boilers, which 
would normally be operated and controlled as one 





The principal reasons for the drastic changes in 
boiler design, which had taken place during the last 
few years, were the higher pressure of the steam and 
the higher temperatures of the steam, feed water and 
air, as well as the desire to keep the boilers on the 
range for the same period that turbo-generators could 
be run continuously. The modern unit, therefore, 
consisted of radiant heating surface, usually provided 
by the water-cooled walls, a small portion of convection 
heating surface in the zone immediately below the 


unit. Details of the 100,000-kW set at Battersea and | superheater, a large superheater and an economiser and 
of the Dagenham plant had already been published. air pre-heater. A feed water inlet temperature of 

During the industrial depression it had difficult | 350 deg. F. to the economisers still permitted low 
for American supply authorities to take advantage of | chimney temperatures with air pre-heated to about 


TABLE I.—Reoenxt American Power Stations. 


Steam Conditions at Turbine Stop Valve. 





Undertaking Station Capacity. - 
Pressure Temperature 
kW Lb. per sq. in deg. F. 
Milwaukee Electric Kailway and Light Port Washington 85,000 1,230 | 825 
Company (with reheat to 825 deg. F. at a 
pressure of 425 Ib. per sq. in. at 
, maximum capacity) 
Ford Motor Company River Rouge 110,000 1,250 900 
Philadelphia Electric Companys Richmond 165,000 375 825 
Detroit Edison Company Conner’s Creek Plant 600 825 
reconatruc- 
tion 
TABLE II.—American Screrposep INSTALLATIONS. 
Output } No. Conditions of Primary Turbines. 
of } and ~ 
| Primary Size of 
Year " | Turbine Boilers. Pressure Temperature. Back Pressure. 
sta ton 
Iretallatfor, i— | - = - 
Lb. per Lb. per 
kW Lb. per hour Square Inch deg. F. Square Inch 
Gauge. Gauge. 
' 
1937 | . P | 
37 Logan . 40,000 1 = 1,000,000 | 1,250 925 | 200 
1937 | Waterside, No. 2 | 60,000 | 2x ‘500,000 | 1,200 900 200 
1038 Springdale 50,000 3 575,000 1,235 925 3708 
1938 indsor 60,000 2 750,000 1,250 925 250 
1938 Ease x 50,000 2 605,000 1,250 950 250 
1938 Schuylkill 50,000 2 600,000 1,250 900 245 


the better thermal efficiencies attainable with higher | 300 deg. F. For this chain-gate and retort stokers 
steam conditions. In these circumstances increased | were suitable. For pressures above 600 Ib. per square 
attention had been given to the superposition of new | inch, however, higher feed temperatures were desirable 
high-pressure boilers and turbines on the existing plant. and these in turn necessitated the use of higher air 
Pressures of from 1,200 Ib. to 1,400 Ib. per square | pre-heat temperatures to maintain low chimney 
inch and temperatures of from 900 deg. to 950 deg. F.| temperatures and high economy. ‘Under these condi- 
had been adopted on these plants, the conditions being | tions, pulverised coal offered advantages, as it permitted 
such that the wetness in the steam at the low-pressure | the use of air pre-heat temperatures up to 550 deg. F. 
end of the existing low pressure turbines would not | and even higher, as at Port Washington, where the 
exceed about 12 per cent. Notable superposed | temperature was 592 deg. F. For this reason pulverised 
installations were shown in Table IT. 


| fuel would probably be regarded with increasing favour | 


__geee 0s! 1. 


charged in granular form as in the dry bottom furnace. 
With high rates of combustion, the former was usually 
preferred. The question of the material to be used for 
superheater turbines was also receiving considerable 
attention. At Port Washington, for instance, a stain- 
less material containing 18 per cent. chromium and 
8 per cent. nickel had been employed. An important 
| factor in maintaining high availability was pure feed 
water, and the trend to-day was to use evaporators 
with suitable chemical treatment in order to obtain 
almost pure distilled feed water conditioned with the 
minimum amount of chemicals and completely free 
from dissolved oxygen. 

With advancing temperatures and pressures, the 
design of steam piping assumed ever-increasing impor- 
tance. The “ diagram ” should be as simple as possible, 
while in the lay-out allowance must be made for 
increased flexibility. These conditions could be 
met most easily by reducing the number of cross-con- 
nections and consequently the number of valves. It 
was now becoming customary to increase the allowance 
for draw to 75 per cent. of the estimated expansion. 
For temperatures above 800 deg. F. the material for 
the pipes as well as for the flanges and bolts must be 
chosen from the point of view of creep. It was now 
the general practice in the United States to use carbon- 
molybdenum steel for the pipes and similar materia! 
had been employed in this country, though in some 
cases chrome-molybdenum steel had been preferred. 
From the point of view of creep at temperatures 
above 900 deg. F., this material was not superior to 
plain 0-5 per cent. molybdenum steel. There were 
several plants in operation with all welded piping. 
including River Rouge and Conner’s Creek. At the 
latter station, most of the alloy-steel valve bodies 
and manifolds were welded to carbon-steel piping, 
it being claimed that a considerable saving in the cost 
of the latter was obtained owing to increased flexibility. 
At the Waterside power station piping of carbon 
molybdenum steel was welded to carbon-molybdenum 
steel forged fittings. The joints were pre-heated 
before welding to from 400 deg. to 600 deg. F. After 
stress relieving at 1,150 deg. F., the joints were X-rayed 
and hydraulically tested. Out of a total of 138 joints 
twenty-six had had to be re-welded and six of these 
had to be cut out and re-made. At Brimsdown, 

ipi of chromium-molybdenum steel had been 
welded by the oxy-acetylene process in accordance 
with the practice in Loeffler boiler installations on 
the Continent. 

During the last ten years the tendency in turbine 
design in the United States had been dominated by the 
desire to obtain the maximum possible output from 
turbines running at 1,800 r.p.m. The peripheral 
speed of the last row of moving blades was therefore 
raised gradually and was now about 1,200 ft. per 


second. In Great Britain, all capacities required 
could be obtained at 1,500 r.p.m., with top speeds 
generally lower than 1,000 ft. per second. For some 


time past there had also been a tendency in the United 
States, mainly from the point of view of space, to 
use single-cylinder machines for pressures up to 600Ib. 
per square inch. This had necessitated the use of 
barring gear for starting up and the employment ot 
this equipment had now become universal with larger 
machines. In this country, the use of barring gear 
had not arisen to the same extent largely as the result 
of the employment of two-cylinder machines, but with 
higher temperatures and pressures it was becoming 
increasingly popular. In the States, the single flow 
arrangement of condensers was still favoured on the 








The conditions for this type of plant were more 
favourable in America than in Great Britain, as the | 
higher standard frequency permitted a higher turbine 
speed. The use of higher capacity boilers was also 
favourable Under good conditions superposition 
could be installed for from 161. to 181. per kW, which | 
was about the same as for an extension consisting of 
condensing units. As the heat consumption referred 
to the additional capacity was 4,000 B.Th.U. per | 
kilowatt-hour, considerable economies could be effected | 
on the whole station. The heat consumption would 
be considerably reduced with improved boiler-house | 
efficiency, and there was a possibility of securing the | 
full benefits of feed heating. Superposition was parti- 
cularly advantageous where further cooling water was 
difficult to obtain and where the existing plant operated 
at comparatively low pressures, provided the latter had | 
still considerable life. It might also be possible to 
increase the capacity to a greater extent by super- 
position than by extension with condensing sets. 
Nevertheless, this practice was probably only a 
temporary phase , | 

In thi country, on the other hand, conditions were 
favourable to the construction of new base load | 
stations equipped with high economy plant operating | 
under high-load factor conditions. The economy of 
such plant would be higher than that of superposed 
units, and the construction of new stations would give 
a longer economic life to the older ones by reserving 
them for peak-load “the lower 





service Moreover, 


| tion surface was limited to four rows of vertical tubes 


in future, especially as boilers of higher capacity were | grounds of simplicity, though economically two-flow 
being called for and the grit problem could be over- | condensers would in most cases be justified. In this 
come by the use of electrostatic precipitation and higher | country, the conditions favoured two-flow condensers 
chimneys. In America fully 80 per cent. of the boilers | both from the economic standpoint and that of the water 
installed within recent years for capacities above | quantity available. Generally speaking, Admiralty 
300,000 Ib per hour had pulverised fuel firing. | mixture was the standard tube material in both coun- 

The many difficulties met with in natural circulation | tries, though where the water was brackish aluminium- 
boilers might be overcome by the use of forced circu- | brass had given a longer life and in fresh water installa- 
lation, such as that employed in the Loeffler and/| tions arsenical-copper had _ been beneficial. The 
La Mont boilers. An example of the latter was being | practice with regard to feed heaters was much the 
installed in the Deptford West Station of the London | same in this country as in the United States. In the 
Power Company, with a steam pressure of 400 Ib. per | latter, however, the usual rise of temperature was more 
square inch, a steam temperature of 850 deg. F., and | than the 50 deg. F. common in Great Britain, with the 
a steaming capacity of 350,000 Ib. per hour. It would | result that on the average one stage less was used. 
be the largest boiler in existence of this type. In the | For high-pressure heaters Admiralty mixture was 
United States little or no progress had been made in| favoured in the States and copper in this country. 
the use of forced circulation. Thus in the Twin Branch | Automatic by-passing had been abandoned in the 
station, there was a boiler designed for 2,400 Ib. per | States as experience showed that the tubes did not 
square inch with natural circulation and the convec- | fail so suddenly as to cause immediate flooding. A 
non-return valve on the bleeder steam pipe was always 
fitted and there was a tendency to adopt the same 
important feature in the design of modern boilers was | practice in this country. At Port Washington, two 
the larger combustion chamber with a consequent | sets of three high-pressure heaters were rovided, 
decrease in heat release. There was also a strong| each of which was large enough for full load, so that 
tendency to reduce the boilers per turbine to two, and | one set could be cut out completely. The practice of 
in base load stations even to one. | Water-cooled | using an orifice instead of a float control for cascading 
walls were now standard practice and their design | the feed heater drains had been recommended on the 
affected the methods of collecting the ash. Either the | grounds of simplicity. In the United States, as in this 
temperature was left high enough to ensure liquefaction, | country, the evaporator and evaporator condenser 
in which form the ash was drawn off, or it was dis-' generally formed part of the feed heating system. In 


arranged at the side of the furnace chamber. Another 
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the United States also, the centrifuged type of booster 


feeder pump was universal, though horizontal recipro- 
cating pumps working on a steam pressure of 1,250 Ib. 
per square inch were installed in the 150,000-kW 
extension of the State Line station. A five-throw 
vertical pump working at 2,000 Ib. per square inch was 
also to be erected at Brimsdown. The increased 
efficiency of the reciprocating pump more than off-set 
its higher cost and the case for it became stronger 
as the pressure rose. 

For large units it was usual to supply vital auxiliaries 
from different sources, so as to minimise the effect on 
station output of failure of one supply. Owing to the 
higher power now required, the electric drive was 
preferred and circulating water pumps were usually 
arranged in pairs for each unit and supplied from 
different sources. In this country they generally ran 
at constant speed, whereas in the United States the 
variable-speed drive, using direct current, or two-speed 
or three-speed induction motors, was preferred, owing 
to the wide limits of maximum and minimum cooling 
water temperatures. Boiler fans were usually arranged 
so that all the motors on one boiler were on one elec- 
trical supply with arrangements for changing over 
to another supply when required. The output was 
adjusted either by vane control or hydraulic couplings, 
in conjunction with constant-speed motors, or by 
using variable-speed induction or direct-current motors, 
either with or without Ward-Leonard control. The 
latter system was being employed on the fan, stoker 
and feed pump motors in the Brimsdown extension, the 
direct-current voltage automatically determining the 
correct relative output of each auxiliary. The remain- 
ing station auxiliaries were to be driven partly by 
alternating-current motors supplied from the house 
service set. This was coupled to the primary turbine, 
and the motors were capable of maintaining sufficient 
output to keep the main plant in full operation, even 
though the frequency of the supply fell to 75 per cent. 
of the normal. 

Practically all the important British and some 
Continental firms had now designed alternators to 
generate at 33 kV. In the United States the maximum 
voltage was 22 kV. At present it appeared possible 
to wind 100,000-kW machines for 66 kV, but it was 
doubtful whether it was an economical proposition. 
In America, the rating of generators running at 3,600 
r.p.m. had progressively increased from 30,000 kW to 
60,000 kW. This had been rendered possible by 
improved materials for rotor forgings, better ventila- 
tion, and by the use of hydrogen for cooling. The 
employment of this method of cooling was mainly 
justified by the higher ratings permitted at high speeds, 
and it formed an important argument in favour of 
superposition. 

Switching voltages of 33 kV or 66 kV would appear 
to meet the general needs for power stations in this 
country. For indoor installation, experience had 
proved the necessity of dividing the switchgear into 
several sections, in order to avoid concentration of 
power on one set of *bus bars and to minimise the risk 
of a total shut down of plant in case of fire. Each 
section was preferably housed in a separate building. 
Metal-clad switchgear was now almost universally 
employed in this country for new power stations. At 
the present time, considerable attention was being 
focused on the oil content in switchgear structures, and 
there was a tendency in this country to reduce the 
amount of oil to a very small quantity. The technique 
of high-voltage circuit breaking had been greatly 
advanced by developments in methods of are control. 
These included the cross-jet explosion pot and the 
impulse-type switch in which the oil was forced across 
the are by mechanical means. On the Continent 
considerable development had taken place in gas blast 
and water or expansion circuit breakers. With regard 
to the gas blast breaker, it might be said that while 
a blast of cold air was an excellent deionising agent, 
great importance was also attached to the disposal of 
the are energy. This had to be carried away by the 
air which, having low specific heat, was easily raised 
to a pressure or volume difficult to deal with. It was 
thus easier to design for large breaking capacity at 
high than at low voltages. There had been no success 
in adapting the gas blast breaker to metal-enclosed 
types, so that its advantages could only be secured at 
the cost of those safety features which were peculiar to 
these designs. In both this country and in the United 
States there were a few extra high-voltage outdoor 
installations carried out in metal-clad designs. These 
could hardly be regarded as standard, and their main 
interest lay in the fact that they illustrated a tendency, 
indicated progress in the technique of insulation aad 
the successful enclosure in metal housings of the 
conductors of high-voltage systems. 

The discussion was opened by Mr. P. J. Robinson, 
who expressed regret that so much emphasis had been 
laid on American practice to the exclusion of what was 
happening in this country. The figures given for 
Port Washington showed that the capital cost of 
installing high-pressure plant was very high. It 
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worked out at 22/. per kilowatt, compared with the 
17-5. per kilowatt for the 200,000 kW installed at 
Clarence Dock. When 400,000 kW had been installed 
at the latter station the cost would not be more than | 
16-71. per kilowatt, In 1936 the coal costs at Clarence 
Dock were 0-09d. per kilowatt-hour, compared with | 
0-08d. at Port Washington, but the overall costs, which 
were the important item, were 0-202d. and 0-268d. per 
kilowatt-hour, respectively. He was very interested | 
in the subject of boiler availability. It was impossible | 
to keep a boiler on the line continuously for the same | 
time as a turbine. At Clarence Dock the turbines were | 
out of commission for three or four weeks every two | 
years, but the boilers could not be run for more than 
2,000 hours before they had to be hand cleaned. The 
question was further complicated by the fact that in 
this country the boilers must be surveyed by the Board 
of Trade every twelve months, and this took from two 
to four weeks. In other words, a boiler could not be 
run for two years continuously, but this was essential 
if the ‘‘ one boiler, one turbine’ system was to be 
used. Probably, however, the most serious aspect of 
this policy was that it required specially chosen coal of 
good consistency, as was used at Port Washington. 
On the whole, he thought too much publicity had 
been given to this type of plant. Invariably in the 
background there was a reserve, which could take the 
load when anything happened to the plant on which 
the limelight had been thrown. 

Continuing, Mr. Robinson said that he did not 
think forced circulation was as yet a competitor of 
natural circulation. Even in Germany the Lamont 
boiler had not been built for capacities exceeding 
25,000 Ib. per hour. It required two pumps and the 
extra power required to drive them was a direct charge 
on the boiler efficiency. The same applied to the 
Loeffler boiler, which had the added disadvantage of a 
complicated lay-out of valves and brickwork. At 
Port Washington the problem of protecting the radiant 
superheater at starting had been overcome by covering 
it with asbestos, which was afterwards burnt off. This 
was all very well if the boiler was kept in service for 
long periods, but was not economical if it had to be 
taken out of service every few months. Automatic 
control of the boilers was useful where the load was 
fluctuating, but was not justified in base-load stations. 
Where the circulating water contained salt and sand 
it was advisable to bell-mouth the inlets to the 
condenser tubes, but further research on this subject 
was necessary to render the entry less violent. 

Mr. W. M. Selvey said that much of the work described 
in the paper had been thought out by American 
engineers during a period of intense depression. This 
applied to the researches on the purity of steam, 
which was almost a new science. Perhaps the most 
outstanding feature at Port Washington was the 
curious corrosion that occurred. This might be due 
to some local conditions. 

Mr. F. Forrest regretted that the problem of coal 
handling at large stations had not been dealt with by 
the authors. The size of such stations running at high- 
load factor would be limited by the ability of the rail- 
ways to maintain a continuous inward and outward 
flow of trucks. At Hams Hall, sidings capable of 
handling up to 12,000 tons per day would have to be 
provided for. Arrangements had to be made for 
delivering coal both into the station and into store, 
and also for recovering it from store. The last was a 
difficult problem, as the amount handled must be 
capable of maintaining the station in operation if 
conditions were such that the incoming supply was 
cut off. This actually happened last Christmas, when 
the congestion due to holiday traffic was followed by 
a period of intense fog. Having got the coal into the 
station, the next problem was how to consume it most 
efficiently. Some 80 per cent. of the boilers in the 
United States were fired with pulverised fuel, and he 
believed that this was the best way of consuming coal, 
and was likely to become more or less standard. At 
the present time the pits could not supply the require- 
ments for small coal, and undertakings were having to 
take large coal and crush it, which added to the cost. 
A stoker had to use small coal, while a pulveriser could 
deal with varying sizes. The disposal of ash was also 
important. The clinker from stokers could be used 
for road making, but there was no demand for the 
pulverised-fuel ash. He suggested that in future the 
standard practice would be to trap it in an electro- 
static precipitator. At Birmingham this was done 
with an efficiency of over 90 per cent. For the reasons 
stated by Mr. Robinson, he thought that unless there 
was a large reduction in expenditure per unit of output, 
it might be more economical to put in a number of 
small boilers than a few large ones. At the new Hams 
Hall station he was arranging for six separate switch 
houses, one for each machine, and the feeders would 
be grouped, so that the total loss of one switch house 
would not interfere unduly with the supply to major 
substations. 

Captain J. M. Donaldson remarked that the position 
with regard to gas washing might shortly become ' 








serious. This added 30s. per kilowatt to the capital 
cost of a station, and also considerably increased the 
operating cost. There was no need for it to be enforced 
outside London, though there were indications that it 
might be. As regards 33-kV generation, they had been 
no cause for anxiety at Brimsdown for eleven years, 
and the smell of ozone need give rise to no apprehen- 
sion. There might be some risk at starting, due to 
neutral inversion, but this could be overcome by 
dead-earthing the machine. He had always preferred 
outdoor switchgear, and now would have nothing else. 

Mr. F. H. Clough said that the estimated gains 
obtainable by using high steam pressures and tempera- 
ture might be accepted as correct, but only for very 
large turbines. The economical advantages of high- 
voltage generators also depended on the size of the 
machines. The authors had suggested that the wind- 
ings on these machines were a development from cable 
practice, but they were more a development from 
normal alternator practice. The heating and insulation 
had been carefully studied, especially from the point of 
view of surges, and they could be considered as reliable 
as those of lower voltages. The provision of switchgear- 
testing stations had been well worth while, but he 
hoped that engineers would be moderate in their 
demands on them for proving purposes, as they could 
be better employed for research. 

Mr. E. Parry would like to have had more guidance 
from the mass of facts collected by the authors. They 
had omitted to state the effect of the gird on operation, 
and in this connection it must be mentioned that 80 per 
cent. of the plant in the selected stations was now shut 
down at night. The paper rather indicated that all 
plant was base-load plant. His views on super- 
position were different from those of the authors, 
which were sometimes difficult to understand. During 
the last ten years a number of stations had been built 
in this country on admirable sites. In course of time 
extensions to these would be necessary, and it would 
be difficult to instal condensing sets. They would 
therefore offer a good argument for superposition. 

Mr. J. Clark said that forced circulation had not 
been adopted to overcome the disadvantages of natural 
circulation. The latter had many advantages, while 
the former introduced complications and required more 
power. 

Mr. J. P. Chittenden thought that it would have 
been better to have called the paper “ American 
Practice,” since it did not deal with either British or 
Continental developments. Of the 40 stations recently 
built in the United States, more than half had one 
boiler to one turbine, and the trouble of availability 
had not been overcome by keeping boilers in reserve. 
Reheating was not progressing in the United States, 
Port Washington being a special case. He did not 
agree that we were leading with regard to steam 
temperatures, for 70 per cent. of the new turbines in 
the States were designed for over 900 deg. F. Super- 
position was another thing in which we were behind, 
and great savings in capital charges could be effected 
in this way. The English selection of 600 lb. per 
square inch was a happy one, since about that value 
there was a change in the cost figure which was very 
definite. Turbines with a maximum economy could 
be obtained at speeds of 3,000 r.p.m., and their blade 
speeds were only a little higher than those running at 
1,500 r.p.m. Most of the failures were due to the 
vibration set up in the discs, which was greater on 
low-speed machines. 

Mr. K. Baumann, in reply, emphasised that the 
paper was intended to give a bird’s-eye view of develop- 
ment, so that we could compare our own conditions 
with those of others and learn what to avoid. The 
practice of others was not necessarily better than ours, 
and British engineers could be proud of their achieve- 
ments. Information was easy to get from the United 
States ; it was difficult to obtain from the Continent and 
that was why it had not been included. The capital 
cost at Porf Washington was for the first set, and 
included most of the coal-handling plant. It would be 
reduced by 25 per cent. when the station was ultimately 
completed. The authors had ado a neutral 
attitude with regard to forced and natural circulation. 
He did not agree that we had lagged behind so far as 
the use of high temperatures was concerned. 

(To be continued.) 








THE Marcer Biocon AERO ENGINES.—We are informed 
that the French aircraft-constructing firm, Messrs. Marce| 
Bloch, 41, Quai Paul-Doumer, Courbevoie, Seine, the 
designers of the new 200-m.p.h. Air-France passenger 
aeroplanes which have recently established a new record 
of 57 minutes for the London—Paris trip, have turned 
their attention to the design and manufacture of aero 
engines. Two new motors, we understand, have now 
been developed ; the one a four-cylinder inverted engine 
of 95 h.p., and the other a 400—450-h.p. engine, also of 
the inverted type. These are now being completed at 
the new works on the banks of the Seine, near St. Cloud. 
Mr. Maillard the engineer-in-charge, formerly held a 
leading position in the engine-maintenance department 
of Messrs. Air France, at fe Bourget aerodrome. 
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TILTING OPEN-HEARTH FURNACE 
PRACTICE.* 


By A. Rosryson. 


I~ all, contributors to the Symposium have sub- 
mitted particulars. of 28 tilting furnaces, ranging from 
the first one built to the latest. 
installed at the works of Messrs. Appleby-Frodingham 
Steel Company, Limited ; Messrs. Cargo Fleet Iron 
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These furnaces are | 


Company, Limited; Messrs. Dorman, Long and Com. | 


pany, Limited; Messrs. Guest Keen Baldwins Iron 
and Steel Company, Limited; Messrs. Hadfields, 
Limited ; Measrs. South Durham Steel and Lron Com- 
pany, Limited; and Messrs. Skinningrove 
Company, Limited. The first tilting furnace in this 
country was installed in 1902 at the 


Steelworks, by the late Mr. Mannaberg. The erection 


Iron | 


Frodingham | 


and starting up were supervised by Mr. Benjamin | 


Talbot, and to these pioneers must be given the credit 
for the subsequent development of this process. 
original furnace is still working and has had very few, 
minor, alterations. The newest furnace is in these 
same works. The Talbot process, as originally worked, 
tapped 25 per cent. of the finished charge, leaving 
75 per cent. of the charge of finished steel as a diluent 
for the next charge of pig-iron. The practice was to 
work a charge of almost wholly molten blast-furnace 
iron. The present-day practice is usually based upon 
a large proportion of partly-refined mixer iron with 
varying amounts of steel scrap, and the tapping of the 
greater portion of the steel charge when ready-—only 
a small amount of molten steel and the finished slag 
being left in the furnace. In this country at the 
present day, there are at work as far as can be ascer- 
tained, 36 tilting furnaces, usually from 150 to 300 
tons capacity, and at least three others in course of 
erection. These are producing from 1,000 to 2,500 
tons per average normal week, with a total yearly ingot 
production of approximately 2} million tons. 
furnaces are producing satisfactorily steels of very 
varying compositions from ingot iron to high carbon 
billets, including structural steel, plate steel, and tube, 
rail forging and low-alloy steels ; in fact, any type for 
which a satisfactory market can be found. One tilting 
furnace is producing acid steel and another very high- 
grade forging steel, &c., from very inferior material. 


The | 


These | 


The iron ores of Great Britain, used for making basic | 


pig-iron, are low grade and phosphoric, and the pig- 
irons produced therefrom contain from 1 per cet. to 
2 per cent. of phosphorus with either a high silicon or 
sulphur and in many cases a low manganese. Without 
a large proportion of steel scrap, these irons are not a 


very suitable charge for the fixed open-hearth furnace. | 


There are very limited supplies of steel scrap in this 
country, and it has been found necessary, in many 
districts, to use a high proportion of pig-iron. Although, 
in many cases, fixed furnaces are working a high pro- 
portion of molten iron in the charge, this has been 
done with the help of a tilting furnace—the active 
mixer—which partly refines the charge. These active 
mixers can be, and have been, easily converted into 
steelmaking tilting furnaces. 
furnace, as installed in this country, is primarily 
adapted to carry a high metallurgical load, i.¢., to carry 
out efficiently a heavy amount of refining. 
they melt cold stock reasonably well, they are not 
as quick melters as some of the modern fixed furnaces 
designed to work with a high scrap charge. The speed 
of the tilting furnace is governed to a large extent by 
the speed of the refining. Tilting furnaces have been 
designed, and are working, which compare very favour- 
ably with the best of the quick-melting furnaces. The 
—_ input of heat must be such as to supply the 
eat requirements of the charge; any heavy cutting- 
down of the heating mediums would cause loss of flame 
control with its subsequent troubles. In effect, when 
working high proportions of molten iron, it is found that 
best outputs seal equalities are obtained by arranging 
that the furnace should have a fairly cohstant supply 
of gas and air throughout the working of the heat, 
he outstanding advantage of the tilting furnace is 
the ability to remove the impure slag at any period 
after melting and to cast the whole or only a portion 


of the finished steel, at will, without emptying the | containing 75 per cent. iron with 1-5 per cent. phos- 
The pessibility of slag re- | P* - - : : 
moval is of primary importance when dealing with low- with a small quantity of steel) contains more lime and 


furnace of metal or slag. 


grade materials or high proportions of basic pig-iron ; it | 
allows the refining to be carried out in two stages | 
(or more if required), giving economy in the use of 
refining materials, a much smaller slag burden in the 
furnace, and the possibility of finishing the charge 
under a small quantity of clean slag of the most suit- 
able composition with consequent control of the 
quality. Asa by-product of this, a rich slag is obtained 
with a low iron loss; it is high in phosphates, which 


* Introductory Survey of papers presented for the 
Symposium on Steelmaking (Acid and Basic Open- 
ron 


Hearth Practice), held at the annual meeting of the 
and Steel Institute on May 4 and 5, 1938 


Abridged. 


The normal large tilting | 


Although | 
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Ix the above diagrams the figures plotted for tin and copper are the official closing cash quotations 


” 


and “ standard ” metal, respectively. The prices shown 


of the London Metal Exchange, for “ fine foreign 
Middlesbrough prices are plotted 


for lead are for English metal, while those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both for No. 1 quality. The price of 
quicksilver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per 
standard box, but in all other cases the prices are per ton. Each vertical line in the diagrams represents 
a market day, and the horizontal lines represent 1/. each, except in the case of the diagram relating to 
tin-plates, in which they represent ls. each. 


air ports, &c., are comparable with those of a fixed 
furnace of a very much smaller capacity. This, to- 
gether with its considerable output, gives a very low 
fuel consumption per ton of ingots, and, as a conse- 
quence, a very favourable refractory cost. Modern 
tilting furnaces are working is this country with a 
consumption (neglecting heating up) of less than 3 ewt. 
of coal at the gas producers per ton of ingots, with no 


is of considerable value as an offset to the cost of steel 
production. Slag is regularly produced with a 90 per 
cent. citric-acid solubility, containing from 16-5 per 
cent. to 17-5 per cent. phosphoric acid from a charge 
phorus. The finishing slag left in the furnace (together 
iron oxides than the primary slag and these can be 
used with economy by the following charge. The| credit for waste heat, giving an average production 
furnace bottom is protected, giving a saving in fettling | of a variety of products of 2,500 tons weekly over a 
materials. (It is usual to go a full run without seeing | period of 8 weeks with a maximum of 2,800 tons in 
the bottom at many works.) The molten slag and| one week. The proportions of scrap in the furnace 
metal also keep the furnace hot and form a means for | charge can be varied within wide limits and the process 
absorbing and melting or dissolving the iime and oxide | can take advantage of the market prices in this respect. 
additions to the following charge, giving a quick slag | 
formation. For these reasons, there is considerable | T : “ ens The totel freigh' 
sag aye . slag making and fettling ee | pacing through the Welland Ship Canal eee aoe 

As will be scen from the description of t © various | .mounted to 664,091 tons, against 666,927 tons in April 
plants, the modern tilting furnace, in comparison with | 1937, The freight traffic on the St. Lawrence Canals 
its capacity, has a moderate bath area, but a con-/| totalled 357,852 tons in April, compared with 391,261 
siderable depth. The chequer capacity and gas and‘ tons in April 1937. 
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COLLAPSE OF AN ALL-WELDED 
BRIDGE AT HASSELT, BELGIUM. 


By O. Bonpy, M.1.Struct.E. 


Ir is the first time in the history of structural 
welding that an accident of such magnitude has 
taken place as the collapse of the road bridge over 
the Albert Canal at Hasselt, Belgium. Previously, 
only minor setbacks had occurred, some in America 
and some in Belgium and Germany and other 
Continental countries. Actually, it is surprising 
that no other major collapses have yet occurred, 
as certain difficulties were to be expected in the 


Fig.1. 











tion. It was, naturally, impossible to inspect the 
fractured members of the bridge which had 
been submerged. This was to be regretted, as 
it may reasonably be supposed that the initial 
fractures occurred in the lower chord. Accordingly, 
no claim can be made, at this stage, to state defi- 
nitely the causes of the accident. This must be 
left until the detailed report from the Belgian 
Commission, which has been appointed, is available. 
As, however, this may take some months to com- 
plete, the following notes may be of interest to 
structural and welding engineers and may possibly 





help them in forming their own conclusions. 
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early days of the development of this new structural 
method. Engineers have to take some risk in 
employing new methods of design and construction, 
and accidents are, in a sense, of value in 
putting technical progress on a sound basis. The 
collapse of the Hasselt all-welded bridge took place 
on Monday, March 14, at about 8.20 am. A 
tramecar and a number of pedestrians were on the 
bridge at the time, but they all reached the bank 
safely and no lives were lost. About six minutes 
elapsed between the loud report of the first crack 
and the falling of the bridge in three parts. It had 
been in service for only about fourteen months, the 
acceptance tests by the Ponts et Chaussées Adminis- 
tration having been carried out on January 19, 
1937. The total weight of the bridge was 646 tons, 
and the damage is estimated at between 3,000,000 
and 4,000,000 Belgian francs, or about 25,0001. 

The writer was able to inspect the bridge, and 





the following remarks are based on personal observa- 
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The general arrangement and main dimensions of 
the bridge are shown in Figs. 1 and 2, on this page ; 
cross-sections of the bridge are given in Figs. 3 
and 4 and cross-sections of the main members in 
Figs. 5 to 7. These drawings are based on informa- 
tion previously published.* It will be seen that 
the bridge is of the Vierendeel type named 
after Professor Vierendeel. It forms a statically- 
indeterminate system consisting of chords and 
vertical posts only, there being no diagonal members ; 
chords as well as posts are exposed to bending 
moments, in addition to axial stress and shear. 
Since the advent of welding, these Vierendeel 
girders have been repeatedly constructed by welding 
instead of riveting, and it has been shown that 
welding can add considerably to the principal 
advantages claimed for the Vierendeel girder. 
Methods of calculation for Vierendeel girders have 








* L’Ossature Métallique, September, 1936. 


been scientifically developed to a high degree. 
Those interested in the matter may be referred to 
one of the latest publications on the subject.* 
Moreover, Vierendeel girders have also been put to 
severe laboratory tests. In 1933 the writer had 
the privilege of inspecting fatigue tests carried out 
at Professor Dustin’s laboratory at Brussels 
University on large-scale welded Vierendeel joints. 

The Hasselt bridge which collapsed is only one 
of more than 50 welded Vierendeel bridges which 
have been erected in Belgium during the last five 
years, the largest so far being that of 90-m. (297 ft.) 
span across the Albert Canal near Haccourt. 
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Certain defects in welded bridges have been noticed 
in previous cases,t and it is known that considerable 
shrinkage stresses were introduced by welding, 
resulting in one case even in raising one end of the 
bridge by about 1} in. above its bearing. From 
another sourcet it may be gathered that there has 
been some doubt regarding the reliability of welding 
in the case of the Belgian bridges generally. In 
the case of the collapse of the Hasselt bridge, it 
was said by people who were on the bridge or in 
its neighbourhood at the time, that one of the 
cross girders first began to fall off and that a big 
crack then opened in the lower chord of the bridge, 
thus transmitting all the load to the upper chord, 
which acted as an arch. The horizontal thrust 
thus thrown on the abutments can still be judged 
from the shearing off of big portions of masonry. 
Cracks then appeared in the upper chord, followed 
by the collapse of the whole bridge in three portions, 
as illustrated in Fig. 8, page 670. The outer portions 
fell on to the tow-path on both sides of the Albert 
Canal, and this may have been the cause of a number 
of secondary fractures, both in the chords and 
verticals. It may be judged from Figs. 9 and 10 
* Professor Louis Baes, “‘La Poutre Vierendeel,”’ 
L’Ossature Métallique, December, 1937. 
fee E. Frangois, L’Ossature Métallique, May, 
t H. Gerbeaux, Revue de la Soudure Autogéne, Paris, 
April, 1938. 
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that the impact forces must have been considerable. 
The material employed in the construction of the 
bridge is understood to have been Belgian steel 
St. 42, with 42 kg. to 50 kg. per square millimetre 
tensile strength, equal to about 26-6 tons to 
31-6 tons per square inch. (This may be compared 
with the standard quality of British structural mild 
steel with a tensile strength of 28 tons to 33 tons 
per square inch.) The Belgian steel is of Thomas 
quality throughout, both for the plates and the 
broad- flange The maximum thickness of 
the plates is 55 mm. (about 2} in.) in the upper 
chord. Although such thicknesses are not unusual 
in modern welded construction, it appears that they 
may form a source of danger, particularly in view 
of the very thin fillet welds which are used for 
joining the webs to the flanges. The homogeneity 
of thick plates has alse always been a matter of 
concern to rolling mills and consumers. It may 
be mentioned that welded plate-girder bridges have 
been built in Germany with flange plates even up 
to 90 mm. (34 in.) thick, but these flanges were of 
the bulge-profile type. It may be supposed that 
the carbon content of the steel was not more than 
}-15 per cent., and sulphur and phosphor not more 
than 0-03 per cent. each, and in this connection 


beams. 


there should not have been unusual difficulty 
in arriving at satisfactory welds. The fractures, 
whether in the welds or near welds, or in the 


parent material, show exceptional brittleness of the 
steel. It has been claimed that this brittleness 
was due to the influence of heat introduced by 
welding, but this could hardly explain the brittle- 
ness at fractures several feet away from the welds. 
Photographs of some of the fractures are repri 
duced on page 682. 

Before referring to any conclusions which may 
be drawn from an inspection of the bridge, con- 
sideration may be given to some of the details of 
the failure shown by the illustrations. Fig. 12, 
shows the embankment on the Hasselt 


page 682, 
with a vertical member broken 


side of the canal 
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off close to the erection weld. Very probably these 
failures occurred only in the course of the collapse, 
in consequence of the impact when the bridge deck 
fell on the towpath. The photograph reproduced 
in Fig. 1! was taken from the top of the Hasselt 
It shows the upper wind bracing, con- 
welded between the 


abutment 
sisting of rolled-steel joists 
upper chords by means of vertical gussets. 
is neither a system of diagonals nor a rigid con- 
nection in the horizontal plane. These cross 
members could, therefore, not be expected to act 
together as a real wind bracing, but only as indi- 
vidual stiffeners against lateral 
upper chords. This purpose, it is hoped, is the 
only one they were meant for. A larger scale view of 
an upper chord fracture is shown in Fig. 13, page 682. 
It will be seen that fracture occurred about 4 ft. 
from the web weld (extreme right of illustration) 
and about 12 in. away from the end fillet weld 
joining the wedge-shaped connection piece to the 
bottom flange, as can b>» distinguished in Fig. 13. 
The brittleness of the steel is obvious, while the 
deformation shown in the upper diaphragm plate 
again indicates that the welds were stronger than 
the parent metal. 

These conclusions are confirmed by the appearance 
of the upper-chord fracture shown in Fig. 14. 
Here again the failure in the lower flanges is at a 
considerable distance from the transverse fillet weld. 
This distance can be estimated at about 18 in. 


When the broken vertical, with a portion of the | ferred outside this danger zone. 





There | 


buckling of the | 


| upper chords. 





View FROM Top or HassELtT ABUTMENT. 


thick and 300 mm. wide, occurred at a distance of 
about 4 in. away from the welded-on cover strap. 
It will also be noticed that this crack started at the 
corner where the batten plate joined the flange. 
owing to the notch effect. At the far-side flange 
the crack went right across the cover plate. In 
both flanges the appearance of these cracks seems 
to indicate that the welds were at least as good as 
the parent material. The big crack in the 0-8-in. 
thick web plate of 4 ft. depth occurred at a con- 
siderable distance from the web weld, the latter 
being indicated by the marks of cover straps which 
were only used for erection pu “poses. 

In drawing some conclusions from an inspection 
of the collapsed bridge and a consideration of the 
drawings and photographs, it may be assumed that 
the bridge was carefully designed, both as a whole 
and in its details, full use being made of experience 
with more than fifty long-span Vierendeel bridges 
in Belgium. Nevertheless, the arrangement of the 
upper wind bracing appears to need some explana- 
tion, as it does not act as a wind bracing, but only 
as a stiffening arrangement against buckling of the 
As a detail of doubtful reliability, 
the joints between the curved plates and the flanges 
of the upper and lower chords may be mentioned. 
These joints were, no doubt, those of stress concen- 
tration, and most of the fractures occurred in their 
immediate neighbourhood. With a certain addi- 


| tional cost, erection welds might have been trans- 


It is obvious from 


top chord, dropped against the concrete deck of | an inspection of the bridge that the assembling was 
the bridge, as shown in Fig. 12, the effect was as | not as correct as it should have been, and a close 


shown in Fig. 15. 
web and the flange are a striking feature. 


The sharp edges of the broken | inspection of the lower wind bracing and the joints 
No | 


between the cross girders and the lower chords 


deformation whatever can be seen by the naked | indicates that the welders were expected to make up 


eve. 


The question of internal stresses in the steel | for lack of alignment. 


As a consequence, it may 


material is illustrated by Figs. 16 and 17. They | be assumed that force had to be applied when 
show part of the lower chord on that part of | assembling individual parts for welding, and initial 
the bridge which dropped on to the embankment | stresses may have been introduced. 


opposite the Hasselt side. 


It will be noticed that | 


The Belgian steel of 42 kg. to 50 kg. per square 


the failure in the near-side flange, which is 45 mm. | millimetre tensile strength was of Thomas quality 
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and had to comply with the specifications of the 
Belgium Ponts et Chaussées Authorities.* The 
yield point is 28 kg. per square millimetre, and 
the elongation on a gauge length of 5 diameters 
was to be 22 per cent. It is understood, however, 
that there were certain difficulties in obtaining the 
necessary elongation with plates of greater thick- 
nesses. From the above notes, and particularly 
from some of the photographs, there can be little 
doubt regarding the poor quality of the steel. The 
fractures throughout are more similar to those 
usual with cast-iron than to those which would 
have been expected with mild steel. There is also 
a possibility of internal stresses having been in 
existence from the rolling process, and Figs. 16 
and 17 appear to support this. On the other hand, 
it may be said that the brittleness of the steel alone 
could hardly explain a collapse of this sort, but 
in conjunction with other influences, the poor 
quality of the parent metal was, no doubt, of 
great importance. 

In fairness to the steel material it must be said 
that many of the welds which could be inspected 
by the writer were of very poor appearance and 
would not have been accepted as complying with 
any of the modern structural-welding specifications. 
Some of the welds which could be inspected at 
close range had very irregular surfaces and showed 
lack of penetration and under-cutting. Apparently 
heavy-gauge electrodes were used, No. 6 gauge 
(5 mm.) for the first run and No. 4 gauge (6 mm.), 
and even up to 10 mm. (2 in.), for the following 
runs. This may have involved another danger 
source in leading to accumulation of stresses. The 
great number of erection welds which had to be 
done on the site may be gathered from Figs. 1 
to 4, which also show that many of these welds 
were placed in danger zones. In this connection, 
it is of interest that recent failures of welded railway 
bridges in Germany have been explained by the 
unreliability of the German steel St. 52 for certain 
types of welding procedure. In a recent publica- 
tion details are given of transversal cracks in the 
fillet welds between webs and flanges, these cracks 
even continuing into the parent metal of the flange 
plates, which were 60 mm. thick. This is only one 
case which would confirm the view that neither the 
steel nor the welding procedure should be blamed in 
failures of this type. It is probably correct to say 
that an unfortunate combination of a number of 
factors was responsible for the collapse of the 
Hasselt bridge, and one useful conclusion to 
be drawn for future work is that attention should 
more and more be concentrated on the scientific 
investigation of all possible factors. The construc- 
tion of welded-steel buildings and bridges is, 
obviously, not yet at a stage where contractors 
should undertake structures of this type before they 
have made sure that every detail of the design 
and method of erection have been given careful 
consideration. There is, however, reason to believe 
that accidents like that at Hasselt may ultimately 
act as a stimulus to further progress. 








HEAT BALANCES FOR LOCOMOTIVE 
BOILERS. 
By Lawrorp H. Fry. 

In a study of the operation of a locomotive boiler 
it is essential to set up a heat balance to show how 
the heat in the coal fired is distributed. It is of 
interest to know how much heat is actually developed 
by combustion, how much heat is taken up by the 
boiler, and what proportion of this heat is utilised 
in evaporating and superheating the steam. Such 
a heat balance would provide information as to the 
distribution of the heating value of the coal fired 
among the following items : 

A. Heat lost in smokebox gases— 

(a) In dry gases of combustion. 
(6) In vapour formed by combustion. 
B. Heat lost by incomplete combustion— 
(a) By formation of CO. 
(6) By escape of unburned fuel. 
C. Heat taken up by boiler heating surface— 
(a) Utilised in production of steam. 
(6) Lost by external radiation. 


rR Philippon, Welding Industry, London, May, 1938. 
t O. Kommerell, Der Stahlbau, Berlin, No. 7/8, 1938. 


In a stationary boiler it is not difficult to obtain an 
itemised balance. The weight of coal fired and the 
weight and quality of the steam produced may be 
measured. With this information, together with 
the analysis and temperature of the gases of combus- 
tion, the major items of the heat balance can be 
determined directly. As an alternative, with large 
modern steam-producing units, a balance may be 
struck by determining only the heat carried away 
in the gases of combustion and estimating the minor 
losses due to unburned fuel and external radiation 
and combustion. 

In the case of a locomotive the matter is not so 
simple. In order to obtain high steam production 
within restricted limits of weight and space, the 
| locomotive boiler is driven to very high rates of 
|combustion. As a result a considerable proportion 
| of the coal escapes up the stack unburnt. Even in 
| tests in a locomotive laboratory it has been found 
| to be practically impossible to collect and measure 
j all of this unburned coal passing out of the stack. 
| Sampling devices have been tried to estimate the 
loss but have not proved satisfactory. The gas 
analysis provides information as to the weight of 
smokebox gas produced per pound of coal burned, 
but in the absence of information as to how much 
coal is burned and how much is lost unburnt, the 
total heat carried away by the smokebox gases is 
unknown, and a heat balance cannot be set up 
without further study. The purpose of the present 
article is to discuss two methods which have been 
proposed to overcome this difficulty. 

The present writer some time ago* developed 
a method by which an equation was set up with 
the loss by incomplete combustion as the unknown 
quantity. The method is effective and has been 
used to a considerable extent by the Pennsylvania 
Railroad in analysing the results obtained on 
their Altoona test plant. The method is for use 
when boiler tests are made under uniform conditions, 
with measurement of the amount and heating value 
of the coal fired, quantity and heat content of the 
steam produced, and determination of the analysis 
and temperature of the smokebox gases. In earlier 
descriptions of the application of the method 
Study of the Locomotive Boiler, Simmons- 
Boardman, 1924 it was assumed that of the coal 
fired, part was completely burned and part escaped 
completely unburned. Calculations based on this 
assumption give reliable results, but a more accurate 
picture is obtained by assuming that the greater 
part of the loss by unburned fuel is due to the escape 
of carbon only. This means that except at very 
high rates of output, when hydrogen appears in the 
smokebox gases, all of the hydrogen is burned. 
The process of calculation on this basis is illustrated 
later by following an actual example. 

Recently, Dr. P. Lewis-Dale has described, in a 
paper read before the Institute of Fuel, a test 
procedure developed by Professor A. C. G. Egerton, 
F.R.S., for the London Midland and Scottish 
Railway Advisory Committee on Scientific Research. 
The Egerton method attempts to estimate by 
measurement the amount of unburnt carbon which 
escapes in the smokebox gases. To do this two 
samples of the smokebox gases are taken continu- 
ously. One sample is analysed in the regular way 
for CO,, CO, O, and H,. The other sample, which 
serves for determination of the unburnt fuel escaping, 
is diluted with air admitted continuously and is 
then split into two streams. One stream is carried 
directly to a CO, recorder. Comparison of the 
reading thus obtained with the value found for the 
undiluted sample gives the proportion of air 
admitted. The other stream of the diluted sample 
is carried through a small furnace heated con- 
tinuously to 1,750 deg. F. Here the unburnt 
carbon of the smokebox gases is burned in the air 
of dilution to produce CO,. From the furnace, the 
reburned sample goes to a third CO, recorder. 
Three values for CO, content are thus obtained, 
that of the original smokebox gases, that of the 
diluted gases, and that of the reburned diluted 
gases. From these the amount of free unburned 
carbon escaping in the smokebox gases can be 
computed. The weight of coal actually burnt is 
thus found. As the temperature and weight of 
gas per pound of coal burnt are known, the amount 











~ * Proc. I.Mech.E., 1908, page 269. 








of heat lost in the smokebox gases can be computed. 
By adding to this the heating value of the unburned 
carbon found as above, together with an assumed 
figure of 4 per cent. for external radiation, Dr. 
Lewis-Dale arrives at the total heat loss. The 
difference between this and the heating value 
of the coal fired gives the heat available for steam 
production. The apparatus required can be in- 
stalled on a locomotive and dynamometer car and 
used to obtain continuous and _ instantaneous 
results on the road under service conditions. The 
method merits very careful consideration as no 
opportunity for exploring the details of locomotive 
boiler operation should be neglected. The one 
weak point that appears is that the sample for the 
determination of the unburnt carbon is collected 
through a single small pipe in a fixed position in the 
smokebox. A good deal of study seems to have 
been given to the question and the opinion is 
expressed that the sample taken is properly repre- 
sentative. This may be true of the particular 
locomotive or locomotives on which the apparatus 
has been tried. For other applications there 
must always be considerable doubt as to whether 
a small sampling tube in a fixed position near the 
smokebox flue sheet will trap a properly represen- 
tative sample of the coal escaping unburned. The 
unburned or partly burned coal will come through 
the flues in all sizes from impalpable soot to frag- 
ments } in. in diameter. The coal carried by the 
gas will vary in quantity as the output varies, 
and the distribution across the tube bundle is also 
likely to vary with varying conditions in firing. 
It seems that a method depending on a single 
sampling tube in an invariable position will require 
a considerable amount of control work before its 
results can be accepted unhesitatingly. 

Before examining in further detail the methods 
by which a heat balance may be obtained, considera- 
tion is given to the boiler efficiency and its sub- 
divisions. First comes overall boiler efficiency. 
By this is meant the heat in the steam delivered by 
the boiler expressed as a percentage of the heating 
value of the coal fired. Usually, this is determined 
by a test in which the boiler is operated under 
constant conditions. The time of the test must be 
reasonably long so that the amount of coal fired 
and actually consumed or passed through the 
boiler can be determined accurately. Usually, 
the fire is brought to a known condition at the 
beginning of the test and at the end of the test is 
again brought to the same condition. It can then 
be assumed with reasonable accuracy that the 
amount of coal fired during the test is the same as 
the amount of coal consumed during the test. 

In the Egerton method of test described by Dr. 
Lewis-Dale, an instantaneous heat balance is 
established which applies to conditions obtaining 
during the short interval of time required for 
making the gas analyses and measuring the smoke- 
box temperature. No measurement of rates of 
firing and evaporation is made. The method 
attempts to determine the coal in process of com- 
bustion, the value per pound of coal of the losses 
covered by items A and B and estimates item C (5) 
of the heat balance. By deducting these losses 
from the heating value of the coal, the heat utilised 
in evaporation is obtained. This expressed as a 
percentage of the heating value of the coal gives 
the overall boiler efficiency. 

It should be noted that Dr. Lewis-Dale calls this 
quantity the “furnace efficiency.”” This nomen- 
clature is unfortunate, as if the term “ furnace 
efficiency ”’ is to be used, it should be applied to the 
furnace or firebox only and should designate the 
heat actually produced by combustion expressed 
as a percentage of the heat in the coal fired. Dr. 
Lewis-Dale defines his so-called “ furnace efficiency ”’ 
as “‘ the ratio of heat available for steam raising 
to the heat resulting from the complete combustion 
of the coal,” a definition which, taken by itself, 
is far from clear, though the tables in his paper 
show that the “ furnace efficiency” is really the 
overall boiler efficiency as we have defined it above. 

The overall boiler efficiency of a locomotive is 
dependent on the rate at which the boiler is worked. 
If the efficiency is plotted against the rate of firing, 
a straight line relation will be found. The writer 
has advocated this method of plotting for many 
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years,* and has still to find a case where it does not 114 x 18-25 x 00-7678 X = 1,600 X 
give an excellent straight line relation. 

The overall boiler efficiency is dependent on two 
subsidiary factors, the efficiency of combustion and 
the efficiency of heat absorption. The greatest 
value of the heat balance is that it enables these 
two efficiencies to be evaluated and studied 
separately, 

Efficiency of combustion is defined as the heat 
actually produced in the firebox by combustion 
expressed as a percentage of the heating value 
of the coal fired. It varies greatly as the rate 
of firing is varied and is the most important factor 
in causing the overall efficiency to drop as the rate 
of firing is increased. The relation between type 
of fuel, design of boiler and efficiency of combustion 
deserves most careful study. 

Efficiency of heat absorption is defined as the heat 
taken up by the boiler expressed as a percentage 
of the heat actually produced by combustion. The 
heat taken up by the boiler comprises the heat 


away is 
B.Th.U. 

(b) In Vapour.—Each pound of coal contains 
0-0493 lb. of hydrogen which burns to produce 
0-444 lb. of water vapour. Taking the latent 
heat as 970 B.Th.U. per pound and the mean specific 
heat as 0-47, the vapour from a pound of coal carries 
531 B.Th.U. As all of the hydrogen is assumed 
to be burned, this amount of heat is carried away 
for each pound of coal fired. 

B. Heat Lost by Incomplete Combustion. (a) By 
Formation of CO.—Application of the usual formula 
shows that the CO in the smokebox gas corresponds 
to a loss of heat value of 85-6 B.Th.U. per pound 
of carbon burned. This means a loss of 85-7 x 
0-7678 X = 66 X B.Th.U. per pound of coal fired. 

(b) Heat Lost in Unburned Carbon.—Solution of 
the equation to be established gives a value for X, 





Test 183 A. 
Volumetric Analysis of 


Ultimate Analysis 
Dry Smokebox Gas 


Dry Coal. 


utilised in steam production together with the Per cent. Per cent. 
heat lost by external radiation or conduction.| Carbon 76-78 CO, . 12-57 
The heat lost by a locomotive boiler externally Hydrogen 4-83 Os 5-31 

h ‘ . - Nitrogen 1-40 co 0-10 
to the ambient atmosphere cannot be readily| Oxygen 5-73 H, 0-00 
measured. It is, however, known to be small. | Sulphur 1-70 CH, _... - 0°00 
In computing heat balances it is usual to assume| 48> 9-46 N, by difference... 82-02 
a value. The present writer in analysing tests | 100-00 1 


made in the locomotive laboratories has assumed 
that the external losses are 5 per cent. of the heat 
utilised in evaporation. On this basis, values 
for the external loss expressed as a percentage 
of the total heating value of the coal fired range 
from 3-5 per cent. at low rates of operation to 
2-5 per cent. at high rates. Dr. Lewis-Dale, 
working with locomotives running on the road, 
assumes a flat rate of 4 per cent. of the heat in the 
coal fired for all rates of working. This may give 
rather a high value for high rates of working, but 
neither method can lead to any serious discrepancies 
in the heat balances. 

The efficiency of heat absorption falls off as the 
boiler is forced, but the change is much less than 
the corresponding change in the efficiency of com- 
bustion. As the boiler is forced, the smokebox 
temperature rises, but the weight of smokebox 
gases per pound of coal fired falls off. These two 
effects tend to offset each other and it is usually 
found that between minimum and maximum boiler 
output, the change in the efficiency of heat absorp- 
tion is less than 5 per cent. The efficiency of heat 
absorption does not generally vary much from 
one locomotive boiler to another, lying usually 
between 77 per cent. and 85 per cent. It is evident 
from the foregoing that if overall boiler efficiency 
is to be improved, the efficiency of combustion offers 
a better opportunity than the efficiency of heat 
absorption. ; 

The Egerton method of obtaining the data 
required for a heat balance serves to measure 
the conditions under which a boiler is operating 
at any given instant. If, however, the boiler is 
tested for a considerable length of time to show its 
characteristics under constant operating conditions, 
a more direct method can be used. 

The amounts of coal fired and water evaporated 
will be measured and the temperature and composi- 
tion of the smokebox gases determined. From these 
data the complete heat balance can be set up, 
provided the ultimate analysis of the coal is known. 
The method is best shown by considering a concrete 


Heating value 


100-00 
14,185 B.Th.U. 
- Ib. 
Temperature of smokebox gases 547 deg. F. 

- atmosphere... inti 68 a 
Assuming specific heat of dry gases is 0-230 + 0-000014¢ 
Heat per pound of gas at 

Smokebox temperature 130 B.Th.U. 
Atmospheric 16 o 


ll4 9 
59-9 per cent. 


Heat carried away per pound of gas 
Overall efficiency of boiler owe 
Rate of firing in pounds of dry coal 
per square foot of grate area per ¥ 
our eee ses evs : 89-5 Ib. 
the fraction of the carbon fired which is actually 
burned. The difference between this and unity 
gives the fraction of the carbon which escapes 
without being burned to produce heat. 

Note.—At very high rates of combustion the 
smokebox gases may carry small quantities of 
hydrogen either as methane or free hydrogen. In 
such cases, the usual formule can be used to find 
the loss of heating value per pound of carbon 
burned, and these values multiplied by X, the 
fraction of carbon burned, can be introduced into 
the final equation. The resulting figures should be 
introduced into the heat balance as item B (c)—loss 
by unconsumed hydrogen. Except for these losses, 
all of the hydrogen in the coal fired is assumed to 
be burned. 

C. Heat Taken up by Boiler. (a) Heat Utilised 
in Evaporation.—By measurement of the coal fired 
and of the heat in the steam produced, this is 
determined to be 59-9 per cent. of the heating value 
fired, or 8,350 B.Th.U. per pound of coal fired. 

(b) Heat Lost in External Radiation.—This is 
not known exactly, but is assumed to be 5 per cent. 
of the heat of evaporation, or in the present case, 
412 B.Th.U. per pound of coal fired. Experience 
shows this to be a reasonable assumption and, as 
the item is small, any inaccuracy has no practical 
effect on the heat balance. The foregoing items 
cover all of the heat accounted for by the test 
measurements. Summing them gives the total 
heat accounted for per pound of coal fired :-— 





example, Assume that for a given test run under| 4 Op a” dry gaece _ X B.Th.U. 
~ - : e.8 . a Vv yur o ” 
constant <¢ ondit ions the following information | B (e) hy = co 66 X 

has been obtained. The data are taken from C (a) Evaporation F 8,350 ea 
Pennsylvania Test 183 A. (6) External radiation ... 412 te 


The steps in the computation of the complete | 
heat balance are shown. i tne 

A. Heat Lost in Smokebox Gases. (a) In dry| To complete the equation for X it is necessary 
gases.—The application of the usual formula to} obtain an expression for the heat produced. 
the gas analysis shows that for each pound of | It is assumed that all of the hydrogen is burned. 
carbon actually burned 18-25 Ib. of dry gases are | Each pound of coal contains ©-O688 ib. of hydrogen, 
produced. For the moment the amount of carbon | So that with a heating value of 62,000 B.1 h.U. per 
burned is unknown. Assume that for each pound pound, the heat produced by combustion of the 
of carbon fired a fraction X is burned, the remainder hydrogen is 00688 62,000 3,065 B.Th.U. per 
escaping unconsumed. Then, each pound of coal pound of coal fired. Each pound of coal contains 
fired carries 07678 Ib. of carbon and 0-7678 X Ib. | °’ 7878 Ib. of carbon, of which the fraction X is 
is burned. For each pound of coal fired, 18-25 » | burned so that the heat produced by combustion 
0-7678 X Ib. of gas is produced and the heat carried | of the carbon is 0-7678 x 14,540 X = 11,150 X 
| B.Th.U. per pound of coal fired. The total heat 
| produced is 3,055 + 11,150 X B.Th.U. 


Total 9,293 + 1,666 X 


* See ENGrneerino, vol. Ixxxvii, page 237 (1909). 


If all of the carbon is burned, X = 1, and the heat 
developed is 14,205 B.Th.U. This differs slightly 
but not materially from the value of 14,185 found 
by the bomb calorimeter. Equating the heat 
produced with the heat accounted for gives— 

9,293 + 1,666 X = 3,055 + 11,150 X 


therefore 


9,484 X = 6,238 
and 
X = 0-658. 


That is to say, 65-8 per cent. of the carbon fired is 
burned and 34-2 per cent. escapes unburned. 
By inserting the value for X in items A (a) and 
B (a), above, values are found for all of the items 
making up the heat accounted for per pound of coal 
fired. The difference between the sum of these 
and the heating value of the coal fired gives the 
heating value lost by the escape of unburned carbon. 
The complete heat balance is shown in Table I, 
on the opposite page. 

It may be noted that the heat lost by incomplete 
combustion, items B (a) and B (b) amounts to 
27-2 per cent. of the heating value of the coal. 
The efficiency of combustion is 72-8 per cent. 
Also, with 72-8 per cent. of the heat of the coal 
fired available, the boiler takes up 61-8 per cent. 
of the total heat. The efficiency of heat absorption 
is 61-8/72-8 = 85 per cent. 

It should, of course, be understood in using this 
method of analysing locomotive boiler tests, that 
exact mathematical accuracy is not to be expected. 
This is inherent in the method of test and the test 
figures obtained. Experience has, however, shown 
that the method can be used with confidence to 
obtain a close idea of the distribution of the heat 
losses in a locomotive boiler. 

It is also of interest to note that a check on the 
determination of the amount of carbon burned can 
be obtained from a further study of the composition 
of the dry gases of combustion. These dry gases 
consist of carbon dioxide, carbon monoxide, oxygen 
and nitrogen, with occasionally small quantities 
of hydrogen and methane. The proportions in 
which the gases appear are not merely fortuitous. 
They are definitely determined by the conditions of 
combustion. Each cubic foot of CO, results from 
the combination of 0-0337 Ib. of carbon with one 
cubic foot of oxygen, and the air supplying this 
oxygen must add 3-76 cub. ft. of nitrogen to the 
products of combustion. Similarly, 1 cub. ft. of CO 
| represents 0-0337 Ib. of carbon and 1-88 cub. ft. of 
nitrogen. Each cubic foot of free oxygen must also 
bring 3-76 cub. ft. of nitrogen. 
| Take, for example, the following gas analysis :— 

Per cent. by Volume. 











CO, 12-57 

Og 6-31 

jhe 0-10 
| N, by difference 82-02 
100-00 


The nitrogen introduced into 100 cub. ft. of dry gases 
by the free oxygen and the burning of the carbon 
will be 

3-76 17-93 


Og+ 1/2 CO) = 3-76 » 


67-42 cub. ft. 
The difference between the 82-02 cub. ft. shown in 
the analysis and this figure of 67-42 is 14-60 cub. ft. 
of nitrogen, which must come from the air used 
|in the combustion of the hydrogen. As 1-00 
cub. ft. of hydrogen uses the air containing 337-52 
cub. ft. of nitrogen, the hydrogen corresponding 
to 14-60 cub. ft. is 
14-60/337-52 = 0-0433 Ib. 

This is the weight of hydrogen burned per 100 cub. 
ft. of dry gases. The carbon burned is 0-0337 
(CO, + CO) = 0-0337 x 12-67 = 0-426 Ib. It 
follows that for each pound of hydrogen burned, 
the carbon burned is 0-426/0-0433 = 9-85 Ib. 
The coal used in Test 183 A, from which the figures 
are taken, contained 76-78 per cent. carbon and 
4-9 per cent. hydrogen, that is, 15-65 lb. of carbon 
per pound of hydrogen. If the foregoing figures 
are valid and if all of the hydrogen in the coal is 
‘burned, it follows that for 1 Ib. of hydrogen fired 
|and burned, 15-65 Ib. of carbon is fired and 9-85 Ib. 
is burned. That is, of the carbon fired, 9-85/15-65 

62-9 per cent. is burned and 37-1 per cent. 
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100-H.P. RAILCAR WITH MECHANICAL TRANSMISSION. 


CONSTRUCTED BY MESSRS. THE DREWRY CAR COMPANY, LIMITED, LONDON. 








Fic. 


DrRIVER’s COMPARTMENT. 


14. 


Determination of the unburned | 100-H.P. RAILCARS WITH MECH- 
ANICAL TRANSMISSION FOR 
SOUTH AMERICAN RAILWAYS. 


Some five years ago,* we described two petrol 
locomotives supplied by Messrs. The Drewry Car 
, : : «ep | Company, Limited, River Plate House, 10/11, Fins- 
are such as to magnify any slight irregularity in the | bury-circus, E.C.2, to the Bermuda Railway Company. 
analysis of the smokebox gases. For example, a| These locomotives incorporated a number of novel 
change of the volume of CO, from 12-57 per cent. | features, of which perhaps the most striking was the 
to 12-67 per cent., making the nitrogen content | control system, which enabled the well-known advantages 
$1-92 instead of 82-02, would change the percentage | of electrical transmission to be secured with a purely 


i 32 - : | mechanical system. That the arrangement adopted has 

af carbon burned from 68-9 per cont. to 65 per cont. | proved reliable in service is sufficiently indicated by the 
fact that practically the same system of transmission and 
control has been adopted by Messrs. Drewry for some 
107 oil-engined railcars with mechanical transmission 


escapes unburned. 
carbon by the heat balance gave the carbon burned 
as 65-8 per cent. of the carbon fired. The check 
is not mathematically exact, but this is hardly to 
be expected. The relations involved in the com- 
putation of the proportion of hydrogen to carbon 


TaB_e I.—-Heat Balance. 


B.Th.U. 


per Lb. | Per on order from the Buenos Ayres Great Southern and 

of Coal | cent. Western railways, and for the Entre Rios and Argentine 

Fired. | North Eastern railways. Of the total order, 99 railcars 

schist are for the two former, and 8 for the latter railways. 

A. Heat Lost in Smokebox Gases The whole of the 107 cars are of the same general 

(a) In dry gases - , 1,053 7-4 design, the only important difference between the 

(6) In vapour of combustion 531 3°7 8 cars for the Entre Rios and Argentine North Eastern 

1.584 11-1 railways and the remainder being that the 8 cars are 

B. Heat Lost by Incomplete Combustion designed for 4 ft. 84 in. gauge lines, while the 99 cars 
(a) Informing CO .. - - _ 44 0-3 are for 5 ft. 6 in. gauge lines. 

(0) By escape of unburned carbon 8,815 26-9 In view of the similarity of the two orders, we pro- 

3,859 27-2 pose to confine our description to the cars comprising 

C. Heat Sete tp oo ie a the larger order. Apart from the features already 

‘ Lost. by external radiation aie 3.9 | Teferred to, the cars are of particular interest in that 

. ee they are designed for multiple-unit operation up to 

8,762 61:7 three cars coupled. So far as we are aware, this is the 

14.205 100-0 __ | first occasion on which oil-engined cars with mechanical 


transmission have been built in this country for such 
| operation, the multiple-unit control being rendered 


« 





The heat balance method is much less sensitive. 
A change in the CO, content from 12-57 per cent. 
to 12-67 per cent. in the test under consideration 
would have no perceptible effect in the determina- 
tion of the weight of dry gases per pound of coal 
burned and would not, therefore, affect the values 
found for the heat balance in Table I. 

The fact that the widely differing methods give 


concordant results for a number of tests made under | ither direction when used as a separate unit, and 
varying conditions is strong evidence that the | that a central door and hinged fall plate is provided at 


assumptions underlying the methods of computation 


are reasonably correct. 


| Plate XX XIII, on this page and on page 674, and it 


| possible by again adopting the control system employed 
|on the locomotives for the Bermuda railway. It may 
| be mentioned that this system of control, which is of 
|the electro-pneumatic type, was developed by Mr. 
W. J. Wakley, of the Drewry Car Company. Various 
views of the railcars are given in Figs. 1 to 15, on 


| will be seen that each car has a driving compartment 
| at both ends so that it can be driven equally well in 


| both ends for intercommunication when two or more 








* See ENGINEERING, vol. exxxv. page 676 (1933). 


cars are coupled up to form a multiple unit. As 
will be seen from Fig. 1, each car is provided with 
one power and one trailing bogie. The underframe 
and body framing are constructed as an integral 
unit, welding being fully used in the assembly. The 
tare weight in full running order is approximately 22 
tons 5 ewt., and the laden weight in full running 
order is approximately 25 tons 4 cwt. The length 
over headstocks is 44 ft. 9 in., the height from the 
rail level to the roof, excluding the radiators, is 11 ft., 
and the maximum width is 10 ft. 6 in. The bogies 
are mounted at 28-ft. centres. 

The power bogie is illustrated in Figs. 4 to 6 and 11, 
and it will be seen that it differs from the model em- 
ployed on the locomotives previously described in that 
it is of the swing bolster type, and in the arrangement 
of the final transmission. The bogie has a wheelbase of 
10 ft and is of welded construction. The arrangement 
of the bolster will be clear from the illustrations, and 
it will be seen that it is carried on nests of coil springs 
at each end. The springs have rubber seats and the 
bolsters are fitted with rubber side check pads. The 
bogie carries the entire engine and transmission system 
for the coach, together with the engine-driven 
auxiliaries. The engine is carried in a sub-frame 
forward of the bogie centre through the medium of 
balata packings which absorb the high-frequency 
vibrations. As in the case of the locomotives pre- 
viously described, the transmission is effected through 
a fluid coupling and a Wilson-Drewry gearbox. The 
fluid coupling is embodied in the engine flywheel, 
and a short Hardy-Spicer transmission shaft passing 
through the bolster conveys the drive from the fly- 
wheel to the gearbox. The latter, and also the revers- 
ing unit, are located aft of the bogie centre and well 
clear of it to afford due accessibility. Both units are 
carried in a sub-frame mounted on three-point sus- 
pension, The reverse and driving unit is carried on 
the driving axle, as shown in Fig. 12. Two channel 
frame members are attached to brackets forward on 
the main casting. These members run forward from 
the reverse unit, and are anchored to the bogie centre 
through a bracket having coil springs in compression. 
These springs take the torque reaction and provide the 
flexible three-point mounting. A Standage resilient 
coupling is fitted between the gearbox and reverse 


| to provide a further degree of flexibility in the drive. 


The change-speed gearbox is similar to that used 
on the Bermuda locomotives, but is of smaller size. 
The reverse and fixed drive unit is illustrated in Figs. 
7 and 8. All the gears are made from nickel case-har- 
dened steel, the reverse gears being of the spiral-bevel 
type and the final reduction gears of the single-helical 
type. All the gears and shafts are mounted on taper 
or parallel roller bearings. Change of direction is 
effected by sliding the double-ended clutch shown 
in Fig. 7 into engagement with one of the two bevel 
wheels. There is normally no neutral position, al- 
though such a position can be obtained in an emergency 
by manual operation of an extension formed on the 
external reversing lever. A positive locking pin for 
retaining the lever in neutral is provided. The 
reversing dog clutch is actuated by two externally- 
mounted diaphragm air cylinders bolted to the side 
of the gearcase, the admission of air to the cylinders 
being controlled by two electromagnetic valves attached 
to the cylinders. The gearcase is jointed horizontally 
through the centres of both the intermediate shaft 
and the axle for accessibility and ease of assembly. 
The spiral-bevel pinion is carried on a separate flanged 
housing bolted to the case, from which it can be 
withdrawn without disturbing any of the main case 
joints. The final helical wheel is partially immersed 
in oil, as are the main axle bearings. Oil is thrown 
from the helical gears and is collected by troughs 
which feed into the oil tray under the spiral-bevel 
gears and into which the gears dip. Further small 
troughs collect oil thrown off the gears and direct 
it to the various bearings. The main portion of the 
gearcase is of cast steel. 

The cars are designed for a maximum top-gear 
speed of 474 m.p.h. at 1,700 r.p.m, of the engine, this 
being the maximum governed speed. The engine is 
one of the well-known Gardner 6 LW models, having 
six cylinders with a bore of 4-25 in. and a piston stroke 
of 6 in. It develops 102 brake horse-power at the 
maximum governed speed given, while the maximum 
torque is 340 lb.-ft. at 1,100 r.p.m. The fuel con- 
sumption is less than 0-4 lb. per brake horse-power 
hour over the normal speed range. As previously 
stated, the bogie frames are welded up, and are made 
of rolled-steel plate side members, with channel section 
end and cross members. Details of the construction 
are given in Figs. 4 to 6, and it will be seen that in 
addition to the substantial cross member constituting 
the bolster casing, short transverse members are 
introduced between the main side members and the 
engine sub-frame ; there is a further transverse member 
in front of the rear axle, and diagonal bracing members 
on each side of the sub-frame carrying the gearbox and 
fina] transmission. The wheel diameter is 2 ft. 9 in. 
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on the tread, and the wheels are of the Newlay solid- 
dise type. Cast-steel axleboxes with Timken taper 
roller bearings are fitted, the journal diameters being 
4 in. The usual laminated springs are employed for 
the suspension, with auxiliary helical springs in adjust- 
able hangers. The axlebox guides are of cast-steel 
with manganese-steel liners. The trailing bogie, which 
is shown in Fig. 13, is generally similar to the power | 
bogie in construction, and hardly calls for particular 
comment. It has a wheelbase of 8 ft. 6 in., and the 
arrangement of the swing bolster and the suspension is 
identical with that of the power bogie. The trailing | 
bogie is also of welded construction. 

The interior arrangements for the 99 cars fall into 
five groups, of which layout, comprising 38 
vehicles, is shown in Fig. In these cars, seating 
accommodation is provided for 39 second-class passen- 
gers, and lavatory, luggage and postal compartments | 
are provided in addition. Light-luggage space is avail- | 
able alongside the driver’s compartment at the non- 
engine end, this feature being common to all the cars. 
In the next group of cars, of which there are 30, seating 
accommodation is provided for 28 first-class passengers, 
and there is also a lavatory compartment. The third 
group comprises 14 cars with composite seating, giving | 
20 first-class and 24 second-ciass seats. A lavatory is 
provided for each class. The fourth group, of 15 cars, 
ia for the conveyance of goods and parcels up to 7 tons, 
and there is also a postal compartment. The two 
remaining cars are special buffet models seating 28 
first-class passengers. The construction of all the cars 
is similar. The entire underframe is of welded con- 
struction, with the exception of the headstocks, which | 
are riveted to the longitudinals. The pillars are welded 
to brackets riveted to the underframe crib rails, and 
the body panelling is riveted to the framing. The | 
engine-driven auxiliaries carried on the power bogie 
comprise the engine cooling-water circulating pump, | 
mounted on the engine itself, a 24-volt dynamo mounted | 
on the engine cradle and positively driven, a heating- | 
water circulating pump, and a compressor-exhauster | 
unit. The two latter units are driven by vee-belting 
from the engine. A small alternating-current generator | 
for the engine-revolution indicators is driven from the 
dynamo-drive shaft, and a similar generator for the 
speedometers is driven from the tail shaft of the gear- 
box. The engine-cooling radiators are mounted on 
the roof of the car, as shown in Figs. | to 3 and 10. The 
compressor referred to provides the air service for the | 
engine-speed control, the change-speed and the reverse 
controls, and for two horns on each car. The vacuum 
for the braking system and for raising fuel to the engine 
is provided by the exhauster. 
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Turning now to the control system, there is a driver's 
compartment at each end of each coach, as explained, 
and these contain a pneumatic control for the engine 
speed, manually operated and incorporating a dead- 
man’s feature, change-speed and forward-and-reverse 
single-lever manual control, a driver's brake valve, | 
starter switch, hand-screw brake, master control 
switch, change-speed isolating switch and a foot control 
for the headlamp beam diversion. A view inside the 
compartment is reproduced in Fig. 14, page 673, and 
it may be noted that the throttle, change-speed and 
vacuum brake controls are arranged on the top of the 
control panel, and the foot control for the headlamp is 
recessed into the floor. A pedal beneath the desk is 
interconnected with the hand throttle lever, and an 
isolating cock for the air-throttle control is provided 
beneath the desk. A small three-position switch is 
fitted, at the engine end only, for the revolution indi- 
cators for multiple-unit working, and also a push-pull 
control for stopping the engine. When working in 
multiple unit, the air reservoirs and control pipes are 
paralleled by means of suitable flexible hoses between 
the cars. The speed of each engine is under the control 
of a sensitive governor on the engine itself, the setting 
of the governors being, in turn, controlled by means of 
the throttle lever on the particular desk in use. This 
lever is connected to a pneumatic valve which admits 
air to pistun-type cylinders coupled to the speed-control 
levers on the engine governor, one of these cylinders 
being shown in Fig. 9, Plate XXXIII. The pneumatic 
valve takes its air from the main reservoir pipe, and the 
isolating cock previously referred to is in the pipe leading 
from the valve to the cylinders. It will be appreciated 
that there is one valve at each station, but that only the 
one on the desk from which the train is being driven 
will be open. The operating cylinders contain carefully- 
proportioned coil springs designed so that the degree 
of travel of the piston is directly proportional to the 
pressure of air admitted from the operating valve, this 
pressure, in turn, being proportional to the degree of 
movement of the manual operating lever. It will be 
evident that, with the arrangement described, the 
throttle openings on all the engines will be regulated 
in unison, and as the construction of the control valve | 
gives @ very sensitive adjustment of the pressure, a | 
very precise control of the engines is obtained. The 
throttle lever is fitted with a catch which makes 
contact with a stop formed in the quadrant, provided | 
that a knob on the top of the lever is depressed by the 
weight of the driver's hand. This catch restrains the 
return of the lever at the point where the control valve 
becomes fully closed, allowing the engines to idle. 
A pair of electrical contacts are arranged below the 
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throttle lever, and an abutment is formed on the leve: 
itself. When the lever is retained, by means of the 
catch, in the idling position, these contacts remain 
closed, and current is allowed to flow to the electro 
pneumatic valve situated on the emergency valve in 
the train pipe of the vacuum brake. Sudden release 
of the throttle, as in the event of a human failure, 
causes the lever to fly past the catch on the quadrant. 
due to the absence of manual pressure on the knob. 
The lever returns to the fully-closed position, past the 
stop, and opens the contacts, de-energising the electro- 
pneumatic valves and applying the brakes. The ‘‘ dead- 
man’s "’ device also comes into operation if the pressure 
on the pedal, previously referred to, is released. The 
object of this pedal is to relieve the manual pressure 
required on the hand control during long runs. 

As stated earlier, the electro-pneumatic control for 
the change-speed gearbox and for the reversing gear, 
is very similar to that employed on the Bermuda loco- 
motives. The equipment on each car essentially com 
prises the following main components : the compressor, 
two reservoirs, a series of air cylinders which carry out 
the various gear-changing and reversing operations, 
and a series of electro-pneumatic valves which control 
the admission of air to the cylinders. The electro- 
pneumatic valves are, in turn, energised by means of 
a single-lever control from the control desk in use. The 
arrangement is shown diagrammatically in Fig. 15, 
above. It will be seen that the combined compressor 
and exhauster a is connected on the compressor side to 
the two reservoirs 6 and ¢, and that a branch is taken 
off the pipe connecting these two reservoirs to eight 
electro-pneumatic valves. Of these valves, that marked 
d is connected to the clutch-operating cylinder, those 
marked e and f are connected to the cylinders for 
operating the forward and reverse gear engagement, 
while those marked g, five in number, are for the opera- 
tion of the four forward and neutral movements in 
the gearbox. The engagement of the gears was fully 
described in the article on the Bermuda locomotives, 
and although the actual arrangement of the reversing 
gear was somewhat different, the principle of the opera- 
tion on the cars illustrated is the same. The arrange- 
ment obviously lends itself readily to multiple-unit 
working, as all the electro-pneumatic valves can be 
controlled from any one desk without difficulty. The 
combined compressor and exhauster is a single-acting 
four-cylinder machine, having two pairs of cylinders 
for the two sides. A suction strainer A is provided on 
the compressor side, installed in the driving compart- 
ment at the engine end of the railcar. The suction 
strainer for the exhauster side is combined with a 
check valve and a snifting valve, and is situated on the 
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THE TWIN-SCREW TURBINE LINER “NIEUW AMSTERDAM.” 
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main underframe adjacent to the power bogie. An 
unloader j is fitted between the cooling coil and the 
reservoir. This unloader is connected to the governor 
e, the latter being provided with an isolating cock, 
which, when turned off, allows the pressure in the 
system to rise 10 lb. above the normal safety valve 
blow-off pressure of 80 lb. per square inch. The 
governor allows the compressor to run free and to 
pump against atmospheric pressure only when the pre- 
determined reservoir pressure of 70 lb. per square inch 
is reached. The whole of the order is being executed 
by the firm’s associates, Messrs. The English Electric 
Company, Limited, at their Preston Works. 








Lurort Restrictions in Ecuapor.—The Department 
of Overseas Trade informs us that, until further notice, 
the Ecuadorian Central Bank will only grant import 
permits for goods rated as indispensable and no other 

will be admitted. Goods already in transit, or 
already ordered, will be admitted if they were shipped 
not later than May 30. 
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TWIN-SCREW TURBINE LINER 
“NIEUW AMSTERDAM.” 


Tue new Holland-Amerika Line steamer Nieuw 
Amsterdam, which entered the Rotterdam-New York 
service on May 11, is to an unusual extent a national 
production. The contract for her construction was 
signed in 1935, between the owners and the Rotterdam 
Drydock Company, but in order to provide as wide- 
spread relief as possible to the unemployment then 
prevalent in Holland, the work was distributed among 
the ing Dutch shipbuilders and marine-engine 
builders. The De Schelde Company, Flushing, and 
Messrs. P. Smit, Junr., Rotterdam, participated in the 
hull work, the boilers were built under licence from 
Messrs. Yarrow and Company, Limited, by the De 
Schelde Company, who also made the main engines, 
and various other portions of the machinery, &c., were 
made by Messrs. Werkspoor, Amsterdam, and Messrs. 
Wilton’s Fijenoord Works at Schiedam, As their 
contribution to the completion of this important con- 


” 
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tract, the trades unions concerned agreed to accept 
a temporary reduction in wage rates, and the Nether- 
lands Government assisted the undertaking with special 
credit facilities. The keel was laid on January 3, 1936, 
and the vessel was launched on April 10, 1937, the 
ceremony being performed by Her Majesty Queen 
Wilhelmina. 

The Nieuw Amsterdam, the general appearance of 
which is shown in Fig. 3 on this page, = a length 
overall of 758 ft. 64 in., and is 700 ft. long between 
perpendiculars. The breadth moulded is 88 ft., and 
the breadth at the promenade deck 89 ft. 84 in. As 
in the Queen Mary, the bridge projects beyond the 
ship’s side, the maximum breadth at this point being 
97 ft. Lin. The depth to A deck (the bulkhead deck) 
is 45 ft. 11} in.; to the main deck, 55 ft.; and to the 
promenade deck, 73 ft. The maximum draught, when 
the vessel is loaded to her summer marks, is 31 ft. 6} in. 
She measures 36,287 tons gross, and 21,496 tons net, 
and has a displacement of 36,235 tons. Stowage is 
provided for 10,300 tons of cargo. The vessel has 
been built under the survey of Lloyd’s Register of 
Shipping, and is classed 100 Al “ with freeboard.” 
The designed shaft horse-power of the twin-screw 
geared-turbine propelling machinery is 34,000, suitable 
for a contract speed of 204 knots. On the trials a 
speed of 22 knots was attained. The accommodation 
is disposed on 11 decks, of which D and E are partial 
decks between the holds and the machinery spaces, and 
is subdivided by 11 bulkheads. The safety provisions 
include 48 watertight doors, operated from the bridge, 
and 68 fireproof doors. 

Accommodation is provided for 556 cabin-class, 
455 tourist, and 209 third-class passengers, and is 
a on seven decks, in addition to a portion of 
E deck, which is utilised for the cabin-class swimming 
pool and squash-racquets court. Swimming pools are 
also provided in the other classes, the tourist pool on 
C deck aft, and the third-class (a portable tank) on 
the lower promenade deck. The cabin-class and 
tourist-class dining saloons are on A deck, and separated 
only by swinging doors, so that they can be combined 
if the vessel is used for one-class cruising voyages. 
The third-class saloon and the electrically-equip 
kitchens for all three classes are on B deck, The 
domes over the cabin-class and tourist saloons extend 
upward through the main deck, on which are the 
cabin-class entrance, and at the after end, the third- 
class smoke room and covered promenade. A large 
part of this deck is also devoted to cabin accommoda- 
tion. The tourist-class smoke room, lounge and 
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promenade are on the lower promenade deck ; and the 
tourist café, vestibule and games space, cabin-class 
smoke roomand vestibule, the library, card room, theatre 
and Grand hall, are on the promenade deck, the two 
last-named rooms being carried up through the upper 
promenade deck. On the upper promenade deck is the 
eabin-class sports deck, the Ritz-Carlton verandah café 
and ball-room, and the children’s play-room. The 
boat deck is largely reserved for officers’ quarters 
and the sun deck is devoted to open-air games. 

The theatre, a special feature which the Nieuw 
Amsterdam shares with only one other ship, the 
Normandie, seats 350 persons, and is stated to be 
unique in being air-conditioned. The extent of the 
vessel's air-conditioning equipment, in fact, is excep- 
tional, conditioned air being supplied to the theatre, 
dining saloon, barber’s shop and beauty parlour in the 
cabin class, and the tourist and third-class dining 
saloons. The equipment was supplied by Messrs. The 
Carrier Corporation. The provision of bathrooms and 
shower baths is also on a generous scale, 374 of the 
cabins having either a private bathroom, or a shower. 
In the accommodation so fitted, the wash-basins are 
placed in the bathroom, to the improvement of the 
cabin arrangement. Running hot and cold water is 
supplied throughout the ship. 

he main propelling machinery consists of two sets 
of Parsons turbines driving the twin screws through 
single-reduction gearing. Each set comprises four 
turbines, officially designated super-high, high, inter- 
mediate and low-pressure. The respective speeds of 
revolution are 3,600, 1,600, 1,600 and 1,250 per minute, 
the corresponding designed powers being 3,450, 5,350 
2,150 and 6,050 h.p. The super-high pressure turbine 
drives through gearing on to the shaft of the inter- 
mediate-pressure turbine. The high-pressure, inter- 
mediate-preasure and low-pressure turbines drive a 
single gearwheel, 14 ft. in diameter, at 131 revolutions 
per minute. The astern turbines are incorporated in 
the intermediate- and low-pressure — and are 
capable of developing 65 per cent. of the ahead power. 
At the nozzle valves of the super-high pressure turbines 
the steam is at a pressure of 36 kg. per square 
centimetre (511 lb. per square inch), and a temperature 
of 390 deg. C. (734 deg. F.). The three-bladed pro- 
pellers are of manganese bronze and are 6,200 mm. 
(20 ft. 4 in.) in diameter. They have a surface of 
approximately 155 sq. ft., and weigh 224 tons each. 

The six Yarrow boilers, five of which suffice to 
maintain the normal full power, work at a pressure 
of 39 kg. per square centimetre (550 Ib. per square 
inch), the steam being superheated to 395 deg. C. 
(743 deg. F.). The arrangement of one of the main 
boilers is shown in Figs. 1 and 2, on page 675. A 
cylindrical boiler, with a heating surface of 2,800 sq. ft. 
and a working pressure of 150 Ib. per square inch, is 
arranged in the same boiler room, for maintaining the 
steam required in port. All the boilers burn oil, of 
which 4,600 tons can be stowed in the side and double- 
bottom tanks. The main boilers are divided into two 
groups, with separate uptakes which are joined at 
boat-deck level and led to the forward funnel. The 
after funnel is a dummy, serving to ventilate the engine 
room. Forced draught for combustion is provided by six 
screw-type fans, situated above the boilers and between 
the divided uptakes. The main condensers are of the 
Weir regenerative type, each having about 13,300 sq. ft. 
of cooling surface. The tubes are of cupro-nickel. 
The feed-water heating and pumping arrangements are 
on the Weir closed system. Steam is bled from the 
two high-pressure turbines at 142 lb. per square inch 
to supply the high-pressure feed heater. The inter- 
mediate-pressure heater takes bled steam at 60 Ib. 
per square inch, and the exhaust from the turbo feed 
pumps, at a pressure of 50 Ib. per square inch, is led 
to the evaporators. The make-up feed water, amount- 
ing to about 60 tons per 24 hours, is softened before 
use. 

Apart from the main feed pumps, all pumps are 
electrically driven, as also are the refrigerating com- 
pressors, steering gear and the windlass, capstans and 
other deck machinery. For these purposes, and the 
“hotel” load, direct current at 220 volts is supplied 
by three Parsons-type turbo-generator sets, running 
at 750 r.p.m., and each having ar. output of 1,000 kW. 
Steam for these sets, which are placed between the 
boiler room and main engine room, is obtained from 
the main boilers, the generator turbines thus being 
included in the closed-feed system. Two Diesel-driven 
generator sets are ae for harbour use, each having 
a capacity of 425 kW when running at 300 r.p.m. 

The deck and navigating equipment includes, on the 
bridge, a magnetic compass, gyro-compass with auto- 
matic pilot and course-recorder, gyro-com pass repeaters, 
control panels for the hydraulic watertight doors, 
sprinkler system and Lux-Rich fire-detection system, 
the usual telegraphs, engine-room tell-tales and revolu- 
tion indicators, radder and draught indicators, and the 
indicators of the 8.A.L. submerged log and the Walker 
electric log. A wireless direction-finder and a Langevin- 
Florisson echo depth-sounder are also fitted. An 
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electrically-operated steam whistle is mounted on each 
funnel, and-in the bow, on the main deck, is a ‘‘ Jessen 
Howler,” stated to have an effective range of 15 miles. 
The two bower anchors and the sheet anchor weigh 
84 tons each, and the stream anchor 3} tons. The 
electrically-driven windlasses are each capable of 
weighing an 8}-ton anchor and 150 fathoms of 3§-in. 
chain at a speed of 6 fathoms per minute. The 22 
lifeboats are constructed of Birmabright aluminium 
alloy. Sixteen of the boats are fitted with Fleming 
hand propelling gear, and the remaining six have 
Diesel engines of 40 h.p. Two of the motor boats are 
fitted with wireless transmitting and receiving sets. 
In addition to the boats, there are 23 rafts, with a 
total carrying capacity of 506 persons. The fire 
prevention, detection and extinguishing equipment 
fitted throughout the vessel includes a Grinnell sprinkler 
installation, with 30 main valve stations and about 
3,600 sprinklers, extending to every stateroom, as well 
as the public rooms. The cargo holds, storerooms and 
provision rooms are protected by the Lux-Rich detect- 
ing system and CO, fire-extinguishing system ; and, to 
deal with oil-fuel fires, a Foamite plant is fitted in the 
boiler room, of sufficient capacity to cover the whole 
area with a layer of foam 10 in. in thickness. 








ALL - WELDED STEEL FOUNDRY 
BUILDING AT TEESDALE IRON 
WORKS. 


A NEw extension to the foundry buildings of Messrs. 
Head, Wrightson and Company, Limited, Teesdale Iron 
Works, Thornaby-on-Tees, has recently been completed, 
and the new structure, which has been equipped princi- 
pally for core production in connection with the manu- 
facture of carbon and special alloy-steel castings, is of 
interest because it is of all-welded construction. The 
building has been designed and constructed by the firm’s 
engineers ; it is of the rigid-frame type of design, and 
provides a maximum amount of space from floor to 
roof by the elimination of angle trusses and framing. 
It has been erected adjacent to existing foundry build- 
ings, and has a total length of 155 ft., divided into 
seven bays. The height to the eaves is 29 ft., and 
the width of the building, which is spanned by a 5-ton 
electric crane, is 35 ft. In order to suit the openings 
into the existing adjacent building, the distance 
between the centres of the main frames of the structure 
is 20 ft. The columns are composed of 22-in. by 7-in. 
rolled-steel joists, up to the crane girders, with 14-in. 
by 54-in. members superimposed to complete the arch. 
As stiffener gussets, l-in. plates have been welded into 
the angles of the roof arch. The crane girders comprise 
20-in. by 64-in. rolled-steel joists, while 12-in. by 
34-in. channels are placed horizontally on the upper 
flange ; 56-lb. per yard bridge rails are fitted. The 
purlins are made up of 6-in. by 3-in. rolled channels 
and the side girts of 6-in. by 3-in. angles. The gable 
posts consist of 12-in. by 5-in. steel joists with 34-in. 
by 2}-in. angle girts. In each end bay of the building, 
bracing, consisting of 2-in., and 3-in., by 3-in., angles, 
is inserted in the place of the roof arch and vertically 
in the sides. Three runs of glass panes, two in the roof 
and one in the outer wall, all extending over the full 
length of the building, are provided. The remainder 
of the roof and walls of the structure is composed of 
corrugated down to within 4 ft. 6 in. of the 
ground level, this portion consisting of a 9-in. 
brick wall. The absence of framing for roof support, 
it is emphasised, results in an appreciable saving in 
the steel requirements, and, hence, in a lower total 
cost for the building. 








British STANDARD Wrovcsat Iron aNnp STEEL 
Tuses.—The British Standards Institution, 28, Victoria- 
street, London, S.W.1, has issued, price 2s. 2d. each 
post free, two specifications, No. 789-1938 dealing with 
steel tubes, and No. 790-1938 with wrought iron tubes and 
“ tubulars,” of gas (light), water (medium), and steam 
(heavy) qualities. While primarily drafted to cover 
screwed and socketed tubes, the requirements are, in 
general, equally applicable to plain-end tubes. 

Earty Screntiric InstRuMENTs AND BaLaNcEs.— 
In addition to interesting articles on the metals tantalum, 
niobium and magnesium, on the mining industry in 
British Columbia and Uganda, and on various aspects of 
the oil, China-clay, coal and other industries, the current 
issue of Sands, Clays and Minerals contains a reproduc- 
tion of an interesting old catalogue of optical, mathe- 
and other instruments made and sold by 


matical 
Benjamin Martin, Crane-court, Fleet-street, London. 
The date of the catalogue is placed at 1764-5. Another 


interesting article is devoted to “Early Technical 
Balances,’ and this is from the pen of Mr. A. Barclay, 
A.R.C.8., Keeper in the Science Museum, London. 
Numerous illustrations of early balances, dating from 
icola’s balance of 1556, are given. The journal, 
which is intended primarily for those interested in the 
production and use of rare and economic minerals, is 
blished, price 3s. 6d. per y, by Mr. A. L. Curtis, 
Yestmoor Laboratory, Chatteris, Cambridgeshire. 
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THE LATE PROFESSOR W. A. 
BONE, F.R.S. 


Tue news of the death of Professor William Arthur 
Bone, D.Sc., Ph.D., F.R.S., at Middlesex Hospital, 
London, on June 11, following an operation, will be 
received with regret by scientists and engineers in all 
parts of the world. Professor Bone, who was chief 
professor and head of the Department of Chemical 
Technology at the Imperial College of Science and 
Technology, South Kensington, for 24 years, was born 
at Stockton-on-Tees on March 19, 1871, and received 
his education at the Friends’ School, Acworth, Ponte- 
fract, at Middlesbrough High School and at Stockton 
Grammar School, and later at Leys School, Cam- 
bridge. Passing on to the Victoria University, Man- 
chester, he graduated in the Honours School of 
Chemistry in 1891, gaining the Mercer Scholarship 
and the Le Blanc Medal in metallurgy. In the following 
year he was elected Berkeley Fellow of Owens College 
and Fellow of Victoria University, and afterwards 
studied under the late Professor Victor Meyer at the 
University of Heidelberg. His first appointment was 
that of head of the Chemical Department at Battersea 
Polytechnic, London, in 1896. Two years later he 
was appointed lecturer in chemistry and metallurgy at 
Owens College, Manchester, and it was at this stage 
of his career that he commenced his systematic 
researches on the combustion of hydrocarbons and the 
influence of hot surfaces in promoting gaseous combus- 
tion, for which researches he was elected a Fellow of 
the Royal Society in 1905. In this same year he was 
appointed professor of applied chemistry and first 
Livesey professor of coal gas and fuel industries at 
the University of Leeds. He occupied this position 
for seven years, during which he carried out investi- 
gations on incandescent combustion and on gaseous 
explosions at high pressures. 

In 1912, Professor Bone returned to London to take 
up the organisation and direction of the Department 
of Chemical Technology at the Imperial College, which, 
under his guidance, became one of the most important 
centres of its kind in Great Britain. His researches 
have included, amongst others, the chemical constitu- 
tion of coal, surface combustion, the investigation of 
the propagation of flame during gaseous explosions, 
and the reactions taking place in the blast-furnace. 
He was the originator of the Bonecourt system of 
incandescent surface combustion, and for his work in 
this direction the Franklin Institute, Philadelphia, 
awarded him its Howard Potts Gold Medal in 1913. 
He served as president of Section B (Chemistry) of the 
British Association in 1915 and was chairman of that 
Association’s Committee on Fuel Economy from 1915 
to 1922. From 1917 to the end of the war he 
was consultant to the Government Fuel Research 
Board. In 1933 he was made chairman of the Blast- 
Furnace Reactions Research Sub-Committee of the 
British Iron and Steel Federation, and our columns 
have testified to the value of his researches in this field 
of technology. Professor Bone, who retired from his 
position at the Imperial College in 1936, was the 
recipient of many honours, among which were the 
award of the Melchett Medal of the Institute of Fuel 
in 1931, of the Medal of the Society of Chemical Industry 
in 1933, and of the Davy Medal of the Royal Society 
in 1936. He was elected a Fellow of the Chemical 
Society in 1893, a member of the Iron and Steel 
Institute in 1903 and an honorary member in 1937, 
and an member of the Institution of Gas 
Engineers and of the American Gas Institute in 1912. 








PropvucTion OF MOLYBDENUM IN THE UNITED StareEs. 
—Statistics issued by the United States Bureau of Mines 
show that the production of molybdenum in that country 
during 1937, namely, 29,419,000 Ib., established a new 
high record. It was greater by 71 per cent. than the 
output for 1936. 


ANTI-VIBRATION MOUNTINGS FoR A GENERATOR SET.— 
Rubber, when applied in a scientific manner, is proving 
of great value in eliminating vibration or tremor in 
generating plant and other similar installations. In a 
recent instance, unusually stringent requirements were 
laid down in connection with the entire insulation from 
all vibration of a generator set. This comprised a 
smooth-running Diesel engine, direct-coupled to a 20-kW 
generator. The problem was solved by placing the 
equipment on a reinforced-concrete raft which is moulded 
on the underside so that it rests securely on six steel 
channels. The outer ends of the channels are carried on 
12 Silentbloc anti-vibration mountings of standard 
pattern resting on a substantial bed. The mountings, 
which were supplied by Messrs. Silentbloc, Limited, 
Victoria-gardens, Notting Hill Gate, London, W.11, 
consist of rubber which is stretched between two con- 
centric steel tubes. No cement is employed, and the 
tubes are held firmly but flexibly. In this installation, 
the engine and raft rest on the inner tube, while the 
outer tube is attached to the secondary base. It is 
claimed that rubber which is in a state of tension does 
not deteriorate, and that the life of these mountings is 
indefinite. 
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LABOUR NOTES. 


strengthen the organisation and at the same time work 
in harmony with all unions of workers in the engineering 


Tue Ministry of Labour provisionally estimates that | industry. The resolution instructed the executive to 
at May 16, the number of insured persons, between the | convene a joint meeting with the Confederation of 


ages of 16 and 64,in employment in Great Britain, 
exclusive of persons within the agricultural scheme, 
was approximately 11,375,000. This was 15,000 less 
than the total for April 4, and on a comparable basis 
about 148,000 less than the total for May 24, 1937. 
There was @ decline in employment between April 4 
and May 16 in coalmining, agriculture, the cotton, iron 
and steel, tinplate and motor vehicle industries, and in 
certain branches of the engineering industry. On the 
other hand, employment improved in building, public- 
works contracting, hosiery manufacture, stove, grate, 
&c., manufacture, bread, biscuit, &c., making, the 
distributive trades, and hotel, boarding-house and 
shipping services. 


At May 16, the numbers of unemployed persons on 
the registers of ‘employment exchanges in Great 
Britain were 1,314,118 wholly unemployed, 397,529 
temporarily stopped, and 67,158 normally in casual 
employment, making a total of 1,778,805. This was 
31,041 more than the number on the registers at 
April 4. The increase was mainly accounted for by 
temporary stoppages in the coal and cotton industries, 
and, further, included 10,236 boys and girls, owing 
mainly to the registration of juveniles who reached the 
school-leaving age at the end of the Easter term. On 
a comparable basis, there was an increase of about 
382,000, compared with May 24, 1937. The total on 
May 16 included 1,295,652 men, 48,072 boys, 379,943 
women, and 55,138 girls. 


The total of 1,778,805 
included 1,637,275 persons who were applying for 
benefit or unemployment allowances. An analysis of 
these applicants, according to the length of the last 
spell of registerred unemployment, is as follows :— 
789,000, or 48 per cent. less than six weeks ; 988,000, 
or 60 per cent. less than three months ; 1,194,000, or 
73 per cent., less than six months ; 279,000, or 17 per 
cent., 12 months or more. Of the persons on the 
registers at May 16, about 60 per cent. were applicants 
for insurance benefit, and about 32 per cent. for 
unemployment allowances, while about 8 per cent. had 
no application for benefit or unemployment allowances. 


registered unemployed 


Owing to revisions which were made in September, 
1937, in the procedure for counting the unemployed, 
the figures for May, 1938, are not strictly comparable 
with those compiled in May, 1937. When allowance 
has been made for the effect of the revised procedure, 
however, it is estimated that between May 24, 1937 
and May 16, 1938, there was an increase of about 
174,000 in the numbers wholly unemployed (including 
casuals), and of about 208,000 in the numbers tem- 
porarily stopped—-a total increase of about 382,000 
made up as follows :—Men, 185,000; boys, 15,000 ; 
women, 163,000 ; girls, 19,000. 


Between April 4 and May 16, the numbers unemployed 
increased by 15,153 in the North-Eastern area, by 18,403 
in the North-Western area, by 4,462 in the Northern 
area, by 4,593 in the Midlands, and by 7,980 in Wales. 
They decreased by 2,392 in the London area, by 3,219 
in the South-Eastern area, by 3,940 in the South- 
Western area, and by 9,999 in Scotland. As compared 
with the position at April 4, there was at May 16 an 
increase of unemployed in the spon and steel industry of 
7,070, and an increase of 2,194 in engineering, &c. 


Sir Kingsley Wood, Secretary of State for Air, has 
set up a panel of Industrial Advisers to the Air Ministry, 
and the following have accepted his invitation to 
serve on it :—Sir Amos Ayre, Mr. 8S. R. Beale, Mr. J. W. 
Bowen, Sir Charles Bruce Gardner, Lord Cadman, 
Lieut.-Col. J. H. M. Greenly, and Sir Malcolm McAlpine. 
Sir Amos Ayre is chairman of the Shipbuilding Con- 
ference. He was president of the Shipbuilding Em- 
ployers’ Federation in 1930-31 and president of the 
National Confederation of Employers’ Organisations 
in 1934. Mr. Beale is chairman of Messrs. Guest, Keen 
and Nettlefold, and Mr. Bowen was formerly general 
secretary of the Union of Post Office Workers. Sir 
Charles Bruce Gardner is executive chairman of the 
Society of British Aircraft Constructors. Lord Cadman 
is chairman of the Anglo-Iranian Oil Company, Limited, 
Colonel Greenly chairman of Messrs. Ba k and 
Wilcox, Limited, and Sir Malcolm McAlpine chairman 
of Messrs. Robert McAlpine and Sons, Limited. 


At the meeting on June 3 of the National Committee 
of the Amalgamated Engineering Union a Glasgow 
representative moved a resolution expressing the view 
that it was of the utmost importance to build up and 





Engineering and Shipbuilding Unions, to establish a 
joint trades movement on a basis of a representation 
commensurate with the strength and influence of the 
A.E.U., and to give every possible assistance in a 
campaign to set up in the engineering shops joint trade- 
union shop-stewards’ committees. The mover, speaking 
in support of his proposal, said that they must take the 
initiative and endeavour to combine all the interests 
together so that they might have a united front on the 
issues that would confront them in the immediate 
future. They were willing and anxious*to work with 
other unions, but demanded a voice corres —_ to 
the status which they held in the industry. The A.E.U. 
stood for unity in the metal industry. The resolution 
was carried by 29 votes to eight. 


The Committee decided to instruct the executive to 
approach the employers for a 40-hour week without 
reduction in pay, a time limit for a reply to be fixed at 
not longer than six months. Mr. A. R. O haw, a 
member of the executive, appealed to the Committee, 
in the course of the discussion on the proposal, to be 
logical. They had already decided, he said, not to 
countenance the dilution of labour. They had asked 
for a further limitation of overtime, and now they were 
proposing to add to the restrictions on the industry by 
the introduction of the 40-hour working week. The 
wiser course would be to leave it to the executive to 
pursue their efforts to secure a shorter working week. 





Another resolution adopted instructed the executive 
to approach the Employers’ Federation with several 
demands relating to apprentices, including a wage 
scale beginning at 18s. a week and advancing annually 
to 35s. a week in the last year of apprenticeship. 
Apprenticeship, it was stipulated, was to terminate at 
21 years of age, and a recognised journeyman’s rate 
to be paid thereafter. The London members of the 
Committee were responsible for a resolution instructing 
the executive to withdraw from the Whitley Council 
negotiating machinery covering Admiralty establish- 
ments. An amendment was moved expressing the 
view that it would be inadvisable to secede from the 
Admiralty Whitley Council unless requested to do so 
by the members employed in Admiralty establishments. 
The amendment was carried by 31 votes to eight, and, 
as a substantive motion, with only one dissentient. 





A resolution was moved warning members against 
various organisations which, it was » were 
carrying out industrial espionage in and around many 
engineering factories, and pledging the full support 
of the union in resisting any attempts to victimise 
members and shop stewards. During the discussion, 
Mr. I. Kaylor, a member of the executive council, 
said that they must not run away with the idea, 
because the Admiralty or any other Government 
Department refused to give a man employment, that 
that constituted victimisation. The workers had the 
right to terminate their employment whenever they 
liked. They must, therefore, concede a similar right 
to the employers to refuse to employ a man. There 
was no victimisation there. It was absurd, Mr. 
Kaylor went on to say, to talk about general black- 
listing and victimisation. In Government establish- 
ments, many of their members were exceedingly active 
and full opportunities were given to them to carry on 
their activities. He t ht the less they said about 
industrial espionage the better. The resolution was 
carried unanimously. 


The proposals of the engineering employers and the 
Government for the speeding-up of armaments 
production was again under the consideration of the 
Confederation of Shipbuilding and Engineering Unions 
at a meeting in York, on Thursday last week. It was 
decided to consult the executives of all the unions 
in the Confederation—there are nearly thirty—by 
letter, and to review the position again at another 
meeting of representatives on July 6, in the light of 
the replies received. It is hoped, it was officially 
stated, to give a definite reply to the employers and 
the Government after the meeting on July 6. Last 
week’s conference considered a proposal for a meeting 
between the T.U.C. and the Amalgamated Engineering 
Union and the Confederation, and came to the con- 
clusion that such a meeting was not or 
desirable, the representatives being satisfied with the 
manner in which the T.U.C. conducted their negotia- 
tions with the Government. 





** As far as this union is concerned,” the writer of 
the editorial notes in the June Journal of the A.E.U. 





says, “‘ our approach to the arms question is necessarily 
influenced by what we know to be the state of affairs 
as regards employment among our members. We have, 
as yet, had no reason to alter the views expressed last 
month, that full use is not being made of the available 
resources of labour. The number of unemployed 
members on the union books is still 7,686. Thousands 
of pounds weekly are being expended by this union on 
behalf of the Ministry of Labour for State Unemploy- 
ment Benefit to our unemployed members, who, by 
virtue of being entitled to receive such benefit, must 
have been in employment in recent months, and have 
to prove that they are available for, and capable of, 

, and for whom work cannot be found. General 
accusations are being made by irresponsible persons 
as to the age and bilities of our unemployed 
membership. Surely, age of a person is not to be 
the first consideration when the country is supposed 
to be in such dire need Of skilled labour; capabilities 
can best be judged when the workman is put to the test. 
The colossal ignorance displayed by irrational 
critics will never impress an ing public, in 
whose hands we are pre to leave judgment. The 
cold facts are that this union has thousands of men 
unemployed who want work and whose claims rank 
in precedence before any considerations of importations 
into the industry.” 





The contributor of the editorial note admits that 
certain of the men referred to “‘ may not be specially 
experienced in the particular phase of employment of 
which there is an ed shortage, but,” he goes on to 
say, “ they are capable of comme nd to the require- 
ments of the industry in a much shorter time than the 
uninitiated, whom it is the desire of some to bring into 
the industry for the of what they term releas- 
ing the present highly-skilled labour for the more 
important work. Such declarations can be made a 
pretence to further depress the scope of the skilled man 
in a manner that has os permeating the industry for 
a number of years.” The writer’s conclusion is that 
the present state of industry “‘ bears out the con- 
tention that the vast expenditure on armaments has 
brought nothing like general expansion to industry.” 
“* In fact,” he says, “‘ the concentration of demand upon 
the arms-producing trades and the heavy industries 
ancillary to them is having an adverse effect on all 
other trades,” > 

In May, the Home branch membership of the Amal- 
gamated Engineering Union increased from 314,805 
to 319,564, and the Colonial branch membership from 
33,455 to 33,613. The number of members in receipt 
of sick benefit decreased from 3,894 to 3,703, and the 
number in receipt of superannuation benefit increased 
from 13,943 to 13,965. The number in receipt of 
donation benefit decreased from 3,403 to 3,109, and the 
total number of unemployed members from 7,866 to 
7,686, 





An additional note in the June issue of the Amal- 
gamated Engineering Union’s Journal reveals that 
the income of the organisation in 1937 was 1,073,3271., 
and the expenditure on benefits 503,8341. Assets 
totalled 2,410,5181.—an increase, as compared with 
the previous year, of 337,420. Since the formation 
of the union in 1920, it is stated, the sum total of 
income has been 16,752,455l., against which 13,317,634. 
has been expended on benefits. The principal items 
of the latter are: Unemployment, 4,804,595/. ; sick- 
ness, 1,946,420/. ; and superannuation, 5,145,912/, These 
figures, it is pointed out, do not include payments in 
respect of State health or unemployment insurance, 
or money recovered for members as compensation for 
accidents, There was a net increase of 56,509 in 
the membership in 1937. 


The employees’ side of the National Railway 
Shopmen’s Council has submitted the following 
demands to the railway companies :—({1) That the 
base rate and war wage be consolidated. (2) That 
the rates of pay be increased by 2d. an hour, and that 
in no case shall the base rate be less than 50s. per week. 
(3) That 40 hours shall constitute a standard week’s 
work without any reduction in pay. (4) That each 
employee be guaranteed a day’s pay for each day he 
is available for duty, and that each employee be 
guaranteed a standard week’s pay. (5) That each 
employee be allowed 12 working days’ holiday with 


pay per annum. 








British STANDARD Mitp-Steet Dustsins.—A new 
specification for mild-steel dustbins (No. 792—1938) has 
been published, price 28. 2d. post free, by the British 
Standards Institution, 28, Victoria-street, London, 8.W.1. 
Pre) at the request of the Metropolitan Boroughs 
Standing Joint Committee, the publication deals with 
dustbins of 1, 2, 24 and 3} cub. ft. capacity, which are 
circular in cross-section and have tapered sides. 
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THE WRIGHT G-100 CYCLONE 
AERO ENGINE. 


AFTER operation for over a year on the air routes of 
the United States, the Wright G-100 series Cyelone aero 
engines have now been made available for export, 
together with the Wright two-speed supercharger and 
the Chandler Groves carburettor, with which these 
engines may be fitted. The G-100 series engines are an | 
improved form of the G series Cyclone engines, which 
form the power plant of various types of military and 
commercial aircraft. They are manufactured by the 
Wright Aeronautical Corporation, which is a division 
of the Curtiss-Wright Corporation, 30, Rockefeller-plaza, 
New York City, and has works at Paterson, New Jersey. 

Like the previous Cyclone engines, the G-100 Cyclone 
is of the nine-cylinder static radial air-cooled type, with 
a piston displacement of 1,823 cub. in. It is supplied 
in two models, both of which have a 16 : 11 ratio speed- 
reduction gear for the propeller drive, but differ in the 
gear ratio of the supercharger drive. One, known as 
the GR-1820-G 102A, develops 1,100 h.p. at take-off | Fic. 3. Pistons, SHowine INTERNAL Ripsina. 
and 900 h.p. for normal operation at altitudes up to 
6,000 ft. The other model, of which the designation is 
GR-1820-G 103A, has a take-off rating of 1,000 h.p., 
and develops 860 h.p. for normal operation from sea | 
level up to 10,000 ft. ; both models have been approved 
by the United States Department of Commerce, and | 
attain their rated powers with 90 octane fuel. Photo- 
graphs showing front and rear views of the former 
models are reproduced in Figs. 1 and 2, on this page. 

From these illustrations it will be seen that the | 
engine does not differ greatly in external appearance 
from the earlier Cyclones from which it has been | 
developed. It incorporates, however, a number of | 
improvements on these, which have been made as a | 
result of research and of operating experience in the 
United States Army and Navy, and also in commercial 
and military organisations in many different parts of | 
the world. Of the improvements, we may mention the 
steel crankcase, which is made in two parts, bolted | 
together as shown in Fig. 4. This, we understand, is 
the first steel crankcase to be employed in an American- 
built air-cooled radial engine manufactured on a pro- 
duction basis. It was adopted to allow for the increased | 
power output of the engine, and although it has slightly | 
increased the total weight, it has permitted an actual | 
reduction in the specific weight of 0-04 Ib. per horse- | 
power. The Chandler Groves carburettor, which is | —. ‘ ; 
supplied as standard equipment with the G-100 Cyclone | Fie. 4. Sree. CrayKcase. Fie. 5. CRANKSHAFT. 
engine, is proof against the effects of ice formation, and 
also automatically compensates for variations in | ir such that the need for a large air preheater to prevent | than conventional types, and is also extremely simple 
altitude, without the use of complicated automatic | ice formation has been obviated, and it is stated that | in construction. The makers point out that, in com- 
mixture-control devices. The design of the carburettor | the new carburettor is several pounds less in weight | bination with other improvements in the engine, the 
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link rods and the main crankpin bearing. All rods 
100-FT. TURNTABLE FIRE ESCAPE are, of course, finished to very close limits, and are 
R poland. 20 a mirror surface. A conventional Cyclone 
_— . , . crank: = in Fig. 5, is used. is - 
CONSTRUCTED BY MESSRS. LEYLAND MOTORS, LIMITED, ENGINEERS, LEYLAND. | Tenk#haft, illustrated in. Big. 5, "ae alll 
bronze and one steel counterweight, and incorporates 
the Wright dynamic damping device, the object of 
which is to eliminate torsional vibration resulting from 
the power impulses. The makers state that an increase 
in the life of the engine parts, and also in that of the 
components of controllable-pitch airscrews, has been 
found to result from the use of the torsional-damping 
device. 

As in previous Cyclone engines, the main housing 
is divided imto six parts. In addition to the steel 
crankcase, which is made in two parts, .as already 
stated, the present engine has a forged aluminium-alloy 
nose section, in place of the casting used on all except 
the later G-type engines. This nose, which encloses 
the cam mechanism and incorporates the valve-tappet 
guides, also houses a constant-speed propeller governor 
drive. The drive, however, is designed so that it can 
be readily removed without removing the nose section. 
Oil passages drilled in the forging supply the automatic 
valve-gear lubrication which is a feature of Wright 
engines, and an oval nose drain provides the necessary 
scavenging. The mounting section at the rear of the 
engine is an aluminium-alloy casting, and forms the 
front wall of the supercharger diffuser. It is made 
with tangential ports for the induction pipes leading 
to the cylinders, as clearly shown in Fig. 2. The 
supercharger section, which is also an aluminium-alloy 
casting, carries the vaned supercharger rear diffuser 
plate, the carburettor, the mounting pads for the 
tachometer and fuel pump, right-hand and left-hand 
gun synchronisers, and a Cuno oil filter. It also forms 
the housing for the accessory-drive gears. The dual- 
ignition system consists of two Scintilla magnetos 
supplying two independent sets of sparking plugs, the 
braided leads being visible in both Figs. 1 and 2. The 
magnetos are provided with blast-tube inlets giving 
direct cooling of the interior of the housings, and the 
entire ignition system is shielded to prevent interference 
with the wireless equipment. 

Other features of the engine are nitrided cylinder 
barrels, improved drives for the constant-speed pro- 
pellor governor and for the vacuum pumps which are 
used on modern aircraft to operate retractable under- 
carriages, and improvements in the design of the super- 
charger impeller, which is 11 in. in diameter. 

We understand that these engines are to be fitted 
lon a fleet of Douglas DC-3 air liners which will be 
| employed by the Royal Dutch Lines (K.L.M.) on the 
air route between London and Batavia. The first of 
jthe machines, which have accommodation for 21 


| passengers, has been delivered. 





Fie. 1. Escape NESTED ror TRAVELLING. 











TURNTABLE ESCAPE FOR THE 
MORECAMBE AND HEYSHAM 
FIRE BRIGADE. 


AN all-steel turntable escape, capable of extension to 
100 ft. in length, has recently been delivered to the 
Morecambe and Heysham Fire Brigade by Messrs. 
Leyland Motors, Limited, of Leyland. The town of 
Morecambe contains numerous tall seaside apartment 
houses, in many cases separated from the roadway by 
long gardens, and the provision of this new ladder, 
which is capable of carrying two men when extended to 
a length of 86 ft. and lying at an angle of 60 deg. to 
Fig. 2. Sare-Loap INDICATOR. the horizontal, will, in case of fire, allow these gardens 
to be bridged and every window to be reached. With 
a smaller angle of inclination, the ladder may be 
employment of the Chandler Groves carburettor has | 1 in. greater than that of the previous G-type Cyclone | extended farther, as explained below. The ladder, in 
enabled the low fuel consumption of 0-43 Ib. per|engines. The increase has been made to permit the | its closed position for travelling, is shown in Fig. | 
horse-power hour at cruising speeds to be retained. use of a new type of forged aluminium-alloy piston, the | above. It is mounted on a four-wheel chassis with a 

The Wright two-speed supercharger, previously | design of which is illustrated by the photograph repro- | six-cylinder engine of 50 h.p. R.A.C. rating and giving 
mentioned, has been developed by the makers in| duced in Fig. 3. The pistons are ribbed on the under- | 115 brake horse-power. As will be seen, the machine 
conjunction with Army Air Corps engineers at Wright | side of the head, as can be seen in the central piston in | is provided with an enclosed cab for the driver and 
Field, Dayton, Ohio. Its fitting is optional, but it | Fig. 3, the object of this ribbing being to increase the | other officials. This feature is, we believe, unusual 
has the advantage that an engine with which it is | strength and facilitate cooling. It will be noticed also | in motor escapes, but is none the less clearly desirable 
employed has two distinct sets of performance charac- | that two sets of cooling fins are formed on the inner | not only as a protection in bad weather, but because 
teristics. During take-off under heavy load conditions, | side walls of the pistons, which have longer skirts than | the men may get soaked through during attendance at 
or in flight near sea level, the low-speed gear ratio | the previous types, so that the cylinder barrels had to|a fire and in this condition may have to travel some 
is used for the blower drive. This gives the maximum | be lengthened slightly to accommodate them. It is| distance back to the station, possibly in very cold 
performance up to a certain altitude, while for greater | claimed that the volumetric efficiency of the engine | weather. 
altitudes the high-speed gear ratio is employed. The | has been increased by improvements in the design of | The machine is fitted with a 500-700 gallon per 
change of gear ratio is effected by a control lever in the | the combustion chamber and of the intake and exhaust | minute two-stage turbine pump, located in the centre 
cockpit. We understand that the fleet of Boeing} parts. This has also resulted in improved cooling | of the chassis. This is driven from the engine gear box. 
B-17 bombers with which the Army Air Corps recently | characteristics, so that the total cooling surface of the | It is constructed of non-corrosive materials throughout, 
made a successful return flight to Buenos Aires were | engine now amounts to 170 sq. ft. It is of interest | the casing, diffusers and impellers being of gunmeta) 
all equipped with Wright Cyclone engines having two-| to note that the cylinder heads are formed with fins | and the shaft of stainless steel. The pump can accord- 
speed superchargers. In this flight altitudes exceeding | 2 in. deep, spaced jy in. apart, these being cast as a|ingly handle corrosive waters without detrimental 
25,000 ft. were reached in crossing the Andes. The | production operation in the firm’s foundry. effect. Suction and delivery connections are arranged 
weight of the engine is only increased by 10 Ib. by| In the G-100 Cyclone engine a master connecting | on each side of the chassis and 32 ft. of suction hose, 
fitting the two-speed supercharger, and this slight | rod of H-section is used, instead of one of I-section| in four 8-ft. lengths, are provided. There is also a 
additional weight is more than offset by the improved | employed in the earlier types, and improvements have | three-way collecting breeching for the pump. An 
performance obtained. lalso been made in the design of the knuckle pins to | adjustable monitor is fitted at the top of the ladder, 

The diameter of the engine is 55 in., which is about ' give a better equalisation of the stresses between the | with 120 ft. of rubber-lined connecting hose. 

















Scheie 
The ladder is of Metz design, built up of steel angle | 


and channel sections. It is in four lengths of box form, 
each section sliding in the one below. It is carried on 
a turntable, mounted on the chassis, as shown in 
Fig. 1. The drive for the escape is taken from the 
main gear-box through shafts, and a reduction gear, 
to a bevel gearing situated at the base of the turntable. 
The bevel gearing drives a rotary oil pump and also 
a combination of gears for the various operations. The 
whole mechanism runs in an oil-tight casing and all 
motions are put in operation by hydraulic clutches 
controlled by pistons supplied with pressure oil from 
the pump. After the drive is engaged, all control is 
from the base of the escape. The extension and inclina- 
tion of the ladder at any time are indicated on two 
dials fixed on the turntable frame and which can be 
seen at the left of Fig. 2. An additional interesting 
feature of the control arrangements is the calculation 
chart to be seen at the right of Fig. 2. This shows the 
relation between the angle of elevation and safe exten- 
tion of the ladder when carrying one or two men. For 
instance, at an angle of elevation of 40 deg., the ladder 
can be extended to a length of 62 ft. with one man 
at its outer end, or to 59 ft. with two men. The chart 
shows that at an angle of elevation of 70 deg., the 
ladder can be extended to full length when carrying 
two men. The calculator chart also shows the pump 
pressure available for each size of jet for various exten- 
sions of the ladder, For instance, with the 14-in. jet in 
use and a ladder extension of 59 ft., a pressure of 
125 Ib. per square inch is available. With 1}-in. jet, 
the pressure is 120 Ib., with 1% in., 115 Ib., and so on. 

To ensure rigidity when the ladder is extended, the 
rear road springs are locked and four supporting jacks 
are brought into operation, giving the escape a firm 
foundation. The ladder support incorporates an auto- 
matic plumbing device which is entirely mechanical. 
The mechanism also incorporates automatic stopping 
gear, which comes into operation if the ladder strikes 
an obstruction during elevation, extension or rotation. 
This provision is particularly valuable when the ladder 
is in use at night. 








ENGINEERING TRAINING AND 
EDUCATION. 


Institute of Fuel Students’ Medal.—To encourage the 
reading of papers by students of fuel technology, the 
Council of the Institute of Fuel has decided to make 
an annual award of a Medal, together with a prize 
comprising books and/or instruments to the value of 5l. 
The award is open to student-members of the Institute 
and to students, under 25 years of age, of a university 
or technical college in the United Kingdom. The 
paper, which must deal with some subject relating to 
the preparation or utilisation of fuel, or allied subjects, 
should be limited to a maximum of 6,000 words and 
may be illustrated by line drawings or photographs. 
In judging the papers submitted, consideration will be 
given to (a) subject-matter ; (b) evidence of analytical 
power and logic; (c) the construction of the paper in 
so far as it gives evidence of an orderly mind and shows 
continuity of argument with an orderly development 
of the theme ; and (d) English. Papers submitted for 
the competition must reach the secretary of the 
Institute, 53, Victoria-street, London, 8.W.1, on or 
before September 1 in any year. 








LAUNCHES AND TRIAL TRIPS. 


* Buvesiep.”—Twin-screw motor yacht for deep-sea 
cruki ig: five-cyliader, vertical, cold-starting oil engines 
supplied by Messrs. Ruston and Hornsby, Limited, 
Lincoln. Trial trip, June 3. Mein dimensions, 95 ft. by 
20 ft. by 10 ft. 6 in. Built by Messrs. The Goole Ship- 
building and Repairing Company, Limited, Goole, for 
Sir Malcolm Campbell. 

“ Swan.’’—Passenger motorship, for service on Lake 
Windermere, having accommodation for 800 passengers. 
Launch (at Lakeside), June 10. Built by Messrs. Vickers- 
Armstrongs Limited, Barrow-in-Furness, for the London 
Midland and Scottish Railway Company. 








Tyrewritinc Macninges.—The use:ul range of hand- 
books to the collections at the Science Museum, South 
Kensington, has been recently added tc by an interesting 
one entitled The History and Development of Typewriters. 
This invaluable machine, which only came into effective 
existence in 1873, has had a wealth of engineering design 
and experiment expended upon it, a fact which most 
engineers are inclined to overlook. An excellent series 
of line drawings showing the different types of mechanism 
occupies 12 pages of the handbook and these are well 
worth study. he subsequent historical notes on, and 
descriptions of. the actual exhibits are produced with the 
lucidity characteristic of the Museum publications, and 
photographs of, certain of the machines, from the proto- 
type of 1829 to an electric machine of 1936, are provided. 
The handbook may be obtained at the price of 1s. 3d., 
postage extra, from the Science Museum, South Kensing- 
ton, ndon, 8.W.7, or from H.M, Stationery Office, 
Adastral House, Kingsway, London, W.C.2. 
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TENDERS. 


We have received from the Department of Overseas 


Trade, 35, Old Queen-street, London, 8.W.1, particulars | 


of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 

Welding Set, portable, alternating-current, also a 
a squirrel motor. Union Tender and Supplies 
Board, Pretoria ; Fuly 7. (T.Y. 22,931 /38.) 

Boilers. With reference to the call for tenders for 
superheated locomotive boilers for the Eastern Ben 
Railway, noted on 502 ante, we now learn that the 
closing date has m extended to June 23. (T.Y. 
21,396/38.) 

Pumping Inetallation, electrically-operated. for a 
new sewage-pumping station at Andha Moghul, Delhi. 
Indian Stores Department, Electrical Branch, Simla ; 
July 5. (T.Y¥. 23,056/38.) 

Refrigerating Unit, air-cooled, condenser type, and a 
water-cooling unit. South African Public Works Depart- 
ment; July 7. (T.Y. 23,064/38.) 

Agricultural Machinery, comprising ploughs, land 
levellers, wagons and carts, harrows, cultivators, and 

lanters for the Department of Native Affairs. Union 
ender and Supplies Board, Pretoria; June 30. 
(T. 23,070/38.) 





BOOKS RECEIVED. 
Railway Department (Railway 





Government of India. 


Board). Report by the Railway Board on Indian 
Railways for 1936-37. Volume [. Delhi: The 
Manager of Publications. [Price 6 rupees 4 annas, or 
108.] 


With Special Reference to 


Elements of Thermodynamics. 
By Proressor ERNEST 


Applications in Engineering. 


M. Fernatp. Second edition. London: McGraw- 
Hill Publishing Company, Limited. [Price 21ls.] 
Elements of Steam and Gas Power Engineering. By A. A. 


Potrer and J. P. Catperwoop. Fourth edition. 
London : McGraw-Hill Publishing Company, Limited. 
[Price 15s.]} 

Department of Scientific and Industrial Research. Report 
of Test by the Director of Fuel Research on the Morgan 
Rotary Retort Installed at Rodridge Hall, near Wingate, 
County Durham. Test Carried Out 27th to 29th October, 
1936. London: H.M. Stationery Office. [Price 9d. 
net.] 

Motor Manuals. Volume II. Carburettors and Fuel 
Systems. The Theory, Application, Construction, Fit- 
ting, Testing, Tuning and Maintenance of Carburettors 
and Other Fuel Combustion Devices. "By A. W. JupGE. 
Third and revised edition. London: Chapman and 
Hall, Limited. [Price 6s. net.] 

Report of the Astronomer Royal to the Board of Visitors 
of the Royal Observatory, Greenwich. Read at the 
Annual Visitation of the Royal Observatory, June 4, 
1938. Greenwich: The Royal Observatory. 

Motor Repair Manual. For the Owner-Driver and Amateur 
Mechanic. A Practical Handbook on the Repair, 
Overhaul and Adjustment of a Car. By the Starr or 
“Tue Moror.” Eighth edition. London: Temple 
Press, Limited. [Price 2s. 6d. net.) 

Department of Scientific and Industrial Research. Report 
of the Building Research Board. With the Report of 
the Director of Building Research for the Year 1937. 
London: H.M. Stationery Office. [Price 3s. 6d. net.] 

Steam Raising Boilers for Industrial Purposes. By 
ALEXANDER H. Hayes and A. Inersy Hayes. 
London: Forum Publishing Company. [Price 7s. 6d. 
net.] 

Medical Research Council. Industrial Health Research 
Board. Report No. 83. The Assessment of Pasycho- 
logical Qualities by Verbal Methods. A Survey of 
Attitude Tests, Rating Scales and Per lity Questi: 
naires. By Dr. P. E. Vernon. London: H.M. 
Stationery Office. [Price 2s. net.] 

The Roadmakers’ Library. Road Traffic and Its Control. 
By H. Atxer Tripr. London: Edward Arnold and 
Company. [Price ll. 6s. 0d. net.} 

Canada. Department of Mines and Resources. Bureau 
of Mines. No. 781. Limestones of Canada. Their 
Occurrence and Characteristics. Part IV. Ontario. 
By M. F. Gouper. Ottawa: Bureau of Mines, 
Department of Mines and Resources. [Price 75 cents.) 





Ministére des Travaux Publics. Statistique de la Pro- 
duction et de la Distribution de Il’ Energie Blectrique en 
France pour lUAnnée, 1936. Paris: Imprimerie 
Nationale. 

University of Illinois. Engineering Experiment Station. 
Bulletin No. 300. Pressure Losses Resulting From 


Changes in Cross-Sectional Area in Air Ducts. By 
Proressor ALonzo P. Kratz and Jutian R. FELLows. 
Urbana, Ill., U.S.A.: The Engineering Experiment 
Station, University of Illinois. [Price 65 cents.]} 

University of Illinois. Engineering Experiment Station. 
Ciroular No. 31. Papers Presented at the Short Course 
in Coal Utilization Held at the University of Illinois, 
May 25 to 27, 1937. Urbana, Ill., U.8S.A.: The 
Engineering Experiment Station, 
Illinois. [Price 50 cents.) 

Tendances Actuelles des Techniques de la Chaleur. 
Proresson M. Véron. Paris: Dunod. 
48 francs. |} 
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PERSONAL. 


Mr. H. O. Farmer has resigned his position of chief 
engineer of Messrs. Petters, Limited, and has joined 
Messrs. Alan Muntz and Company, Limited, Heston 
Airport, Hounslow, Middlesex, in order to take charge 
of the development of Pescara free-piston engines. 

Messrs. Wutp-BarFiet>D ELEcTRIC FURNACEs, 
Limrrep, Elecfurn Works, North-road, Holloway. 
London, N.7, have taken additional premises adjacent 
to their works, where a wide range of their standard 
types of heat-treatment furnaces is installed for demon- 
stration purposes. The upper portion of the premises 
is reserved for the firm’s new research department, now 
nearing completion. Dr. F. W. Haywoop, at present 
with Messrs. I.C.I. (Fertilizer and Synthetic Products). 
Limited, Billingham, has been appointed chief metal 
lurgist, to take charge of this department. 

Messrs. Petrers, Liurrep, Yeovil, have commenced 
the production of new 1}-h.p., 2-h.p., and 3-h.p. light, 
air-cooled petrol or guaiiie general-utility engines, 
for use on farms and for small electric lighting sets, 
road-making machinery, pumping plants, hoists and 
similar applications. 

Proressor J. T. MacGrecor-Morris, M.I.E,E., 
head of the Department of Electrical Engineering, at 
University of London, Queen Mary College, is retiring 
at the end of the academic year. He played a notable 
_, during the war, in the production of instruments 
or detecting and locating the position of enemy sub 
marines. 

Messrs. WESTINGHOUSE BRAKE AND SIGNAL CoMPANY, 
Limirep, 82, York-way, King’s Cross, London, N.1, 
inform us that their Midland representative, Mr. I. T. 
Watkins, has now removed to 32, Benson-road, Maypole- 
road, King’s Heath, Birmingham, 19. 

Mr. J. Kerr, B.Sc., A.M.I.E.E., who was previously 
on the London sales staff of Messrs. Lancashire Dynamo 
and Crypto, Limited, has now joined the London sales 
staff of Messrs. Bull Motors, Cecil Chambers, 86, Strand, 
W.2. 

Tue Batic ExcuanGe, St. Mary Axe, London, E.C.3, 
has decided to form an aircraft section, so that aircraft 
as well as ships may, in future, be chartered for the 
carriage of freight. 

Messrs. HicHrretp AND Rocer Sirus, consulting 
engineers, 36, Victoria-street, London, 8.W.1, and 
Unitas House, 24, Livery-street, Birmingham, 3, have 
taken into rtnership, as from June 1, Mr. Ernest 
Ambrose, M.1.E.E.,and Mr. Arthur L. Coward, A.M.I.E.E. 

Mr. G. D. Harriey, who retired from the firm of 
Messrs. Sleeper and Hartley in 1936, has opened a 
consulting practice at 311, Main-street, Worcester, Mass., 
U.S.A, fis will concern himself mainly with mechanical 
and industrial problems. 








CONTRACTS. 


Messrs. MARRYAT AND Scort, Liurrep, 75, Clerken- 
well-road, London, E.C.1, have received a contract for 
nine 2-ton automatic goods lifts and two automatic 
—¢ lifts from the Admiralty, for the new Naval 

ase, Singapore. 

Messrs. TELEPHONE MANUFACTURING COMPANY. 
Limrrep, Hollingsworth Works, Martell-road, West 
Dulwich, London, 8.E.21, are to install numerous marine 
telephones and inter-communicating telephones on 
board the Mauretania. 








Re-Orenrine or Scottish Brancn Raitway LINeE.- 
The Scottish branch line from Brechin to Edzell (Angus), 
6 miles in length, which has been closed to passenger 
traffic since April 27, 1931, will be reopened for this 
traffic by the London Midland and Scottish Railway on 
July 4, as an experimental measure. 


ANNUAL Reports or Trarric AREA LICENSING 
AvtHorities.—The third annual reports of the Traffic 


| Area Licensing Authorities have now been published, in 


one volume, which is obtainable, price 7s. net, from 


H.M. Stationery Office, Adastral House, Kingsway, 
London, W.C.2. The reports cover the year ending 


September 30, 1937, and give an account of the work ot 
the Licensing Authorities during that period. Statistical 
information as to goods vehicles authorised under carriers’ 
licences at June 30, 1937, is contained in an appendix. 





British CHEMICAL STANDARD CARBON STEELS.—Lhe 
Bureau of Analysed Samples, Limited, 3, Wilson-street, 
Middlesbrough, has issued two new standard steels, 
namely, a free-cutting carbon steel, designated ‘** D,”’ 
and a 0-525 per cent. carbon steel, designated “ F.” 
Steel D is a typical modern high-sulphur and phosphorus 
free-cutting steel, and is of particular interest in connec- 
tion with the determination of the high-sulphur content 
and the low carbon (0-114 per cent.), by combustion, in 
the presence of the high sulphur. Steel F is a typical 
basic open-hearth carbon steel, but with the phosphorus 
to the top limit which is frequently specified. As 


By | heretofore, each standard has been analysed by a number 
[Price | of chemists, including independent chemists and chemists 


representing users and manufacturers. The standards 
are issued in bottles containing 25 grammes, 50 grammes, 
100 grammes, and 500 es, and each bottle is 
accompanied by a certificate showing the analysis of each 


H. Bressey, C.B., C.B.E., has been elected President of | chemist, together with a reference to any feature of 


the Junior Institution of Engineers, 39, Victoria Street, 
London, 8.W.1, for the session 1938-1939. 


interest in connection with the determination of each 
element. 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Trade.—The French trade has been the 
centre of interest on the Welsh steam coal market during 
the past week. A deputation of French public utility 
importers were due to meet British coalowners, exporters 
and atives of the Ministry of Mines and the 
Board of Trade in London, but the visit was indefinitely 
post This caused considerable disappointment 
in South Wales, as this was the coalfield chiefly concerned 
in the French trade, and it had been hoped that some 
solution to the present difficulties now facing the trade 
would have been reached. The French importers for 
some time past have regarded current prices as being 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—-There is still little prospect 
of early material change in the unsatisfactory state of 
the Cleveland-pig branch of trade. Much reduction of 
the large accumulations of home-made and Continental 
iron at consumers’ works is essential before appreciable 
expansion of use of local foundry brands can be made. 
Rate of absorption of stocks is considerably slower than 
was expected until the recent sudden and surprising turn 
of events that curtailed need for supply of foundry 
qualities. Most of the light desultory output of Cleveland 
pig is added to the stored at the blast-furnaces. 
= 





exorbitant and have postponed ing p for 
other than prompt delivery while in some cases business 
has been transferred to Continental producers. The 
Mixed Commission controlling the French pitwood for 
Wélsh coal exc’ scheme met in London last week-end 
to details for the 16th period under the scheme. 
No decision was reached, but there was an exchange of 
views. on the difficulties that had arisen consequent 
upon the failure of France to absorb the whole of the 
coal contracted for under the scheme. The meeting 
was adjourned in order that both sides could report to 
their respective Governments and it was understood 
that a further meeting would take place in Paris on or 
about June 27. New business in the leading trades 
continued to mature very quietly during the week and 
collieties were unable to increase operations at the pits, 
most of which were only partially employed. There 
was no shortage of supplies, Fat sellers were not pressing 
and prices were unaltered. Some of the best large grades 
were again only sparingly offered as outputs moved off 
steadily under past bookings and the tone was steady. 
Inferior quality large were freely available, but late 
prices were unaltered. Due to reduced outputs, dry 
peas and beans remained searce and firm. Smalls were 
in need of further outlets and were dull. Cokes met a 
quiet request, while patent fuel and pitwood moved off 
slowly. 

Iron and ne te remained on a quiet scale 
in the iron and steel and allied trades of South Wales 
and Monmouthshire last week. Demand for most pro- 


ducts was unimproved and works continued only parti- | 4 


ally employed. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Inquiries at representative steel and 
engineering works reveal little c e in the general 
position, but some concerns report a slight easing in the 
demand, particularly in the lighter trades, where more 
operatives are working short time. Industrialists are 
not alarmed at the trend of events ; they do not disguise 
the fact that trade has weakened, but they consider the 
future bright. Sheffield Chamber of Commerce is hand- 
ling a larger number of inquiries. The latest include : 
from London, insulated combination pliers and ma- 
chines for cutting ham, bread, and cigarettes; from 
Deptford, steel stays; from Ireland, structural steel ; 
from Sweden, tools; from Portugal, tools and stain- 
less steel; from Canada, agricultural machinery ro 
and tools; and from Bedford, edge tools, twist drills, 
dies. and taps, and glass cutters. There is a steady 
demand for raw and semi-finished materials, and 
most of the producing works are accounting for large 
outputs, though forward buying is not so brisk as 
six months ago. There is a steady flow of orders in 
the heavy machinery and engineering branches. The 
call for railway rolling stock is well up to recent standard, 
and wheels, axles, tyres, springs, and buffers form a 
progressive section, while makers of carriages and wagons 
are experiencing a busy time. One of Sheffield’s 
biggest works—Messrs. Cravens, Limited—has sufficient 
work on hand to last twelve months. They have two 
orders from the London and North Eastern Railway 
Company for a total of 90 carriages, and are also busily 
employed producing motor omnibus and tramcar bodies 

frames. There is an attractive market in electrical 
ent necessitating the production of large-scale 
i and castings and boiler drums. Active con- 
ditions prevail in the manufacture of steelworks and 
ironworks machinery and related equipment. Furnace 
builders are busy, while rolling-mills equipment and 
hydraulie presses are on order for export. © special- 
steel ing branches are accounting for record outputs. 
Sheffield-made stainless steel is to be used in the building 
of a 28-ft. long motor lifeboat. The hull will incorporate 
stiffening ribs integral with the plates themselves. These 
ribs are formed by flanging the plate edges, and the 
adjacent flanges are then welded together by the electric- 
arc process. Sheets of No. 14 gauge s.w.g. are used for 
the plating; whilst the keel, stem, and stern are 
pro as a strong composite-welded structure from 
stainless-steel plates and forgings. tool trades 
continue busy. 

South Yorkshire Coal Trade.—More inquiries are circu- 
ry account. Among the latest is one from 
a Sage tate se at for 50,000 tons of locomotive 

ly-September pment. i that 
ish State 


an 
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summer level and 

house coal is a weak section, while industrial coal is not 

in such healthy request. Railway companies continue 
buyers. The coke market is.on the dull side. 





of foreign fo iron has ceased, but parcels 
of Continental brands are offered freely at 60s. f.o.b. 
ee oe could still be made at well 
below charges to Tees-side buyers for Cleveland pig 
even after paprene of the 33} per cent. duty on foreign 
products, Merchants have command of moderate 
to of local iron, but report next to no opportunity 
to do ess. Realising the futiliy of attempts to sell 
for export, they have discontim ° parcels to 
customers abroad. Stabilised prices of Cleveland pig 
remain on the basis of No. 3 quality at 109s. delivered 
within the Tees-side zone. 

Hematite—Producers of East-coast hematite, after 
making provision for the reduced requirements of their 
own consuming works, and meeting curtailed specifica- 
tione for supplies underexisting contracts, have consider- 
ably more tonnage than they can dispose of, and with 
stocks at the furnaces and at consumers’ works already 
inconveniently large, more furnaces are likely to be put 
out of action unless demand a expands. Fixed 
quotations stand at the level of No. 1 hematite at 133s. 
delivered to areas in the north of England. 

Basic Iron.—Output of basic iron is excessive, but 
there is no tonnage on the market, and the quotation of 
100s. is nominal. 

Foreign Ore.—Imports of foreign ore keep on a scale 

that more than meet users’ requirements. Unloadings, 
on Tees-side, to date this month amount to 75,221 tons, 
compared with 101,498 tons for the corresponding part of 
ay. 
Blast-Furnace Coke.—Durham blast-furnace coke is 
abundant and in little demand. Local consumers are 
very extensively covered and not di to consider 
new business. Sellers are keen to book orders at recog- 
nised values, which are governed by good medium 
qualities at 32s. 6d. delivered to Tees-side works. 

Manufactured Iron and Steel.—Sellers of most descrip- 
tions of semi-finished and finished iron and steel are 
diligently seeking. orders. The volume of business 
passing is considerably below that of a few weeks ago, 
and many contracts are fast nearing completion. Cus- 
tomers are well bought and are pursuing a cautious 
policy. Their continued absence from the market is 
perturbing. Consumers of steel semis are heavily 
stocked and are off the market. Local makers are in 
a position to meet all demands. In the finished branches 
of ind » manufacturers are much less actively 
employed recently and need orders to follow fast 
expiring contracts. Iron founders are slack in certain 
departments, and sheet makers have very bare home 
and export order books, while producers of light steel 
sections would welcome buying for near delivery. Makers 
of heavy steel keep busy, but are executing work faster 
than orders are coming to hand. The following are 
among the principal market quotations for home trade: 
Common iron bars, 131. 5s.; steel bars, 111. 188.; soft 
steel billets, 71. 17s. 6d.; hard steel billets, 91. 2s. 6d. ; 
steel ship rivets, 151. 2s. 6d.: iron ship rivets, 171. 5s. ; 
steel constructional rivets, 161, 58.; steel boiler plates, 
11l. 188.; steel ship bridge and tank plates, 11. 88. ; 
steel angles, 111. 0s. 6d.; steel joists. 111. Os. 6d.; tees, 
122. 0s. 6d.; heavy sections of steel rails, 101. 158. 6d. ; 
fish plates, 141. 158. 6d.; black sheets, No. 24 gauge, 
151. 15s.; and galvanised corrugated sheets, No. 24 
gauge, 18/1. 10s. For shipment, black sheets are quoted 
131. and galvanised sheets, 161. 15s. 

Imports of Iron and Steel.—Re-imposition of import 
duty on iron and steel and plentiful supply of home 
products have reduced purchasing of foreign material 
to approaching vanishing point. May unloadings on 
Tees-side from foreign ports and coastwise totalled only 
477 tons, of which 462 tons were pig iron and 15 tons 
plates, bars, angles, rails, sheets and joists, compared 
with April aggregate imports of 1,226 tons, composed of 
1,186 tons of crude sheet bars, billets, blooms and slabs, 
and 40 tons of plates, bars, angles, &c. In May last year 
unloadings amounted to 4,459 tons, 534 tons being 
pig-iron, 3,854 tons crude sheet bars, &c., and 71 tons 
plates, bars, angles, &c., while in the pre-war month of 
May, 1914, imports reached 5,018 tons, comprising 75 
tons of pig-iron, 3,279 tons of crude sheet bars, &c., and 
1,664 tons of plates, bars, angles, &c. 

Scrap.—The scrap market is deadly dull. Sales are 
almost unheard of, and works are accepting only small 
weekly supplies or have stopped deliveries entirely. 











British STANDARD CopreR ConpucTors FoR USE IN 
MinEs.—A specification for the dimensions of metal- 
sheathed paper-insulated plain annealed copper con- 
ductors for use in mines has been issued, price 28. 2d. 

st free, by the British Standards Institution, 28, 

ictoria-street, London, 8.W.1. The publication pre- 


scribes the dimensions and the voltage tests for cables 
rated at 650, 3,000, 6,000, and 10, volts, and the 
dimensions for the armouring, serving, and bedding are 


included. 





INTERNATIONAL ENGINEERING CONGRESS, GLASGOW.— 
Tuesday, June 21, to Friday, June 24. Tuesday, June 21, 
morning, Conference Hall, Empire Exhibition, reading 
of various technical addresses. Afternoon, visit to the 
Exhibition. Evening, City Chambers, Glasgow, Civic 
Reception by the Lord Provost of Glasgow. Wednesday, 
June 22, morning, Conference Hall, Empire Exhibition, 
reading of various technical addresses. Afternoon, 
various alternative visits. Thursday, June 23, various 
alternative all-day excursions. Friday, June 24, various 
alternative morning and afternoon visits, or alternative 
all-day group visits. 8 p.m., Reception by The Institution 
of Engineers and Shipbuilders in Scotland. For pro- 
gramme, see pages 328 and 536 ante. 

For Meetings of other Societies, see page 2 of Advertise- 
ments, 


NOTES FROM THE NORTH. 
Guaseow, Wednesday. 


Scottish Steel Trads.—Very little change has taken place 
in the Scottish steel trade since last report, and although 
makers have quite a fair amount of work on hand there 
is an undoubted scarcity of new . The con- 
sumers generally are busy, but it is the future which is 
disturbi cers as, unless there is a decided improve- 
ment in buying, quietness is going to be the order of the 
day in the autumn. Inquiries have been fairly good 
recently, but the bookings have not amounted to the 
t expected. The latest additions to shipbuilders’ 
onde poole were very acceptable, and it is encouraging 
to know that there are prospects of more contracts being 

in the near future. While the output of heavy 
material is still very satisfactory, that of light steel is not 
80 , and some makers of black-steel sheets are 
unable to operate the full week, as specifications are very 
slow in coming in. Export orders of all kinds are poor, 
which is largely due to the competitition from firms 
outside the ments. Prices’ are steady, and are as 
follows :—Boiler plates, 111. 18s. per ton; ship plates, 
111. 88. per ton; sections, 111. 0s. 6d. per ton ; medium 
plates, 131. per ton ; black-steel sheets, No. 24 gauge, in 
minimum four-ton lots, 151. 15e. per ton ; and galvanised 
co: ted sheets, No. 24 » in minimum four-ton 
lots, 181. 10s. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—In the malleable-iron trade of the 
West of Scotland there has been no improvement in the 
demand, and broken time is still general. It is hoped 
that buyers may again be induced to come into. the 
market now that prices have been stabilised until the 
end of the year. The re-rollers of steel bars are rather 
quiet at present, as home ecnsumers are not placing 
much fresh business. ap with overseas rs 
are very difficult owing te the low prices now 
Continental makers. The following are the current 
market prices :—Crown bars, 131. 5s. per ton for home 
delivery or export ; re-rolled steel bars, 12/. 13s. per ton 
for home delivery, and 111. per ton for export; No. 3 
bare, 127, 158. per ton, and No. 4 bars, 131. 58. per ton, 
both for home delivery. 

Scottish Pig-Iron Trade.—The makers of Scovtish pig- 
iron have still well-filled order books, and most of their 
regular customers are ing in the usual deliveries. 
New business is somewhat quiet, and fair stocks are on 
hand. When the new housin » now in con- 
templation, are started, the t foundry industry will 
show some improvement and surplus stocks of pig-iron 
will get used up and fresh buying will result. To-day’s 
market prices are as follows :—Hematite, 61. 13s. per ton, 
and basic iron, 5l. 7s. 6s. per ton, both delivered at the 
steel works ; foundry iron, No. 1, 6l. 0s. 6d. per ton, and 
No. 3, 51. 188. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipments of 
Scottish pig-iron from Glasgow Harbour continue on a 
very small scale, and for the week ending lest Saturday, 
June 11, the total was only 60 tons. Of that total 50 
tons went to Dublin and 10 tons to Bristol. During the 
corresponding week of last year the total shipment 
amounted to 185 tons. 














Tue E. J. Fox Gotp Mepat.—At the opening meetin 
of the 35th annual conference of the Institute of Britis 
Foundrymen, held in Bradford on June 15, the E. J. Fox 
Gold Medal was presented to Mr. J. E. Hurst. This is 
the second award of the Medal, the first having been made 
to Professor Thomas Turner at last year’s annual 
Conference. 

Tue Orricers’ (MercHant Navy) FEDERATION, 
Loarep.—The Report of the Representative Council 
of the Officers’ Federation, recently. issued from its 
headquarters at 23, Leadenhall-street, London, B.C.3, 
covers a period of 17 months up to December 31, 1937. 
The to number of officers now associated in the 
Federation is stated to exceed 18,000. After discussin 
the various factors affecting the conditions of officers 
employment, including the Merchant Navy Pension 
Fund and the revision of the Board of Trade regulations 
governing the examination of engineers, the Council 
reviews the shipping _—— in general, expressing grave 
disquiet regarding continued decline in numbers. 
The policy of laying-up ships, by mutual agreement, 
in order to preserve the level of freight rates by eliminat- 
ing uneconomic competition is viewed with disfavour, 
and the proposal is made that the Government sheuld 
exercise a benevolent control—not amounting to nationa- 
ligation, which the Council expressly refrains from advo- 
cating—by the appointment of a Minister of Shipping 
- ith the sole duty of protecting and developing 








British shipping in the nation’s interest.” 
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ANNUALS AND REFERENCE BOOKS. | is an association of British manufacturing engineers 


The Motor Ship Reference Book, 1938.—Notwith 
standing the many designs for “economy” types 
of steamship developed during recent years the 


proportion of motor-propelled tonnage in the world’s 
total continues to increase. That this tendency has 
not yet spent itself is evident from the fact that, 
at the figure of 2,750,000 tons gross, the amount of 
motor tonnage under construction at January 1, 
1938, is a clear million tons greater than the corre- 
sponding total twelve months before.. It would 
appear that the average size of the vessels thus repre- 
sented is also considerably greater, as the number 
involved is only increased by 50, from 350 to 400. It 
may be noted, also, that in The Motor Ship Reference 
Book for 1938, from which these comparative figures 
are taken, the alphabetical list of motorships in service, 
which is restricted to vessels of not ‘eas than 2,000 tons 
gross, occupies ten pages more than it did in the 1937 
issue of this annual summary. The output of Diesel 
machinery for 1937 totalled nearly a million horse- 
power. Numerous other statistical comparisons 
may be drawn by means of the extensive tabular and 
other data contained in this work, now in its fourteenth 
year, and the brief descriptions of current types of 
marine heavy-oil engine, well illustrated by folding 
line drawings, permit a rapid survey to be made of the 
essential technical differences between them. Th: 
Motor Ship Reference Book, which is compiled by the 
editorial staff of The Motor Ship, is published at 5s. net 
by Messrs. Temple Press, Limited, 5 to 17 Rosebery- 
avenue, London, E.C.1. 

British Engineers’ Association Handbook, 1938.—As 
is now well known, the British Engineers’ Association 


and shipbuilders, the main object of which is to provide 
a central national organisation in the industry for 
the promotion and protection of British engineering 
interests at home and abroad. Every year the Associa- 
tion publishes a Classified Handbook of Members and 
their Manufactures, the purpose of which is to establish 
a closer contact between buyers overseas and engineering 
member firms in this country. The 1938 edition of the 
handbook comprises, as heretofore, an alphabetical 
list of members, their addresses and manufactures, a 
section devoted to publicity matter of member firms, 
and a classified list of the manufactures of members. 
Shorter sections deal with the objects and activities of 
the Association and with such matters as conditions 
of membership, subscription rates and the services 
available to members. A list of British Standard 
Specifications relating to mechanical engineering is 
included at the end of the book. We are informed that 
5,500 copies of the publication have already been 
posted to selected known buyers of engineering pro- 
ducts in the home and overseas markets, and we have 
been asked to mention that copies will be posted gratis 
to anyone interested in the purchase of British engin- 
eering plant, machinery or accessories, on application 
to the secretary of the Association, 32, Victoria-street, 
Westminster, London, 8.W.1. 








Income-Tax Hanppook.—Mr. C. H. Tolley 
us a copy of his handbook of income-tax, surtax, and 
national defence contribution rates, allowances, etc., for 
1938-39. The handbook, the price of which is ls. post 
free, is obtainable from the author at 94, Gleneldon-road, 
Streatham, London, 8.W.16, or 18, Buckingham-street, 
Adelphi, London, W.C.2 
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in detail how these results are being obtained, and 
with a view to making still further advances (a 


necessary owing to the coal situation), to investi- 
gate what is being done in other countries, especially 
in the United States. 


which was read before the recent Convention of the 
Incorporated Municipal Electrical Association, at 
Torquay, by Messrs. H. C. Lamb and K. Baumann. 
A lengthy abstract of this paper appears on pa; 
of our issue of June 10, from which it will be seen that 
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THE TREND OF POWER STATION 
PRACTICE. 
THE returns recently issued by the Electricity 
Commissioners show that a progressive improve- 
ment is taking place both in the coal consumed 
per kilowatt-hour sent out from the public generating 
stations of this country, and in the thermal efficiency 
of the conversion. It is satisfactory to note that 
this improvement is not confined to a few of the 
largest and most modern stations, but is fairly 
general, though the closing down of the older 
plant has been, of course, an influencing factor. 
The average figure reached by the 424 stations 
covered by the return was only 1-51 lb. per kilowatt- 
hour sent out, a level which is much below anythjng 
that was anticipated a few years ago. As regards 
thermal efficiency, progess is equally marked, and 
the newer stations, such as that of the Fulham 
Borough Council, are exceeding the 25 per cent. 
It is not unprofitable, therefore, to examine 


course which, apart from anything else, may become 


Such an opportunity is provided by a paper on 
“ Present-Day Trends in Power-Station Practice,” 


ge 665 


a wide field, though the greater proportion of the 
space is rightly devoted to the steam-raising plant. 
It was followed by a well-sustained discussion of 


%| high quality, though of no higher quality than it 


deserved. Nevertheless, the paper is open to 
criticism from more than one point of view. In 
the first place, the complaint may be made that 
the title is too wide. Too much space, relatively, 
is devoted to American practice and too little 
to what is being done in this country, while 
occurrences on the Continent are almost entirely 
neglected. The short answer to this objection 
was given by Mr. Baumann in his reply, when 
he pointed out that it is almost impossible to obtain 
information from the Continent, especially, we 
suspect, from totalitarian states. In those lands, 
electricity supply is mixed up with politics and 
strategy in a way we should find difficult to believe, 
and reticence on this as on other subjects is the 
rule. On the other hand, American engineers are 
even more open than we are about their doings, 
as is shown by the long bibliography appended 
to the paper. The authors, moreover, had the 
opportunity of visiting many of the stations they 
described, and thus enjoyed the advantage of 
studying for themselves what is being done. 

A rather more pertinent criticism is that certain 
important omissions were made from the paper. 
In particular, no mention was made of coal-handling 
plant, a part of power-station organisation which, 
as Mr. Forrest remarked in the discussion, is becom- 
ing of primary importance. For not only does 
the large daily coal consumption of a capital power 
station necessitate the constant inflow and outflow 
of wagons, but in certain cases imposes a strain 
on the adjoining railway system. The margin 
of safety is, in fact, very narrow and a temporary 
cessation of the inflow, such as occurred last Christ- 
mas, when a period of holiday traffic was followed 
by some days of fog, is, to say the least of it, 
an occasion for anxiety to the operating authorities. 
It would seem, in fact, that the capacity of a 
power station site may be limited not only by 
water facilities, but by railway communication, 
and that as time goes on it may become more and 
more difficult to find land on which to erect plant 

of this kind. 

A third general criticism that might be made is 
that the authors were unnecessarily modest in 
drawing, or rather in publishing, their own con- 
clusions from what they saw. In too many cases 
they were content to state what was being done 
and to leave the question how far a particular 

line of practice was adaptable in this country to 
be answered by others. One result of this was that 

they were perhaps a little unfairly attacked on at 

least one point, the assumption being that they 

supported, because they did not criticise. For 
instance, mention was made of the excellent operat- 

ing results obtained at the Port Washington station 

of the Milwaukee Electric Railway and Light 

Company, and it was added that this station was 

one of the few of the “ one-boiler, one-turbine ” 

type. The advantages claimed for this arrange- 

ments were given without comment, but nothing 

was said about certain obvious disadvantages, at 

least as far as this country is concerned. This 


omission was amply rectified by Mr. P. J. Robinson, 
and to a less degree by Mr. Forrest. 
pointed out with justice that it was impossible 
to keep a boiler on the line as long as a turbine, and 
that though at Clarence Dock the latter plant 
could be run for two or three years, the boilers had 
to be hand cleaned every 2,000 hours, and in 
addition shut down for three or four weeks every 
twelve months for the Board of Trade inspection. 
He hinted somewhat cruelly that anyhow the system 
might not be so unified as appeared, though this was 
denied at a later stage in the proceedings by Mr. 
J. P. Chittenden. 
economically the policy of more than one boiler 
per turbine was correct for this country. With that 
view we are disposed to agree, though the proviso 
may be made that with all the stations inter- 
connected, if the one-boiler, one-turbine system is 
found to be financially advantageous, the necessity 
of shutting down such a combined unit even at 
fairly frequent intervals, need not be an insuperable 


The former 


Mr. Forrest also argued that 
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Another point dealt with on the steam-raising 
side was that of the firing system. Some 80 per 
cent. of the boilers in the United States are, it is 
stated, now fired by pulverised fuel, and Mr. Forrest 
expressed the opinion that this system was likely 
to become more or less standard, even in Great 
Britain. One reason for this is that it is difficult 
for the pits to supply the small coal needed for 
mechanical stokers, and preliminary crushing is, 
therefore, frequently necessary. On the other hand, 
any size of coal can be dealt with in a pulveriser. 
Another reason is that the disposal of ash is becom- 
ing an increasingly difficult problem, though the 
fine dust exhausted from pulverised fuel boilers 
can be efficiently extracted by electrostatic pre- 
cipitators. What should be done with it after- 
wards is as yet undecided, and we suggest that this 
might well be a subject for research. In this con- 
nection Captain Donaldson drew attention to the 
question of gas washing. As is well known, this 
method of treating flue gases has been imposed for 
better or for worse on the London Power Company 
and has been adopted voluntarily, though not to 
any great extent, elsewhere. It, however, adds 
some 30s. per kilowatt to the capital cost, and also 
considerably increases the cost of operation. Its 
unnecessary use, especially at the behest of un- 
informed laymen, is therefore to be deplored ; and 
is the more undesirable since the employment of 
high chimneys in combination with electrostatic 
precipitators should give sufficient protection to 
ancient buildings and other urban and _ rural 
amenities. 

A further interesting point, among many others to 
which pressure on our space prevents reference, is 
the question of superposition. At present, opinion 
in this country seems to be opposed to this practice, 
but it may be that, for reasons already stated, it 
may become necessary in a few years’ time, owing 
to the shortage of suitable sites for large stations. 
In the meantime, the installation of extra high- 
pressure boilers and turbines at the Battersea 
station of the London Power Company and at the 
Brimsdown station of the North Metropolitan 
Electric Power Company, should provide some 
interesting experiences with this class of equipment 
and give a lead to future action. At the moment 
the opinion seems to be that by adopting a pressure 
of about 600 Ib. as standard, British engineers have 
made a lucky choice, and that it may not be worth 
while to venture into the high-pressure field, 
encompassed as it is with difficulties of many kinds. 

In devoting almost the whole of this article to 
the problems connected with steam raising in power 
stations, we do not wish to leave the impression 
that the authors neglected to deal with the electrical 
side. A perusal of our abstract, and still more of 
the paper itself, will correct any such idea. Many 
interesting matters with regard to turbines, alter- 
nators, switchgear and auxiliary plant were dealt 
with and, in particular, the advances that are being 
made in the employment of high-voltage generation 
were stressed. As we have said, considerable 
emphasis is laid on American practice, and a great 
deal is undoubtedly to be learnt from what has 
been done in that country, though this does not 
mean a slavish adoption of its ideas. We have our 
own problems, from some of which, notably the 
provision of precautions against damage from air 
raids, the Americans are fortunately free, and it 
is the duty of those concerned to determine a 
procedure which shall ensure that the best use is 
being made of the scientific and material resources 
at our command. There can be no question but that 
Messrs. Lamb and Baumann’'s paper will be of 
great assistance in carrying out that work. 








CRUDE SEWAGE IN TIDAL 
WATERS. 


THERE is a large amount of information available 
in regard to the disposal of sewage in tidal waters. 
The method is simple, as well as thoroughly effective, 
provided that care is taken to choose a site of the 
outfall which will avoid sewage being brought back 
to shore, and that there is no possibility of the 
pollution of shell fisheries. It is also essential that 
the sewage should be in constant movement to the 
sea, and the deposition of solids on mud or sand 
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banks, which may be above low water, avoided. 
On the effects, however, of the discharge of crude 
sewage on intertidal deposits, i.e., the mud or sand 
banks which are the result of accretion and erosion 
through the action of currents, data are not 80 
easily come by, conditions being especially compli- 
cated in the case of an estuary in which there may 
be subsidiary channels. 

For many years, the possible effects on the con- 
servancy of the estuary of the River Mersey of the 
discharge of sewage due to a population of nearly 
one and a half million people have been the subject 
of discussion. It has been suggested that the 
character of the material deposited in the sea 
channels used by ocean-going ships in Liverpool 
Bay was so altered by the constituents of sewage 
present as to add considerably to the difficulty of 
dredging. Above the Narrows, on which are situated 
the extensive docks of Liverpool and Birkenhead, is 
a tidal pool, the upper part of which is navigable 
only at high water and in which there are consider- 
able areas of banks of mud and sand. The pool is 
filled on the flood tide, and on the ebb this reservoir 
water passes through the sea channels in Liverpool 
Bay, helping to maintain their depth by its scouring 
action; the maintenance of the tidal capacity of 


this pool is therefore considered to be of great 


importance, and, for scour to be effective, at high 
water 0.S.T. the Upper Estuary should have a 
capacity of about 1,000 million cubic yards. Between 
1906 and 1931, however, this capacity decreased by 
approximately 52 million cubic yards, and it was 
suggested that this was traceable to the presence of 
sewage, which had caused the deposition of mud of 
so glutinous a nature that it could not be eroded by 
the tidal streams. 

Such a problem could only be answered by a very 
thorough examination of the hydrographical, 
chemical and biological effects of the discharge of 
the crude sewage on the amount and nature of the 
deposits, and the Merseyside authorities and 
companies interested in the navigation of the 
estuary therefore invited the Department of Scien- 
tifie and Industrial Research to investigate the 
matter. The work was placed in the hands of the 
Water Pollution Research Board, and in 1933, a 
laboratory was set up in Liverpool and two boats, 
specially designed and equipped, were built for the 
work. The scale of the investigation, which was 
completed in the autumn of 1937, may be gathered 
from the fact that it cost about 26,000/., which 
amount was subscribed by the authorities and 
companies interested. 

To begin with, the positions and levels in the 
estuary at which erosion and accretion had occurred 
since 1861 were determined by an examination of 
the records of hydrographic surveys, together with 
the quantities and nature of the sewage and principal 
trade wastes discharged into the estuary and the 
concentration of pollution in the waters under 
different tidal conditions. An estimate was then 
made of the length of time during which polluting 
substances were in the estuary before passing out 
to sea, and a large number of laboratory experi- 
ments were carried out on the effect of sewage on 
the rate of sedimentation of mud and silt in condi- 
tions similar to those in the estuary ; the concentra- 
tion and state of division or coagulation of the solids; 
depth of column of water through which sedimenta- 
tion occurred ; temperature ; salinity of the water ; 
and the addition of varying proportions of sewage 
and suspensions of bacteria cultures derived from 
the sewage. By means of stirring, at different 
speeds, samples of saline water containing mud and 
sewage in suspension, the conditions due to the 
ebb and flow of the tides were reproduced. Samples 
of mud and other solid matter collected from 
different parts of the Upper Estuary of the Mersey 
and from Liverpool Bay were also compared with 
those from relatively unpolluted estuaries and 
marshes on the east coast, Devon, Monmouth, 
Cheshire and Lancashire in England, from the Firth 
of Tay in Scotland, Loch Foyle in the north of 
Ireland, from estuaries in Eire and from the bed 
of the Irish Sea. As a result of these comparisons, 
it was found that the concentration of organic 
matter in mud from the Mersey was 6 
the same as that in similar samples from the bed 
of the Irish Sea, from Liverpool Bay, and from the 


relatively unpolluted estuaries examined, and it is 
concluded, in the report recently issued,* that the 
sewage in the concentration in which it is present 
in the Mersey (in the greater part of the estuary 
waters, it does not exceed 1 per cent. by volume 
and in no considerable volume of water does it 
exceed 5 per cent., has no appreciable effect on 
the composition of the intertidal deposits. It was 
also found that the resistance of Mersey mud to 
erosion by water is very similar to that of mud of 
similar composition from relatively unpolluted 
localities, and it was proved experimentally that 
resistance to erosion is not appreciably affected by 
sedimentation from water containing sewage in the 
concentration present in the estuary of the Mersey. 
The extensive intertidal deposits of mud in the 
Upper Estuary of the Mersey are not stable, but 
are rapidly eroded when exposed to the full strength 
of the tide, and their relative stability during recent 
years has been traced to the fact that they have been 
separated from the main channel by banks of sand, 
so that they have not usually been exposed to the 
action of swift currents. It was, for instance, noted 
that during the investigation about half a square 
mile of mud bank was washed away owing to a 
change in position of the main channel, the volume 
of mud removed representing from 6 million to 
7 million cubic yards. Further, a detailed examina- 
tion and analysis of the records of the Mersey Docks 
and Harbour Board showed that there is no sub- 
stantial evidence of an increase during recent years 
in the difficulty of dredging the material in Liverpool 
Bay. The reduction in capacity of the Upper 
Estuary during the period from 1906, when the 
capacity was unusually high, to 1931, was found 
to be due mainly to the deposition of sand in the 
deeper parts of the estuary and not to the deposition 
of mud. 

The results of this elaborate investigation are 
thus largely negative, and in answer to the terms 
of reference the Report states definitely: “‘ The 
crude sewage discharged into the estuary of the 
River Mersey has no appreciable effect on the 
amount and hardness of the deposits in the estuary.” 

Local authorities who discharge sewage into tidal 
waters and authorities responsible for the conser- 
vancy of rivers will find the results obtained, and 
the methods used in this investigation, of consider- 
able value in studying similar problems. Much of the 
work undertaken, and described in the Report, 
particularly that dealing with the conditions 
affecting the rate of sedimentation of suspended 
solids, is also of much wider interest, since sedi- 
mentation is an essential process in many methods 
of treating sewage and trade effluents, as well as 
water for domestic supply. 





AIRCRAFT INSPECTION. 


THE inspection and registration of shipping by 
what may be termed private bodies has been in 
operation for so long in this country, with complete 
success, that it is natural that a similar type of 
authority should have been developed for dealing 
with aircraft. Until the beginning of last year the 
question of air-worthiness in civil aircraft was dealt 
with by the Air Ministry, but, following a recom- 
mendation by the Gorell Committee in 1933, the 
Air Registration Board was formed in February, 
1937. This body is made up of representatives of 
the various interests concerned, such as aircraft 
constructors, insurance companies, air-service operat- 
ing organisations, pilots, &c. In the early stages of 
such an entirely new development as civil aviation, 
it was natural that the final supervision should have 
been undertaken by the Air Ministry. The industry 
was too young for any other type of central body to 
have had time to develop, but it is entirely in 
accordance with our national tradition that as soon 
as reasonably possible, an organisation representing 
those directly concerned should have been set up to 
undertake work which in some other countries 
would be looked upon as one of direct Government 
responsibility, and, very possibly, for bureaucratic 
interference. 

The duties of the Air Registration Board, of which 


* Estuary of the River Merecy. Effect of the Discharge 
the Oi of the River. H.M. 











| of & on onservancy 
Stationery Office. [Price 30s. net 





JUNE 17, 1938.] 


ENGINEERING. 


685 





Sir Maurice Denny is chairman, are, briefly, the 
examination of the design and survey of construction 
of civil aircraft; their survey for the renewal of 
certificates; the approval and certification of 
constructors and manufacturers of components. and 
material ; and the examination of inspectors. The 
Board, although incorporated in February, 1937, 
did not commence operations until April 1 of that 
year, when it took over from the Joint Aviation 
Advisory Committee of the Shipping Registers, the 
work of recommending the renewal of certificates of 
air-worthiness of certain classes of aircraft. The 
majority of the staff employed by the Joint Com- 
mittee was transferred to the Board, and, further 
appointments being made, the Board’s survey staff 
was sufficiently extensive by July 28, 1937, to 
permit it to accept responsibility for the renewal of 
certificates for all British civil aircraft. The work of 
the Board was further extended on September 6, 
when the Secretary of State for Air delegated to it 
the work of examining ground engineers and 
recommending the issue of their licences. On 
January 17 of this year, the Board was given the 


responsibility of recommending the issue of certifi- | 
cates for “subsequent” aircraft constructed by | 
approved firms, while the duty of the approval of | 
firm’s inspection was transferred at the same date. | 
It will be seen from this condensed account of its | 
activities that the Board is virtually responsible for | 


the whole system of maintenance of air-worthiness 
in all British civil aircraft. 

To deal efficiently with the widely-distributed 
work with which it is concerned, the Board has 
established offices at the airports at Glasgow, 
Liverpool, Hatfield, Heston, Croydon and South- 
ampton, with sub-offices at Hythe and Hamble. 
The Chairman points out, in his 1937-1938 Report, 
that it is at present doubtful if there is sufficient 
work to keep the northern surveyors fully occupied, 
but that the convenience to operators justifies the 
expense. This is a wise policy. Extensive aircraft 
services will not develop without the provision of 
adequate facilities, and the amount of money involved 
in providing these offices can be but trivial compared 
with the average of grants to civil aviation through- 
out the world. Whatever the future may hold, it 
is probably correct to say that no passenger-carrying 
aviation service in the world is paying its way 
to-day, with the exception possibly of some United 
States companies, in which the losses are covered or 
masked, by heavy mail subsidies. The necessity for 
outside monetary assistance is not absent in the case 
of the Air Registration Board itself. 

During the year covered by the Report, 2,660 
surveys were carried out, and resulted in 987 recom- 
mendations for renewal of certificates. 


Of these, | 


effective way of dealing with British registered 
aircraft in the larger Dominions appears to be 
co-operation with the local civil aviation authori- 
ties, an arrangement is being negotiated with the 
Director of Civil Aviation in India. It is hoped to 
make arrangements also with the Australian 
Government. As Imperial Airways operates a 
flying-boat service between Bermuda and New 
York, negotiations have been opened with the 
Canadian Minister of Transport, and tentative 
arrangements are already in operation under which 
the Canadian air-worthiness authorities act for the 
Board. Arrangements have also been made with 
the American Department of Commerce under 
which the Board will renew the certificates of 
American aircraft in this country, and the Depart- 
ment will perform a similar duty for the Board in 
America. Mutual action, when desirable, has been 
arranged for with the Bureau Veritas in France 
and the Germanischer Lloyd in Germany, while, by 
arrangement with the Air Ministry, the exchange 
of technical information with Italy has been provided 
for. 











NOTES. 


Unirep States AIRORAFT FOR THE RoyAL AIR 
ForRcE. 


Tue Government, having considered the report 
of the Air Mission which recently visited the United 
| States and Canada, have accepted the recommen- 
| dation of the Mission that negotiations should be 
entered into with two United States firms for the 
| purchase of a total of 400 aircraft for use in the 
Royal Air Force. Half the number of these 
machines will be suitable for general reconnaissance 
duties, and, according to the J'imes, a modified form 
of the Lockheed-14 air liner has been selected for 
| this purpose. This machine is of the mid-wing 
| cantilever monoplane type, and in its commercial 
|form is fitted with either two 800-h.p. Pratt and 
| Whitney Hornet engines or two 875-h.p. Wright 
Cyclone engines. With the latter type of engine, 
the maximum speed at 8,700 ft. is 265 m.p.h. and 
the cruising speed at 13,600 ft. about 240 m.p.h. 
The other 200 aircraft are intended for advanced 
training duties and these are likely to be of the 
North American BT-9B type. This machine is a 
low-wing cantilever monoplane fitted with a single 
400-h.p. Wright Whirlwind engine. Its maximum 
speed, according to Jane’s All the World's Aircraft, 
is 171 m.p.h., and its cruising speed 147 m.p.h. 
| Another interesting announcement recently made 
by the Air Ministry is to the effect that the Air 
|Council has decided to establish a new factory at 
Crewe for the production of complete Rolls-Royce 








93 were in respect of “ hire and reward ” aircraft, | aero engines to meet the requirements of the Royal 
and 894 of machines in the privately-owned, club, | Air Force expansion and to increase the capacity 
charter or aerial work classes. These figures do not | for the rapid production of these engines in emer- 
represent the total number of British certificates for| gency. As in the case of the similar factories 
“hire and reward ” aircraft, as such machines were | already established in connection with the expansion 
not dealt with by the Board until August, 1937. | scheme, some particulars of which will be found on 
Since the examinations for the issue of licences to | page 511 of the previous volume of ENGINEERING, 
ground engineers have been carried out by the | the new factory at Crewe will be financed and owned 
Board, 366 candidates have been examined, with | by the Government but its operation and manage- 
the result that 275 new licences have been issued.| ment will be entrusted to Messrs. Rolls-Royce, 
The Board’s surveyors have also recommended the | Limited. 
renewal of 701 licences. The Board is apparently | 

not altogether satisfied with the present system of | Tue Brrtupay Honours List. 

examination. The Report points out that any! The Honours List, which was published last week, 
examination of this type tends to become stereo-| on the occasion of His Majesty’s birthday, contains 
typed, so that well-prepared candidates have little | a rather larger number than usual of names which, 





difficulty in becoming word perfect in the published | for one reason or another, will be familiar to | 


syllabus, without necessarily being fully qualified to | engineers. Lord Stonehaven, who has had a dis- 





carry out the actual work. The Board has autho- 
rity to modify the present method of examination, 
but feels that it has not yet had sufficient experience 
to come to a decision on the matter. 

Although the number of aircraft registered in the 
United Kingdom and operating overseas is com- 
paratively small, it is, none the less, the duty of the 
Board to establish an organisation which will enable 
it to deal with aircraft holding a British certificate 
in any part of the world. The organisation of a 
complete service will obviously take a considerable 
time, but a start has already been made by the 
establishment of an office in Alexandria, while a 
surveyor has recently proceeded to Singapore with 
a view of setting-up an office there. As the most 





tinguished political career and has been President 
of the Institution of Naval Architects for some 
years, has been promoted to the rank of Viscount, 
and the same honour has been conferred on Lord 
Weir, who is managing director of Messrs. G. and J. 
Weir, Limited, and has assisted the Government on 
many occasions in connection with the problems of 
| aeronautics, transport and electricity supply. A 
peerage has been conferred on Sir Josiah Stamp, 
who is well known as chairman of the London 
Midland and Scottish Railway and past-president 
‘of the British Association. Sir William Prescott, 
| chairman of the Metropolitan Water Board, becomes 
a baronet, and knighthoods have been granted to 
Mr. H. P. Brown, director-general of Posts and 





| 





Telegraphs, Australia, to Mr. A. Jackson, managing 
director of Sir John Jackson (Singapore), Limited, 
and to Mr. L. W. Smith, M.P., chairman of Clarke’s 
Crank and Forge Company, Limited, and director 
of other engineering firms. Sir Arthur Eddington 
is made a member of the Order of Merit. . Mr. L. 
Browett, secretary, Ministry of Transport, and Sir 
Cyril Hurcomb, chairman, Electricity Commis- 
sion, become Knight Commanders of the Order 
of the Bath, and Engineer Rear-Admiral H. H. 
Perring a Companion of the same Order. Professor 
A. E. Richardson, deputy chief executive officer, 
Council for Scientific and Industrial Research, 
Australia, and Mr. J. W. Spiller, chief engineer, 
Designs Branch, Crown Agents for the Colonies, are 
made Companions of the Order of St. Michael and 
St. George. A large number of persons are admitted 
to the Order of the British Empire, among whom 
mention may be made of the following: Professor 
Easterfield, formerly director of the Cawthron Insti- 
tute of Scientific Research, New Zealand, becomes 
a Knight Commander, and Mr. Harold Bishop, 
| assistant chief engineer, British Broadcasting Cor- 
| poration, Mr. H. A. B. Gray, M.I.Mech.E., Professor 
B. M. Jones, professor of aeronautical engineering, 
| Cambridge, Colonel R. C. Milliken, M.I.E.E., Major 
| C. C. B. Morris, M.I.Mech.E., lately chief officer, Lon- 
|don Fire Brigade, Colonel R. B. Pitt, A.M.Inst.C.E., 
| Mr. W. P. Robinson, M.Inst.C.E., county engineer 
and surveyor, Surrey County Council, Mr. K. C. 
Strahan, chief mechanical engineer, Kenya and 
Uganda Railways and Harbours, and Mr. E. B. 
Wedmore, director and secretary of the British 
Electrical and Allied Industries Research Associa- 
tion, are made Commanders. Mr. F. G. C. Baldwin, 
regional engineer, North Eastern Region, General 
Post Office, Major C. C. H. Brazier, M.I.Mech.E., 
Mr. P. M. Cooper, A.M.Inst.C.E., chairman, Water 
Commission, Jamaica, Mr. R. H. McCleland, engi- 
neer, Public Works Department, Straits Settlements, 
Mr. J. Oswald, lately engineer-in-chief, Lighthouse 
Department and chief inspector of Lighthouses in 
British India, Engineer Commander L. W. Rehinson, 
Captain J. C. A. Roseveare, M.Inst.C.E., chief 
drainage engineer, Ministry of Agriculture and 
Fisheries, Mr. B. S. Smith, M.I.E.E., superintending 
scientist, Anti-Submarine Establishment, Portland, 
and Mr. F. A. Waugh, water supply engineer, Public 
Works Department, Sudan, become Officers, and Mr. 
H. Ardern, honorary secretary of the Institute of 
Public Cleansing, Mr. R. C. P. Curran, assistant 
engineer, Public Works Department, Nyassaland, 
Major W. H. Mackenzie, A.M.Inst.C.E., Mr. W. H. 
Morris, head engineer, H.M. Mint, Bombay, and 
Mr. R. 8. Wheatley, mechanical superintendent, 
Public Works Department, Zanzibar, become 
Members. Mr. J. D. H. Bedford, Indian Service of 
Engineers is made a Companion of the Order of the 
Star of India. 





New Avustro-GERMAN Patent Law. 


In view of the union of Austria and Germany, 
a decree dealing with industrial legal protection 
has recently been issued, the terms of which do not 
appear to be well understood, perhaps because the 
situation, from certain points of practice, is not yet 
very clear. There are three sections into which the 
|matter can be divided :—({a) patents which have 
| already been granted in Germany and in Austria ; 
(6) applications which are pending in Germany or 
Austria, or both; and (c) applications which may 
hereafter be filed and patents which may be obtained 
thereon. As regards the first group (a), dealing with 
the patents already in existence, the situation really 
is that those patents which were granted by the 
Patent Office in Berlin will cover what may be 
termed German territory, and the patents which 
were granted by the Patent Office in Vienna will 
cover what may be termed Austrian territory. This 
is equivalent to the territory for which the patent 
applications were, in fact, made. Thus old German 
patents will not extend to Austria, and old Austrian 
patents will not extend to Germany. One can 
realise the force of this, seeing that the same inven- 
tion may have been patented in Austria and in 
Germany, but patent claims of quite different 
scope might have been allowed by the two Patent 
Offices, so that it would hardly be possible to 
decide which claims should cover the combined 











686 


ENGINEERING. 


[JUNE 17, 1938. 


territory, and therefore, as stated, the situation is | bodies in other branches of engineering, appeared | summaries of performance data for a range of typical 


that each patent covers its own territory. As 
regards the pending applications, for a very short 
time German patent applications could be ex- 
tended to Austria, but the converse did not apply. 
If a patent application has been filed in Austria it 
may still be possible to obtain protection in Germany, 
or it may not be possible, depending on the particular 
dates of filing, and so on, which come into question 
in any given instance. The procedure appears to 
be that a formal application for patent must be 
made in the Berlin Patent Office, but no Govern- 
ment stamp fees will be required for this application. 
The priority of the Austrian application must be 
claimed-—just how far this can be brought into line 
with the International Convention dealing with 
priorities is not at the moment clear. The German 
Office will decide on this matter of priority, and, if 
satisfied, they will presumably deal with the 
application in the manner usual in Germany. This 
really explains why there does not seem to be the 
same method of making Austrian and German 
applications available over the combined territory, 
because procedure in the German Patent Office is 
more exacting than was the case in the Austrian 
Patent Office, in accordance with experience. As 
regards the third section, future applications will 
be directed to the Office in Berlin only, and no 
applications will be received in Vienna. Patents 
granted will extend to the whole territory. 


Tue Roya. Scorrisn Museum. 


It is pleasing to be able to record that Scotland 
is now provided with a collection of ship models 
comparable with those in the Science Museum, 
South Kensington, and in the Maritime Museum of 
Greenwich. This is as it should be, for, apart 
from the River Clyde, Scottish shipbuilding is 


notably represented elsewhere, such as on the River 


Forth and the East Coast. A new hall to house 
the collection has been added to the Royal Scottish 
Museum, Edinburgh, and was opened on June 8, 
by Sir Maurice Denny, Bart., chairman of Messrs. 
William Denny and Brothers, Limited, Dumbarton, 


Sir James Peck, C.B., secretary of the Scottish | 


Education Department, presiding. Sir James, in 
his introductory remarks, referred to the growing 
interest shown in the museum, which was both 
very much alive and very much aware of its duty 
to the public and to industry. It had been visited 
last year by 660,000 people. Sir Maurice Denny 
deprecated the view that a museum was merely a 
repository for dusty records, and that ship models 
were merely miniatures of by-gone vessels. They 
were, on the contrary, a three-dimensional history 
of man’s achievements in shipbuilding. The 
industry was developing with great rapidity on its 
scientific side nowadays. It had taken 4,000 years 
to devise the rudder and to utilise it properly, and 
in the days of Pepys there was no guarantee that 
a ship would do what it was designed to do. Now, 
speed, carrying capacity and many other charac- 
teristics were precisely determined, and the ship- 
builder could give the owner exactly what he 
wanted. Moreover, while the redundant features 
of earlier days were abandoned, the modern ship 
was by no means unbeautiful; indeed, greater 
attention was now being paid to such things as 
funnel and upper works proportions and so forth 
than had been given in the more utilitarian times of 
the immediate past. 


THE QUALIFICATIONS OF SEAGOING ENGINEERS. 


In a leading article in our issue of January 7, 
on page 15, under the above title, we reviewed the 
report which a departmental committee, under the 
chairmanship of Mr. Maurice S. Gibb, C.B.E., had 
presented to the President of the Board of Trade, on 
the subject of the examination of candidates for 
certificates as engineers in merchant ships. The 
committee consisted of twelve members, fully 
representative of the interests concerned, and the 
evidence which was summarised in the report was 
drawn from a very wide field, including among its 
sources a number of the candidates themselves, 
who were interviewed at examination centres. 
The recommendations put forward for a revision 
of the system, to bring it more closely into line with 
modern requirements and those of examining 


to us to be thoroughly commendable; and we 
expressed the belief that their reception by the 
Board of Trade would also be favourable. That 
the expectation was justified is now confirmed by 
the issue of a “ Notice to Candidates ” (Board of 
Trade Notice M.160), in which the decision of 
the Board is promulgated. The recommendations 
of the Committee have been accepted, and pending 
their embodiment in a new issue of the official 
Regulations for the Examination of Engineers, 
““ prospective candidates and others interested 
in the subject are advised to make themselves 
familiar with the recommendations contained in the 
Report.’”"* It is hoped, the Notice continues, 
that it will be possible to bring the new system into 
operation in September, 1938, and the intention 
is, for a time, to allow candidates the option of 
being examined under either the present or the 
new system. Some of the Committee’s recommen- 
dations, however, are capable of application without 
waiting for the issue of revised regulations, and the 
Notice gives immediate effect to those relating to 
the extent of workshop and sea service ; candidates 
| whose service complies with either the old or the 
| new requirements, therefore, are regarded at once 
a qualified to enter for examination. The principal 
provisions differentiating the new from the old 
| standards were described in the article above referred 
to, and need not be repeated at length ; but mention 
may be made of the important change of dividing 
the examination into two parts, of which the first 
deals with fundamental knowledge and may be taken, 
if the candidate desires, before he goes to sea. It 
will be possible, also, for a candidate who has 
attended an approved course of instruction and 
has obtained a recognised certificate, to secure 
exemption from this part of the examination. 
In these respects alone, the decision of the Board is 
likely to prove of great significance in the problem 
of maintaining an adequate supply of engineers 
of the right type, to meet the future require- 
ments of the British Mercantile Marine. 
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Entwurf und Betrieb der Schleuder- 
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| Tue design of mechanical fans and rotary air com- 
|pressors has been considerably modified of late 
| years by the growth of theoretical and practical 
| knowledge of aerodynamics. While it is true 
| that the conditions of fluid motion relative to fans 
}are often so far removed from those under which 
|data have been accumulated in aerodynamic labo- 
| ratories as to require empirical qualification before 
| being applied in fan problems, there is an evident 
|tendency nowadays for designers to re-examine 
their methods in the light of new ideas and for 
manufacturers to develop new types of fans promis- 
ing improved efficiencies, for which the old methods 
of design are inadequate. With such ideas in mind, 
Dr. Eck, who is well abreast of present aerodynamic 
knowledge, has written this instructive and prac- 
tical book, referring the reader to the theoretical 
treatises for the fundamental matter, while he is 
concerned with the manner and the extent to 
which theory can be reasonably applied to produce 
|a@ sound engineering product. 

| The author treats first of centrifugal fans, direct- 
| ing attention mainly to the shape of the impeller 
jand guide blades, the calculation of blade angles, 
| the design of diffuser and discharge passages, and 
| generally to the influence of boundary form on the 
| transfer and loss of energy. Particular consideration 
|is given to the influence on performance of the 
| number of impeller blades, in which connection the 
}author has drawn freely on the recent work of 
| Kearton and Keller. Throughout this section, as 
| may be expected, aerodynamic principles are more 
| subservient to empirical data than in the second 
| part, where aerofoil theory and lattice theory are 
| combined as a basis for the design of airscrew-type 
fans. The concluding chapters present graphical 
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designs, and illustrate a number of fans which have 
actually been manufactured, mostly by well-known 
Continental firms. 

It may perhaps be worth remarking specifically 
that while Dr. Eck has developed his applied aero- 
dynamic treatment to the extent that thrusts, 
torques, forces and pressures can be computed, and 
has clarified his methods by worked numerical 
examples, he is not concerned here with materials 
or methods of fan construction, or with the details 
of mechanical design. The ventilating engineer, 
therefore, needs to know a great deal more than this 
book tells him, but there is a great deal in this book 
that he will be well advised to know. 


A Text Book. 
London: Chapman and Hall, Limited. 


By Proressor ArtuuR TABER 
Price 


Sound. 
JONEs. 
20s. net.] 

THE consideration of sound is an important section 
in the study of physics, and numerous text-books 
have been published dealing specifically with sound, 
approaching the subject from varying angles. In 
this volume, much of the text has been written in 
the conventional style, but certain sections of it 
are presented on the basis of an historical back- 
ground. The author goes to some trouble and into 
some detail to explain that finality has not been 
reached in many aspects of the study of sound, and 
that a number of problems are still in course of 
development and are presenting difficulties in their 
study. The fundamental principles are emphasised 
throughout the volume. 

After an introductory chapter devoted to a general 
account of the transmission and the characteristics 
of musical sounds, an elementary survey is made of 
the sounds emanating during thunderstorms, the 
firing of guns and the noises produced when one 
body strikes another. Various hypotheses are dis- 
cussed. Sounds like the roar of a cataract and the 
thunder of surf have until now not been well 
understood, and the theories offered regarding such 


need correlating. Professor Jones summarises 
current theories regarding whispering galleries, 


interference in wide spaces, free and forced vibra- 
tion in various systems, and gives a clear statement 
of Doppler’s principle and the experiments of 
Melde and Kundt on vibration phenomena. In 
Chapter XI it is shown how the cavity in the human 
mouth is often a double resonator in which the 
amount of coupling is determined by the position 
of the tongue. It is a remarkable fact, that in 
spite of its importance, only limited progress has 
been made in the study of the ear and many pro- 
blems associated with the process of hearing have 
yet to be solved. Other chapters of the volume 
deal with free and forced vibration of certain 
systems which are employed for the purpose of 
music and the technical applications of sound. 
The text is practically free from mathematics ; 
useful reference is made to many original papers, 
but only casual reference is made to ultrasonics and 
modern methods for investigating the intricate 
problems associated with acoustic phenomena. 
Those who have taken an introductory course in 
physics ought to be well prepared to read this 
book, but the knowledge of physics that is assumed 
is really rather small, consisting principally of a 
scientific way of looking at problems, and of an 
understanding of a small number of technical terms 
like force, work, pressure and energy. 


Generation, Transmission and Utilization of Electrical 
Power. By Dr. A. T. Starr. London: Sir Isaac 
Pitman and Sons, Limited. [Price 18s. net.] 

Tuts book is one of Pitman’s Engineering Degree 

series and any appreciation of its value should 

properly be related to its purpose, i.e., for the pre- 
paration of students for professional examinations. 

A glance at the specimen examination questions 

at the end of each section shows that it should 

fulfil this purpose as well as can be expected if 
the student is to rely on one book for all his informa- 
tion on this very wide range of subjects, which are, 
unfortunately, grouped as a single subject for 
examination purposes. Chapter I covers generation 
in thirty-two pages and hardly does more than 
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however, have covered much of the subject under 
the heading of heat engines and hydraulics, &c., 
so that no doubt all that is necessary is a review 
giving sufficient information to link up electrical 
supply with the other studies. Chapters II to XI 
deal with electrical supply in a little under three 
hundred pages. This is undoubtedly the best 
part of the book and gives an insight into the 
problems now confronting the transmission engineer. 
The treatment is necessarily brief and this some- 
times leads to slurring over mathematical difficulties 
which it is to be hoped the student will not have to 
reproduce in his examination, but the whole forms 
a summary that a practising engineer might well 
find useful to have at hand as an aide memoir. 
Distribution of electricity seems to have got 
lost and appears neither in the title nor to any 
great extent in the subject matter. Mercury- 
are rectifiers are not mentioned in the index. 

The utilisation of electricity is dealt with in 
three chapters, illumination being given 30 pages, 


traction 56 pages, and industrial utilisation 20 | 


pages. The first two receive all the treatment they 
deserve in a book of this size. Traction is a specia- 
list’s subject and a comparatively small number 
of engineers are engaged on it in this country, and 
illumination will no doubt have received some 
treatment under other headings, but the space 
allocated to industrial use is sadly inadequate. 
This subject merits as much space as transmission 
and is the daily work of an enormous army of 
engineers and journeymen. This criticism should 
not, however, be laid at Dr. Starr’s door ; it is the 
fault of the examinations for which he has to prepare 
his students and the examining boards which are 
usually out of touch with the day to day work of 
the electrical industry. 

Dr. Starr has argued his brief well, but it is a 
poor brief. The utilisation of electrical energy, 
if it is to be taught at all in colleges and technical 
schools, should be taught so that a student shall 
have some conception of the range and diversity 
of the industry which he is preparing to enter, and 
the preparation of special books to cover an examina- 
tion syllabus in a practical subject is itself open to 
objection ; a student should be trained to consult 
advanced works and original papers. Otherwise, 
he is impressed with the amount he has learned 
and not with the range of matter untouched. 


London : 


The Factories Act, 1937. By H. SaMvueELs. 
W. Green 


Stevens and Sons, Limited. Edinburgh : 

and Son, Limited. [Price Il. 10s. 0d. net.] 
In the year 1901, the legislature caused an Act of 
Parliament to be passed by which all the then 
existing measures relating to factories were consoli- 
dated. Since then other acts have been passed, 
but it was not until 1937 that they were brought 
together in one code. Mr. Samuels’ work is a 
commentary on this portentous piece of legislation ; 
but he points out, in a preface, that the act of 1937 
does not merely consolidate the law—it also intro- 
duces amendments. These amendments are the 
more important because they must be regarded in 
the making of renewals and in the re-construction 
of plant. 

In the arrangement of his work, the author has 
adopted a very convenient plan. He summarises 
the various provisions of the act in an introduction 
which can be readily understood by one to whom 
the perusal of a statute is anathema. He then 
prints the text of the Act with explanatory notes. 
In his appendix, he sets forth the Employment of 
Women and Young Persons Act, 1936; the Regula- 
tions for Dangerous Trades; the Welfare Orders, 
and the First Aid Orders, and concludes the work 
with an admirable index. 

The mere layman—that is to say the man who 
knows but little of the working of the great indus- 
trial machine—is sometimes constrained to wonder 
why ail this factory legislation is necessary. Have 
not employers, he may ask, long since learnt that 
short hours, light and airy rooms, good sanitary con- 
ditions, precautions against accidents, and so on, 
make for cheap production and contented workers ? 
He sees the modern factory—it may be only from 
the outside—and compares it with the den into 
which the artizan was driven to work half a century 
ago, and says to himself—‘‘ Surely employers have 














ceased to need inspection and inspectors?” The 
truth is, of course, that factory acts are passed not 
merely to compel employers to do their duty. In 
the recent case of Sutherland v. Executors of James 
Mills, Limited (1938), A.E.R. 283, the Lord Chief 
Justice took occasion to say, in the course of his 
judgment: “A large part of the purpose of these 
statutes was to save workmen from themselves. 
That is to say, not to save them from deliberate 
acts of mischief, but to save them from consequences 
which they may incur if, in rash hurry, carelessness, 
or, it may be indolence, they do something in a 
way in which they ought not to do it.” While the 
working man is not likely to spend much of his 
time in perusing the Factory Act, and the rules 
and regulations which are founded upon it, it is 
all to the good that those who employ him should 
have these matters presented to them in readable 
form. 


The British Isles. By Dr. L. Duptry Stamp and S. H. 
Braver. Second edition. London : Longmans, Green 
and Company. [Price 25s. net.] 

Tne title of this work is comprehensive, but its 

700 pages constitute a distinctly comprehensive 

book, of which the scope is more plainly indicated 

by the supplementary title of a Geographic and 

Economic Survey, the word geographic being used 

in its widest sense. After a brief note on the 

position of these islands with reference to the world 
as a whole, pointing out how their situation, on 
the almost unknown edge of the ancient world, 
is now practically in the centre of the “land hemi- 
sphere,” a beginning is made with their physio- 
graphical and geological evolution, together with 

a very interesting and informative chapter on the 

British weather and its causes, so far as they are 

known. 

From the climate and its rainfall there is a natural 
transition to the inland waters which the rainfall 
feeds, the evolution of the rivers, the system of 
drainage and its limited application, water supply, 
water transport, water power and fisheries. In 
this connection, the description of the Shannon 
Power Scheme brings to mind a point that is kept 
in view throughout the book, namely, that despite 
Mr. De Valera and his new Constitution, Southern 
Ireland remains fundamentally a portion of these 
islands. In fact, it is questionable whether more 
than justice is not done to Ireland, as for instance, 
in a survey of the Irish ports, we find Arklow and 
Wexford described almost as fully as Grimsby or 
Liverpool in their place. 

Turning to industries, agriculture naturally 
comes first, but it is followed by very full accounts 
of the development and present condition of the coal, 
iron and steel, textile and chemical industries. 
The distribution of each and the causes of that 
distribution are fully dealt with, as well as the future 
prospect, or lack of prospect, as the case may be, 
while numerous tables, diagrams and maps help 
to keep the subject matter clear. 

An interesting section, which borders on the 
historical, is concerned with the peopling of the 
country, the effects of invasion, the reaction of 
geographical features on the invaders, the develop- 
ment of settlements, villages, towns and adminis- 
trative units, and so on to the growth of the great 
cities, with a special chapter given to London. 
This, in turn, leads to an account of the growth of 
commerce and communications, by road and water, 
rail and air. In connection with the first of these, 
it may come as something of a surprise to some to 
read of the breakdown of the manorial system after 
the Black Death, and of the dissolution of the 
monasteries, as the great factors in the decay 
of the road system, accentuated later by the slow 
development of wheeled traffic, so that the 17th 
and 18th centuries were marked by the worst 
road conditions the country had experienced since 
the coming of the Romans; until Telford and 
McAdam and the turnpike trusts restored the 
situation. 

The chaotic state of the roads was a powerful 
factor in the development of the canals, which is 
fully dealt with, though it is insisted that this 
country, with its frequent changes of level, is not 
really suited to canal traffic, and that this disability 
is further increased by the narrow limits imposed 
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which, owing to the surrounding building develop- 
ment, could only be overcome at prohibitive expense. 
The introduction and growth of railways is well 
summarised ; seaports, as already indicated, are 
fully described, and foreign trade is briefly reviewed, 
while Sir Josiah Stamp has added a useful chapter 
on the national capital. This is altogether a 
valuable book. 


Jahrbuch 1937 der Deutschen Luftfahrtforschung. Munich: 

R. Oldenbourg. 

By the re-organisation of the German Air Ministry, 
all the principal institutions and university schools 
engaged on aeronautical research have been brought 
under unified control, one result of which is that 
their annual reports, which used to be separately 
issued, are now—and presumably will be hence- 
forward—published in a single year-book. The 
latter is an imposing volume of well over a thousand 
pages, splendidly produced in every respect, and 
gives an impression, which would be difficult to 
achieve otherwise, of the tremendous amount of 
experimental work on aeronautical problems that 
is going on in Germany to-day. Moreover, the 
tendency is towards expansion in this direction, as 
is evident from the prominence accorded in the 
Year-book to the official accounts of the research 
programmes laid down for the new Deutsche 
Akademie der Luftfahrtforschung, which was opened 
in Berlin in April, 1937. 

The first part of the volume is concerned with the 
history, constitution, governing bodies and scientific 
staffs of the Akademie, the Lilienthal-Gesellschaft, 
the national laboratories at Brunswick, Géttingen, 
and elsewhere, and of a large number of smaller 
technical institutions in Berlin and provincial towns. 
The directors of these establishments have given 
short accounts of the experimental plant and the 
work in progress under their charge. The remain- 
ing, major, portion of the Year-book is composed 
of some 150 scientific papers, which may be grouped 
under the main three heads of the aeroplane, the 
engine and the practice of aviation. 

Several papers on theoretical aspects of aero- 
dynamics and its applications to aeroplane design 
touch on the important question of frictional drag, 
and there is a noteworthy interest in the incidental 
problems of high speed, as affecting wing perform- 
ance, airscrew design and aircraft stability and 
control. Also under the first head are some useful 
studies of structural design from the standpoints of 
strength and production, associated with which are 
accounts of research into the physical properties of 
structural materials. Similarly, in the second main 
division, materials for engine construction attract 
a good deal of attention, though the experimental 
work on power units has mostly been concerned 
with questions of thermodynamic performance, 
ducted cooling, the elimination of engine vibration, 
and the improvement of fuels and lubricants. The 
third section, of a miscellaneous character, includes 
papers dealing with navigation, radio communica- 
tion and direction finding, aerial photography, and 
physiological matters, the last being now a speci- 
alised branch of medicine to the extent of having a 
periodical solely devoted to it. 

In short, practically every direct and incidental 
aspect of aeronautics is touched on somewhere in 
the Year-book. The problems undergoing investiga- 
tion in Germany are much the same, on the whole, 
as our own, and it is in the methods of attack that 
technical men will find their major interest. From 
this point of view it can confidently be predicted that 
those who are engaged in this country on research, 
design, construction, or practical flying, will find the 
German Year-book a stimulating source of informa- 
tion and ideas. 


By Dr. W. J. JonEs. 


Principles of Powder Metatiurgy. 
[Price lds. 


ma Edward Arnold and Company. 
net. 

Tus volume deals primarily with the use of metal 
powders for forming solid articles by means of 
pressure and heat. The possible applications of 
powder metallurgy have not as yet been fully 
appreciated. Considerable developments may be ex- 
pected to mature in the near future, as undoubtedly 
powder metallurgy is likely to take an important 
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and prominerit place in the general techinical | square root of the orifice diameters. Sass’ tests are Beardsley’s and Sass’ data, all of which fail to support 


working up of metals. Very considerable develop. | 
ments are to be expected once the possibilities and 
advantages of continuous instead of- intermittent 
pressing and sintering methods are realised. The 
major portion of the published information on the | 
subject has appeared in German and Russian | 
scientific literature and this is the first compre- | 
hensive survey which ha’ appeared in the English | 
language. The fundamental principles involved are | 
well stated and a systematic account is given of | 
present-day practice. The first three chapters | 
comprise a study of the principles of sintering and 
physical properties of sintered metal compacts. | 
Experiments of the type cited in the first chapter 
are important to the subject of the sintering of | 
powders, for it is only in this manner that it is| 
possible to consider the forces involved in sintering, 
unaccompanied by the large number of unknown 
variables which are introduced when once a metal 
is reduced to powder. The subject of cohesion 
between two surfaces has possibly received more 
mathematical treatment than the experimental 
advances justify. The advantages of hot pressing 
discussed in chapter three lie chiefly in the possi- 
bility of reduction of porosity and the ability to 
obtain complete sintering at high temperatures with 
only very short heating times. Dr. Jones discusses | 
particle size, shape and porosity and the modifica- 
tions involved when the particle size is made very | 
small. Theoretically, the absolute size of the par- | 
ticles should have no influence on the degree of | 
porosity. The laws connecting packing of spheres | 
and interspace volume are independent of the size | 
of the spheres, though practically this is far from 
being the case. 

The second half of this work is devoted to indus- 
trial applications and manufacturing operations. 
One of the most important sections of powder | 
metallurgy is the manufacture of the so-called oil 
less bronze bearings, consisting of sintered copper 
and tin powders, the resulting compact being 
exceedingly porous and capable of being impreg- 
nated with oil. Such bearings have shown out- 
standing advantages in certain directions, and their 
field of application has widened extraordinarily 
during the past few years. The principal use of | 
porous bronze bearings is in the construction of | 
automobiles. Of the many methods by which it is | 
possible to make a metal powder, only very few | 
are actually employed on a large scale. The final | 
chapter of the volume discusses those processes | 
which are at present being used in industrial opera- 
tions. The illustrations throughout the volume 
have been well chosen, the microphotographs well 
reproduced and the whole text betrays the author's | 
close association with the practical aspects of the 


| 
} 


subject. | 








LETTER TO THE EDITOR. 





SPRAY PENETRATION. 
To Tae Enrror or ENGINEERING. 

Srr,—lIn the article “ Recent Developments in High- 
Speed Oil Engines,’ by Professor 8. J. Davies, D.Sc., 
page 342 ante, mention is made of Mehlig’s theory on | 
oil spray (Z.V.D./., vol, lxxix, No, 40), and regarding | 
spray penetration the following formule are cited :— | 

(a) If x, and x, denotes the penetration of the spray 
during time intervals, ¢, and ¢, respectively, and z; and 
r, denotes the penetrations of the spray in the same 
time intervals under identical conditions, except that 
the back pressure (chamber ai: pressure) is different, 
then 


(1) 


z 
which means that the ratio — is independent of the | 


ts 


back pressure Data by Holfelder are given in support 
of this formula. 

(6) If 2; and 2, denotes penetration distances during 
a certain time interval under identical conditions, except 
that the spraying orifice has a diameter d; and d, | 
respectively, then 
dj 
d, 


which means that the penetration increases as the | 


venti bs ay | 


To 


cited in support of this formula. 

My investigatidn has shown that both of these 
formule are incorrect. They are based on an incom- 
plete theory which assumes that the spray disintegra- 
tion is caused solely by a disturbance within the nozzle, 
and the air friction has no effect on it. I have described 
a more realistic theory of spray disintegration in my 
paper “ Mechanism of Disintegration of Liquid Jets ’ 
(Jl. Applied Physics, vol. 8, No. 8, August, 1937). 
Measurements on spray penetration have been made 
at The Pennsylvania State College, showing the effects 
of chamber pressure (density) and orifice diameter, 
but correct formule for calculating these effects can be 
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derived, however, without any spray theory, solely on 


the basis of dimensional analysis, which gives the | 


Pennsylvania State 


following general formula (Th: 
Station 


College, Engineering Experiment 
No. 46). 
: ¢ c *) f ' Pa \/ 4?) . (3) 
d Po d Po Po 


where s is the penetration distance, ¢ time, A p injection 
pressure head, pg chamber air density, p, oil density, 
and d orifice diameter. It will be readily noted that 


d Pa 
Po 


" 


. P : 8 
both sides of the equation are dimensionless, as qn 


: t . , 
are dimensionless numbers, has the dimension of 


d L 
‘ : i 
while / Ap has the dimension of ~ . 
Vie i 
0 
If formula (3) is applied to changing the back pressure 
(chamber air density) only, we get 
s(l Pa) . f(t. pa) (4) 
which permits calculating the spray penetration for 
any back pressure if it is known for one back pressure. 
For instance, if for 4,000 lb. per square inch injection 
pressure the penetration of a 0-00135-in. diameter 
nozzle in 8 milliseconds is 6-6 in. with a back pressure 
15 times atmospheric 
8 (l T p a) 
and ¢ pq = 8-15 = 120. 
Changing the back pressure to 8 atmospheres, 
s(l 105, 


6-6 (1 + 15) = 105 


+ 8) = 


105 
@ = == 11-65 in. 


Pa 
corresponds 
tS = 120 
or 
t = 15 millisec. 
In similar manner a series of points can be calculated. 
Formula (4) has been confirmed by test results at the 
Pennsylvania State College, Fig. 1, and also by 


| f 


Bulletin | 


| Mehlig’s formula (1). The curve in Fig. 1 corresponds 
to an oil pressure of 4,000 lb. per square inch, a nozzle 
0-0135 in. by 0-027 in., an oil viscosity of 6-0 centi- 
| strokes, and a specific gravity of 0-868. 

Regarding the effect of the orifice diameter, formula 
3) gives with pg, p» and A p constant, 


i 

aS \a- 

which means that if both penetration and time are 

divided by the orifice diameter and so plotted, points 

| belonging to different orifice sizes will lie on one single 

curve. If the penetration of a 0-0135-in. diameter 
nozzle in 8 milliseconds is 7-2 in. 





ir 


(5) 








’ t 

— — 533 and - 582. 
| ad d 
| For a 0-007-in. diameter nozzle, 533 « 0-007 
3-74 in. is traversed in 582 0-007 = 4-07 milli- 


}seconds. This formula was borne out by test at the 
peyote State College, Fig. 2, and also by Sass 
| and Gellales. All these data, however, fail to bear out 
| Mehlig’s formula. The curve, Fig. 2, corresponds to an 
| oil pressure of 4,000 lb. per square inch, a chamber air 
density of 15 atmospheres, an oil viscosity of 13-5 
| centistrokes, and a specific gravity of 70-908. 
Very truly yours, 
P. H. SCHWEITZER, 
Professor of Engineering Research. 

| The Pennsylvania State College, 
School of Engineering, 

State College, Pennsylvania. 
| April 26, 1938. 





THE INSTITUTION OF GAS 
ENGINEERS. 


(Concluded from page 661.) 


CARBONISATION AND PLANT DEsIGn. 


Fottowine the President’s luncheon, on May 31, 
| Mr. F. B. Richards, M.Inst.C.E., presented a paper on 
|‘* Carbonisation from a Plant Designer’s View-Point.” 

In introducing this he said that it was an attempt 
| to indicate some of the many factors a plant designer 
| had to consider in the projecting and building of a 
|modern carbonising plant ; every individual project 
| required separate examination, for what might be 
| right in one instance might be wrong in another. There 
| were, broadly speaking, eight local circumstances 
|which had first to be taken into account :-—(1) The 
coking qualities of the coal available would affect 
the type of carbonising plant to be used—strongly- 
coking coals requiring a static plant. (2) The desired 
calorific value of the gas. Intermittent vertical 
| chambers were suitable for a wide range of calorific 
| values. Continuous vertical retorts were also suitable 
| for a wide range of calorific values, but they could not 
| produce a gas with as high a calorific value as inter- 
| mittent vertical chambers. With certain strongly- 
| coking coals, gas could be produced having a calorific 
| value below 475 B.Th.U. per cubic foot in continuous 
| vertical retorts. Steaming was usually practised 
| in verticals to-day ; in continuous verticals the steaming 
| was continuous, the extent of steaming and the effect 
| thereof depending upon the type of coal used, while in 
intermittent verticals the steaming was discontinuous, 
| the ultimate calorific value of the gas depending upon 
| the duration of steaming. With continuous retorts, 
| the therms per retort per day remained constant for 
|any particular coal irrespective of the calorific value 
of the gas being made; with intermittents, as the 
| calorific value of the gas was reduced by steaming, 
| the therms made per chamber per day fell. By making 
suitable arrangements for cooling the coke with*a 
minimum quantity of steam, it was possible in modern 
continuous verticals to produce gas with a calorific 
value as high as 550 B.Th.U. per cubic foot from certain 
|} coals. The production of high calorific value gas in con- 
tinuous verticals required special care in operation. 
This was a modern demand in view of the desirability 
of washing for benzole. A word of warning was 

necessary regarding the oxygen content of the gas leav- 
|ing the purifiers. Under average conditions on con- 
tinuous vertical retorts, each 0-5 per cent. of unneces- 
sary oxygen in the final gas meant a loss of 2 therms 
| per ton. When making high calorific value gas, the 
effect might be even greater. (3) The type of coke 
|required. Utilising a given coal, static forms of 
carbonising plant normally produced a more dense 
and less easily ignitable coke than continuous vertical 
retorts. (4) The market for tar. It had sometimes 
|to be borne in mind that continuous verticals gave a 
| greater yield of tar of a lighter and more paraffinic 
| type than other types of carbonising plant, and that 
i care was required to make a satisfactory road 
tar from this material. (5) The size of the installation, 
e.g., coke ovens were only suitable for large installations, 
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and continuous verticals were suitable for all sizes. 
(6) The ground space available at a particular works. 
The selection of a plant capable of giving a large 
gas output per square foot of ground space had, in 
certain cases, obviated the need for building a new 
manufacturing station. In general terms, if the ground 
space for a given output were expressed as 100 for 
continuous verticals, the comparative figures were 115 
for intermittent verticals and 183 for horizontals ; 
coke ovens had relatively a low output per unit of 
space, (7) Localamenities. Continuous verticals were 
peculiarly suitable to avoid the production of smoke 
due to the continuous feed and the continuous extrac- 
tion of cool coke. (8) Degree of flexibility as regards 
output per day, calorific value of gas made and type 
of coal which could be carbonised. 

In considering a new project, it was also necessary 
to make a thorough laboratory examination of the coal 
to be used. The tests used comprised: The crucible 
swelling test, the laboratory assay of coals for car- 
bonisation purposes, rate-of-swelling tests, swelling 
pressure tests, prediction of coke quality and nature 
of ash. The importance of ash in connection with 
retort life was especially evident when steaming was 
practised, since the ash was then liberated in consider- 
able quantity, and, if it were reactive in nature and had 
a low melting point, attack of the retort walls was liable 
to occur. Depending on its fusibility, any fuel ash 
carried into the setting by the producer gas would be 
present in the combustion flues either as a sintered mass 
or as a liquid slag. If in the form of liquid slag, there 
would be inevitable penetration of the retort brick- 
work. 

It was next necessary to review the economic con- 
siderations before making a final recommendation as 
to the type of plant to be used. There was the same 
quantitative cost influence if 25 per cent. more fuel 
were used in the producer, if the labour were increased 
by 75 per cent., if the capital expended were increased 
by 25 per cent., if the revenue from the tar fell by 0 -66d. 
per gallon or if 1s. per ton less were secured for the coke. 
The price ratio between coal and coke was the dominant 
influence in the variation of cost of gas production in 
any modern carbonising plant. A high return for coke 
in comparison with the cost of coal was to-day the most 
certain road to the cheap therm, but a high therm 
yield did not necessarily lead to the lowest cost per 
therm. A therm of steam produced by direct firing 
cost as much to make as a therm of gas, hence the 
importance of waste heat recove The retort house 
cost of production in a modern pa did not account 
for more than 25 per cent. to 33 per cent. of the average 
selling price of gas. Economic stability in gas produc- 
tion depended upon the marketability of all the pro- 
ducts. 

Comparisons between the capital costs of carbon- 
ising plants were only relevant when the plants were 
carbonising the same type of coal and making gas of 
the same calorific value, when due allowance is made 
for necessary losses of operating time, and when 
the general scheme of the various plants was 
similar; the capital cost per therm under normal 
working conditions was the important figure, and 
this again was considerably influenced by the 
size of the unit and by the character of the 
coal to be treated and the quality of the gas to be 
made. To obtain the greatest overall efficiency, it 
was at one time customary to employ recuperators, but 
the tendency to-day was to recover the waste heat 
in the form of steam. Calculation showed that although 
the non-recuperative setting used 20 per cent. more 
fuel, the net fuel consumption, allowing for steam 
raised, was only 80 per cent. of that of the recuperative 
setting. Calculation also showed that non-recuperative 
settings recovering the waste heat as steam were 
financially better in operating costs than the Continental 
practice of regenerative settings, using cold, cleaned 
producer gas, in which the heat regeneration was so 
good that no steam could be economically produced 
from the combustion gases. 

Having decided, from these considerations, the type 
of plant to be installed, the designer must next arrange 
the lay-out of the installation to the best advantage. 
It was generally found that the greatest economy was 
attained with a plant made up of a number of the 
largest individual units that could be considered. The 
capacity of each individual unit had to be related to 
the capacity of the complete installation. It was then 
necessary to decide how the individual units should be 
grouped, care being taken to see that the installation 
was divided into a number of benches or settings, 
which could be operated independently to accommodate 
seasonal loads and repairs. Having decided the details 
of the setting arrangement, consideration had then to 
be given to the correct grouping of auxiliary plant, 
such as producers, waste-heat boilers, pumps and other 
mechanisms, so that the arrangement was economical 
as regards both first cost and operating cost. The 
duties of each worker had to be carefully considered 
and the equipment under his control so grouped that 


Most modern carbonising plants involved the storage 
of large quantities of and coke at considerable 
elevations. The choice of a suitable handling plant, 
therefore, required careful consideration. Selection 
could be made from a number of types, including bucket 
elevators, gravity bucket or lip bucket conveyors, skip 
hoists, telphers and cranes. The coal breaker, if one 
were installed, should, if possible, be arranged above 
ground. The mechanical unloading of railway wagons 
was usually worth while in any but very small instal- 
lations. The proper ventilation of retort houses was 
important, and this was now sometimes achieved, by 
omitting the house and putting an umbrella roof over 
the plant. 


Coxg anp Its UsEs. 


The session on Wednesday morning, June 1, com- 
menced with a paper by Dr. F. J. Eaton, B.Sc., A.I.C., 
of the Gas Light and Coke Company, entitled “‘ Coke 
and its Scientific Uses.”” Dr. Eaton emphasised the 
necessity that there should be available in marketing 
coke, firstly, adequate supplies of coke of a quality 
suitable for the markets, and, secondly, appliances of 
good appearance designed specially for coke. The 
competition which resulted in domestic boilers being 
made too small in size to be useful had been met by 
the issue of British Standard Specification No. 758, 
which defined the dimensions and ratings of boilers 
with heating surfaces of between 2 sq. ft. and 5 sq. ft. ; 
there should be a common policy throughout the gas 
industry in regard to coke appliances. Open-grate 
coke might be manufactured in either horizontal or 
vertical retorts and an appliance which was satisfactory 
for the one t of coke would be equally so for the 
other. Whether horizontal or vertical. retorts were 
chosen for the manufacture of open-fire coke, special 
care must be taken in the choice of suitable carbonizing 
conditions. The Gas Light and Coke Company had 
chosen continuous vertical retorts of narrow cross- 
section because (1) free-burning coke could be produced 
in these retorts without loss of gaseous therm yield ; 
(2) the narrow cross-section enabled quick heat pene- 
tration to be secured and avoided the formation of 
graphite through over-heating ; (3) the coke could be 
steamed and did not need to be water-quenched. The 
water content could thus be controlled with an improve- 
ment of heat transmission in the retort, and the mini- 
mising of crackling noise during combustion. The 
quality of the coke was controlled by the critical air 
blast test and by testing for moisture, ash, volatile 
matter, bulk density and grading. For open-grate 
coke the C.A.B. test should not greatly exceed 0 -06 cub. 
ft. per minute, moisture should not be above 5 per cent., 
and the grading approximately 80 per cent. 1 in. to 
1} in., and 20 per cent. 14 in. to2 in. The combustion 
rate for any given coke was dependent on the efficiency 
with which ash was removed, upon the depth of the 
fuel bed, the interval between refuelling, free air space 
in the grate, efficiency of the hit-and-miss damper in 
controlling the air supply below the grate, and the 
type of firebrick used. Of these, ash removal and 
depth of bed were probably the most important. The 
demand that had arisen fora coke fire that would light 
quickly without excessive gas consumption had been 
met by incorporating a draw-plate im the design ; 
tests showed that with similar cokes, the gas used for 
ignition varied from 6 cub. ft. to 17 cub. ft. in the case 
of the fire with blower plate, and from 17 cub. ft. to 
31 cub. ft. for the fire without blower plate. 

For large central-heating propositions, the gravity- 
feed boiler was introduced in 1934, in which fuel from 
the magazines fell by gravity on to the sloping grate 
at a rate dependent upon the heat output of the boiler. 
The primary air, secondary air, check draught and 
chimney dampers were operated by a motor controlled 
by a thermostat placed in the boiler flow water service. 
The improved performance obtained was due to the 
steady feed and depth of fuel bed and to automatic 
control of the combustion. These boilers should have 
a fuel storage of 18 hours at maximum output and burn 
from 4 lb. to 64 Ib. of coke per square foot of grate area 
per hour, with a fuel 8 in. deep. The ash-pit 
doors and the ash-pit must be reasonably air-tight. 
The fuel used should be broken coke. The efficiency 
obtained on different gravity-feed boilers depended 
mainly on the design of the secondary heating surface, 
but was also influenced by the reactivity of the coke 
to carbon dioxide and the type of thermostatic control 
used. Thus, with an average thermal efficiency of 
75 per cent. this value could be decreased to 72 per cent. 
if a reactive coke was used, or increased to 78 per cent. 
if floating damper control was employed in place of the 
open-shut type. The lower efficiency with cokes 
which were more reactive to carbon dioxide was due 
to the greater amount of combustible gases in the 
fire-box. The presence of flame lowered the radiant 
heat transfer and increased the sensible heat loss. 
Thermostatic control was an essential part of a gravity- 
feed boiler and the thermostat, which was placed 


or of the pressure bellows type, either making and 
breaking an electric circuit or operating a control 
valve. Damper control might be of a type in which 
(a) the dampers were always either fully open or 
completely shut, or (b) the dampers took up an inter- 
mediate position. Smaller size gravity-feed boilers 
were being designed for domestic or horticultural use ; 
these had a thermal efficiency of about 50 per cent. to 
65 per cent. 

Work that had been done upon the small domestic 
boiler (not of the gravity-feed type) had shown that 
(1) the shape of the fuel pot, whether rectangular, 
square or horseshoe, had little effect upon the efficiency 
at rated output. (2) The efficiency could be reduced 
by as much as 8 units if the front fire door did not fit 
closely to its frame. (3) The top plate should be 
constructed so that it could be sealed with boiler 
cement, any air leakage inwards at this point making 
it difficult to obtain the rated output of the boiler. 
(4) The maximum fuel-bed depth should preferably not 
exceed 14 in. (5) By projecting the back water way 
to form a water bridge, a slight increase of 1 to 2 units 
in efficiency could be obtained. (6) Secondary air 
inlets placed immediately under the top plate produced 
a lowering of the efficiency and did not improve 
combustion. As the fuel-pot size became smaller 
it was increasingly difficult to keep either broken 
coke or open-fire coke alight under slow combustion 
conditions. The limit was reached at a fuel capacity 
of 0-6 cub. ft.; below this, coke boiler nuts should be 
used, while above it broken coke or open-fire coke 
could be used with advantage. 

For industrial use, the semi-producer furnace had 
been devised by Mr. A. C. Hutt, of the London and 
Counties Coke Association, initially for grass-drying, 
based on the step-grate producer used for heating gas 
retorts. The higher thermal efficiency of the semi- 
producer, together with the fuel storage capacity 
of 3 to 4 hours and the constant waste gas temperature, 
had combined to reduce the costs of grass-drying so 
materially as to make it a commercial success. The 
average evaporation obtained on a number of driers 
during 1936 was found by Mr. E. J. Roberts, of the 
Agricultural Research Council, to be 5 lb. per lb. of 
coke. The results obtained on these plants represented 
a large increase in efficiency, most of which could be 
attributed to the semi-producer furnace. 


Cast-Iron RESEARCH. 


After a private meeting of the contributors to 
the Benevolent Fund, Mr. J. G. Pearce, of the 
British Cast Iron Research Association, presented a 
paper on “‘ Cast-Iron Research and the Gas Industry.” 
Mr. Pearce dealt at length with the structure and 
properties of the many forms of cast iron and gave an 
account of recent metallurgical developments in this 
field. He discussed briefly the uses of cast iron for 
pipes for gas distribution, stressing its corrosion- 
resistance. The uses of cast iron for gas appliances were 
also mentioned, and it was suggested that future 
investigations would be of value to the gas industry. 
The author suggested that the gas industry should 
co-operate in the research undertaken by the founding 
industry through the British Cast Iron Research 
Association. 

In the afternoon, members visited the Fuel Research 
Station, where an interesting series of exhibits were 
ins , dealing for the most part with carbonisation 
and coal processing. 


DISTRIBUTION AND SALE OF Gas. 

The first session on Thursday morning, June 2, was 
devoted to a paper by Mr. W. J. Sa Zones, general 
manager of the Croydon Gas Company, entitled 
“From Holder to Burner,” in which an outline was 
given of the methods adopted at Croydon to deal 
with the distribution and sale of gas. After giving 
general details of the Croydon distribution system, the 
author, who was unfortunately absent through indis- 
ition, referred to the importance of evening the 
load factor by building up the summer-time valleys 
by means of water heating and refrigeration, and of 
cultivating the more uniform central-heating load 
during the winter instead of the spasmodic and short- 
vedio heavy-demand fire load. Planning of the sales 
and service work was highly important. Before any 
main or service was laid the ultimate potential demand 
was estimated by the sales and service department, 
and the distribution department was furnished with 
data which ensured the provision of pipes of adequate 
size. The sales and service department dealt with 
all negotiations in connection with estate developments 
and was res ble for seeing that the distribution 
department full information with regard to the 
lay-out of estates and other essential data. For very 
many years the goodwill of builders and architects 
had been cultivated by personal contact, and as a 
result new houses, with very few exceptions, were 
adequately piped. The company, in 90 per cent. or 
more of the cases, undertook the ing and in 
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coppers, water heaters, fires and, more recently, 
refrigerators. There had been a growing tendency on 
the part of builders in recent years to complete their 
houses by installing gas appliances, and enormous 
business had been done with gas fires, complete with 
surrounds and hearths, or else with the modern plaque 
settings and flush-fitting fires. Great attention was 
paid to developing selling on the district as distinct 
from selling in the showrooms, There was a special 
section of the sales and service department, under the 
charge of the district development officer, for dealing 
with builders and new consumers. In district sales 
and service work, decentralisation and local repre- 
sentation characterised the company’s policy. There 
were six depots, each with a showroom, demonstration 
room, stores, inspector's department, and residential 
apartments. There were, in addition, three showrooms 
only, in thickly populated districts, served by nearby 
depots. The district inspectors met the sales superin- 
tendent weekly in conference, and on all matters 
relating to administration and technical problems they 
were fully consulted before any changes were made. 
The district representatives were concerned with looking 
after the requirements of newcomers to the district 
and also changes of tenancies. The house examiners, 
who also acted as district canvassers when competitors 
made special onslaughts, were generally recruited from 
the best of the young fitters. They have been through 
a five years’ course of education, and with proper 
training made excellent salesmen. Districts remote 
from showrooms were visited from time to time by a 
show-van. What was virtually a small showroom was 
taken into these districts, and at the same time a 
house examination was undertaken, and, of course, 
new business canvassed, 

Realising the ever-growing importance of home 
advisory service, the company had, working from the 
principal showrooms, five lady demonstrators, each 
with her own particular district, who conducted the 
home advisory lectures and also visited customers in 
their homes to demonstrate the proper use of cooking 
stoves, refrigerators, washing machines and so forth. 
This domestic science work was considered by the 
author to be one of the most useful forms of practical 
propaganda. Workshops, where appliances were 
repaired and tested, were provided, and these also 
served as a training centre for the apprentices and 
district staff. All installation and maintenance work 
was carried out under a carefully priced schedule of 
charges. This schedule was checked each quarter by 
taking a number of work cards from each district and 
comparing the actual costs with the scheduled rates. 
He wished to emphasise very strongly the importance of 
service after installation, because periodic maintenance 
was an enormous asset in keeping people satisfied. 
Publicity was obtained through advertising in the local 
newspapers, and through showroom displays, show 
houses on new estates, seasonable exhibitions and 
lectures, films and visita to the works. Particular 
attention was devoted to the training of all personnel, 
including fitters, distribution and sales staff. Staff 
meetings and discussions were held regularly. 

Touching on the gas sales policy, the author con- 
cluded that, broadly speaking, it appeared impossible 
to devise a general two-part tariff which would assist 
in measurably increasing the sales of gas to the average 
domestic consumer taking between 20,000 cub. ft. 
and 40,000 cub. ft. per annum. It was necessary 
to set a fairly high minimum qualifying consumption 
hefore the two-part tariff would take effect, otherwise 
existing revenue must inevitably be greatly prejudiced 
for a problematic increase in consumption. Although 
the company had no regvularised optional two-part 
tariff for domestic consumers, special tariffs to meet 
particular loads were offered under two-part contracts. 
The replacement of solid fuel, from investigations 
which had been made, might easily result in trebling 
the gas consumption in a home and it was in these 
cases that special domestic contracts could be fully 
justified. The company offered special contracts 
to domestic customers who were willing to take 1,000 
therms or more per year for general purposes, including 
hot-water supply and central heating. Dealing with 
future progress, Mr. Sandeman declared that electricity 
had its place, and now that production had reached 
such a high degree of efficiency in the case of both 
forms of energy, fortune would favour the industry 
which paid the greatest attention to the technical 
development of service. While each gas undertaking 
must naturally decide on the commercial policy 
best fitted to its own local conditions, all had one thing 
in common, namely, that, in the exploitation of oppor- 
tunities, technical direction at the sales and service 
end would have very great effect. The right installa- 
tion, properly looked after, was the key to success. 


Works ConrTrRoL. 


The last paper of the meeting, entitled ‘“ Works 
Control’ by Mr. W. Hawkyard, M.1.Chem.E., of the 
Tottenham Gas Company, described the control 
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that company. The author prefaced his remarks by an 
account of the works, which followed the usual gas- 
works practice, based on continuous vertical retorts 
capable of producing 6 million cub. ft. of gas per day, 
together with a water-gas plant of 7 million cub. ft. 
per day. An interesting experience was the reduction 
in efficiency of the gas condensers due to scaling, 
although the water temperature rarely exceeded 140 deg. 
F., which had been accepted as the minimum tempera- 
ture for scale formation in a closed circuit. The tubes 
were de-sealed by circulating a solution containing 
0-25 per cent. of hydrochloric acid with 0-025 per cent. 
of bone size, two treatments being necessary. The 
total consumption of acid was 15 tons. It was decided 
then to instal a third condenser and to use softened 
water, the warm water from the condensers being 
used as boiler feed. Coal was selected with a view 
to the economical manufacture of gas and the produe- 
tion of a coke suitable for market requirements. 
Gaseous therm yield has been sacrificed to secure a 
satisfactory solid smokeless fuel. The coal waa 
tested by carbonising batches of 1,000 tons to 1,500 
tons, this being a three-days’ supply for the continuous 
verticals, and in addition, the usual laboratory examina- 
tion was made. 

No attempt was made to force the carbonising plant 
in any way, and once a unit was put to work it was 
not shut down, except in the normal period repair 
or re-setting, this being done by letting down one- 
quarter of the carbonising plant each summer. With 
the coal used, excessive rodding was not required, nor 
was there any proneness to excessive swelli Care 
was taken to keep breeze out of the producers as this 
carried excessive amounts of destructive dust up into 
the setting. Great attention was paid to scurfing and 
this operation was never hurried. After scurfing, 
the retorts were hot-patched. The net costs per therm 
of manufacture into holders, after allowing for residuals, 


were: Intermittent verticals, 1-87d.; continuous 
verticals, 2-19d.; carburetted water gas, 3-85d.; 


the average over the total gas made was 2-21d. Among 
the features of the works was an electrostatic Whessoe 
Woodall-Duckham de-tarring plant comprising a 
150-milliamp., English Electric Company, high-tension 
direct-current generator set, with a maximum voltage 
of 30,000, feeding two de-tarrers. One of these was 
a 6 million cub, ft. unit, treating carburetted water 
gas, and the other a 9 million cub. ft. unit, treating the 
gas from the intermittent vertical chambers. The 
treaters operated at different voltages, usually about 
27 kV for the intermittent vertical chamber unit and 
21 kV to 23 kV for the carburetted water-gas unit, 
and the voltage was balanced by a bank of resistance 
rods operated by pole switches. The efficiency of the 
tar extractor was shown immediately it was shut down 
for cleaning or overhaul. Even after 20 minutes of the 
shut-down an increase of pressure at the inlet to 
purifiers was noticeable. This appeared to be due to a 
light film of oil forming on the oxide. The de-tarring 
plant reduced the tar fog in the gas from 300 grains or 
400 grains per 100 cub. ft. to 1 or 2 grains, and at 
low load to less than 0-5 grain. The average cost of 
treatment during 1937 by this plant per million cub. ft. 
was as follows: Capital charges, 4s. 8-6d.; repairs 
and maintenance, 6-8d.; power (at 0-6d. per unit), 
10-8d.; total, 6s. 2-2d. When working the purifiers 
care was taken to admit as little air as possible because 
when working on a declared calorific value of 500 
B.Th.U., 4 per cent. of oxygen would mean a reduction 
in calorific value of 10 B.Th.U., while if 1 per cent. of 
oxygen were admitted the loss in calorific value would 
be equal to at least 20 B.Th.U. This position obviously 
might mean that the benzole stripping must be reduced 
or stopped according to the rate of air admission, in order 
to maintain the declared calorific value. The genera- 
tion of hydrogen sulphide from holder water had been 
overcome by circulating the water for two periods, 
each of three weeks, in October and February, over a 
set of disused atmospheric condensers. Samples of 
water from lutes in the gasholders at Tottenham had 
shown that it was quite possible for the water in the 
upper lute to be acid while the lower lutes were almost 
invariably slightly alkaline. This condition had 
been found to be present both in town and country 
gas works, and from these findings it was obvious 
that the upper lift should be dropped into the tank more 
frequently than had hitherto been the practice. An 
elaborate costing system was in operation designed 
to record the manufacturing position with accuracy and 
simplicity, under the headings of carbonising results 
and data, and of costs on the basis of net cost of gas 
into holder for each manufacturing section and for 
mixed gas. 

This concluded the technical papers read at the 
meeting. It was reported that the 10th Autumn 
Research Meeting would be held in London on Novem- 
ber 1 and 2, 1938, and that the 76th Annual General 
Meeting of the Institution would also be held in London, 
on June 6, 7, 8 and 9, 1939. The customary votes 
of thanks were accorded to all who had contributed to 
the success of the meeting, and the president-elect, 
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Mr. R. Robertson, proposed a vote of thanks to the 
retiring President, Mr. H.C. Smith; this was carried 
with acclamation. The total attendance, as measured 
by tickets issued, was 1,732, which was the highest ever 
recorded. The meeting then terminated. 








ELECTRICITY SUPPLY IN 
NORTHERN IRELAND. 


In December, 1929, the Ministry of Commerce for 
Northern Ireland appointed Mr. J. M. Kennedy to 
survey the field of electrical development in all areas 
of that country, except those covered by the Belfast 
and Londonderry undertakings and by the Antrim 
Electricity Supply Company. As a result, an Act 
was passed two years later by which a co-ordinating 
board was set up, this body being empowered not only 
to acquire and erect high-tension and distribution 
lines and to generate and purchase electricity, but to 
sell it for consumption and resale and to instal, sell 
or hire equipment. 

The operations of this Board during the first three 
years of its existence were described by Mr. C. R. 
Westlake in a paper read before the Transmission 
Section of the Institution of Electrical Engineers, 
in January, 1935,* from which it appears that the area 
selected for primary development was that nearest to 
Belfast. This area covered 1,200 sq. miles and has a 
population of about 300,000. Four of the largest under- 
takings in it were acquired and a low-tension supply 
was provided in the other towns as rapidly as circum- 
stances permitted. In 1933, the Board’s boundary was 
extended westward and north-westward to take in a 
further area of about 523 sq. miles, with a population of 
over 80,000, and more recently a third area of 1,209 
sq. miles has been added, making a total of 2,957 sq. 
miles, with a population of 501,000. The main source 
of supply is the Harbour station of the Belfast Cor- 
poration, though there is also a “ selected” station 
at Londonderry. 

The Board’s annual report for last year shows that 
during 1937 the total amount of electricity sold had 
risen to nearly 40,000,000 kWh, compared with just 
over 3,000,000 kWh in 1932. During the same period, 
the average price had fallen from 2-26d. to 1-44d., 
while the annual revenue had risen from 30,000l. to 
258,000/. Over the entire period the capital expenditure 
amounted to about 1,600,000/. Of the 74 undertakings 
operating in the area at the beginning of the five years’ 
period, all except those which were too remote to 
justify inclusion, have been acquired, and their genera- 
ting stations, except that at Enniskillen, which is 
maintained as a reserve, have been dismantled. As 
already mentioned, a supply is principally obtained 
from Belfast, 42,000,000 kWh being purchased from 
that source in 1937. In addition, 4,000,000 kWh 
were obtained from Londonderry. 

Londonderry was brought into the scheme in 1934 
as the result of the erection of a main line 369 miles 
long to the far west and north of the province. In 
the same year several existing local undertakings were 
acquired, with the result that the number of consumers 
supplied by the Board increased by 5,000. At the 
end of that year 18,712 consumers were connected, 
of whom 9,000 had been previously supplied by under- 
takings acquired by the Board. Three years later 
the number of consumers was 36,000. 

In 1935 an important technical development took 
place, a central control station being established at 
Rosebank, near Belfast. Arrangements have been 
made so that the main transmission system can be 
completely sectionalised. In addition, interconnecting 
lines are being provided which besides meeting the 
increasing load, will give alternative sources of supply 
to important load centres. 

As already mentioned, the Board buys all electrieity 
in bulk and distributes it direct to the consumer at a 
standard rate of 8d. per kWh for lighting. This is consi- 
derably less than the price charged by the local under- 
takings prior to acquisition, while the Board have also 
made the advantages of the two-part tariff available. 








Zinc DEVELOPMENT AssocraTIon.—The first publica- 
tion of the recently-formed Zinc Development Association, 
Limited, Great Westminster House, Horseferry-road. 
London, 8.W.1, is a little book entitled Zinc, its Manufac- 
ture and Uses. It deals in short successive chapters 
with the history of the metal, its sources of supply and 
processes of concentration and extraction, and then 

on to a consideration of the properties of zinc 
and a description of galvanising, sherardising, and other 
zine-coating processes. Sections on zinc sheets, zinc- 
alloy die casting and zine pigments are also included. 
The book, we are informed, has been written to serve as 
an introduction to a series which will deal in detail with 
the various applications of zinc. All persons interested 
in zine and its uses may obtain copies gratis, on applica- 
tion to the Association at the address given above. 





* See Journal of the Institution of Electrical Engineers, 
vol. lxxvii, page 245 (1935). 
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Fie. 1. 


METAL-CUTTING SAWS. 


THE use of the bandsaw as a tool for the shaping | through gears running in oil. 


of metals has been intensively studied, of late, from 
the point of view of the production of dies, press tools, 
templates and so forth in which the contour is often 
irregular. For some straight cuts, however, such as 
in rapid parting off, the circular saw has advantages 
of its own. The accompanying illustrations, Figs. 1 
and 2, show a form of each type of machine developed 
by Messrs. The Midland Saw and Tool Company, 
Limited, Pope-street, Birmingham, 1. The machine 
illustrated in Fig. 1 is classed by the makersas a die- 
cutting bandsaw for steel, and, as will be recognised, 
has a canting body, though it should be noted that 
a bandsaw with a rigid body and a table which can 
be tiled in four planes is also manufactured by the 
firm. The table in the machine under discussion also 
tilts, as is clearly necessary to enable it to be set in 
a horizontal position when the frame has been canted. 
It can be locked with its surface in a horizontal position. 
The arrangement enables the sawing of heavy dies, &c., 
to be done at any angle up to 15 deg. on each side 
of the vertical. The body is set at the desired angle 


MESSRS. 


Banp Saw, witH Cantina Bopy, ror STEeEr. 


!ean be seen at each side of the motor. 








by the handwheel seen below the table, at the left of | 


Fig. 1. This actuates a screw with right- and left- 
hand threads. The angle of the table is determined by 
pointers attached to two adjacent edges. It is provided 
with a spirit level and a graduated scale. It may be 


mentioned here that the gear seen in front of the table 


is an attachment for enabling a feed pressure to be 
exerted on heavy work. With a bandsaw cutting 
irregular contours the work has, of course, to be 
manipulated by hand and the hanging weight and 
flexible strap round the work enables the necessary 
pressure to be exerted, the operator being thus free to 
guide it without having to supply feed pressure, 
The drive consists of a 1-h.p. motor mounted on the 
base on which the saw frame tilts, the locking handles 








ENGINEERING. 


METAL-CUTTING SAWS. 


THE MIDLAND SAW AND TOOL 


COMPANY, 


6g1 


LIMITED, BIRMINGHAM. 














The trans- 
mission from the motor to the lower saw pulley is 
The machine can be 
supplied with a single-blade speed of 140 ft. per minute 
when desired, but the more usual arrangement is either 
four speeds, ranging from 80 ft. to 240 ft. per minute, 
or eight speeds with a range of from 40 ft. to 480 ft. 
per minute. In this case a four-speed motor, requiring 
only a single-action controller, is fitted which, with a 
two-speed gearbox, gives the full range. The rate 
of cutting naturally varies with both the thickness and 
the nature of the material handled. With mild steel 
3 in. thick, a length of 1 in. can be cut in 20 seconds, 
but it takes 50 seconds to cut the same amount in 
nickel chrome steel of 65 tons tensile strength. With 
material 4 in. thick, 1 in. can be cut in 3 minutes 
20 seconds, the rate for the 65-ton nickel chrome steel 
being 7 minutes. The maximum thickness that can 
be dealt with is 94 in., and the distance from the centre 
of the table to the column is 21 in. The table is 
30 in. square, the wheels are 22 in. in diameter, and 
will accommodate saws between the maximum and 
minimum lengths of 14 ft. 5 in. and 13 ft. 3 in. The 
saw pulleys have parallel tracks and the faces are 
covered with a material which eliminates blade slip 
and prevents damage to the teeth. The saw may be 
tracked while running, and tensioning is effected by 
a compression spring. The small cylinder seen near 
the tensioning device is an oscillating air pump, the 
discharge from which cools the saw blade and blows 
away any swarf. Two blade guides are provided, one 
above and one below the table, the upper one being 
adjustable for height. Each guide has two points of 


support, 5 in. apart, so designed that they can be 
arranged to support up to the base of the teeth for 
any width of blade without alteration of the guide 
fittings. 
and radial motion of the guides. 
electrical 


Ball bearings are fitted for both the thrust 
When required, an 


brazing attachment can be fitted. This 


Fic. 2. Creu 








LAR Saw FOR Non-FEerRovus METALS. 


works from a single-phase lighting supply, and is 
useful when pierced work is being dealt with. 

Although the bandsaw illustrated can be used for 
parting off, it is designed specially for use with steel 
of contour form, and where large quantities of non- 
ferrous material needing straight cuts have to be 
handled, the circular saw shown in Fig. 2 proves a 
useful machine, such material being often of extruded 
bar form or regular die-castings. The construction of 
the machine calls for little comment, but it may be 
mentioned that the vertical post rotates in the base 
and can be locked in any position, so that angular cuts 
in a horizontal plane can be made. The horizontal 
arm is adjustable vertically, and is provided along 
each side with a rod of high-carbon steel, which form 
the ways on which the saddle runs. The saddle is of 
aluminium, and is carried on the ways by totally- 
enclosed steel rollers mounted on ball bearings, The 
motor and saw unit is suspended from the saddle by 
yokes which can be rotated on it in a vertical plane 
and locked in the desired position so that the saw can 
be set to cut at any angle to the vertical plane. The 
feed is given by hand, the amount of traverse provided 
being 20 in. 

Adjustable stops are provided to determine the 
length of traverse. The maximum thickness of 
material that can be cut is 3in. The saw is directly 
driven by a 2-h.p. motor, and its plane, when vertical, 
is in line with the centre of the post. It is 14 in, in 
diameter, and runs at a speed of 2,800 r.p.m, The 
table is normally of oak, and has a surface of 36 in. by 
18 in. It can be moved forward and two adjustable 
cast-iron fences are provided, 

Both the bandsaw and the circular saw are con- 
structed so as to give a very precise degree of cutting 
accuracy, and the frames are designed to be rigid. 
All the parts subjected to heavy stress are hardened 
and ground, and ball bearings are fitted wherever 
practicable. The distribution of the machines in 
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southern England and for the whole of the export trade 
is in the hands of Messrs. Morrison, Marshall and Hill, 
Coventry House, South-place, London, E.C.2. 





THE EFFECT OF COPPER ON 
SOME ALLOY STEELS.* 


By R. Harrrson, B.Sc. 





Correr is now commonly added to structural steels 
in small amounts, 0-2 per cent. to 0-5 per cent., to 
increase their resistance to atmospheric corrosion, but 
in spite of the existence of a comprehensive survey by 
Gregg and Daniloff,t little information is available on 
the effects of larger amounts of copper on the mechanical 
properties. The present investigation was undertaken 
for the Metallurgy Board of the Department of Scientific 
and Industrial Research, to whom the author is indebted 
for permission to publish this paper. 1t was intended 
to form a preliminary survey of the possibility of 
utilising the temper-hardening effect of copper, in 
steels containing other alloy elements, to develop a 
structural steel of high yield strength. It was found, 
however, that copper might prove to be a useful element 
in steels used in the oil-quenched and tempered condi- 
tion, and the mechanical properties after these treat- 
ments were also examined. The compositions of the 
steels used are given in Table I and details of manu- 
facture and forging in Table II. The sulphur and 
phosphorus contents were both low, the former ranging 
from leas than 0-005 per cent. to 0-039 per cent., and 





the tempering temperature between 450 deg. and 
550 deg., though the time of heating necessary to give 
the maximum hardness was shorter with the higher 
tempering temperature. An increase in the copper 
content from 1-6 per cent. to 4-0 per cent. made no 
difference to the extent of the temper-hardening as 
measured by the increase in hardness on tempering. No 
corresponding change in hardness occurred in a similar 
chromium steel free from copper. 

An increase in the ches temperature above 
800 deg. C. led to partial air-hardening of the chromium- 
copper steels containing over 3 per cent. of copper, 
but the effect was less pronounced than in the more 
strongly air-hardening nickel-chromium steels with 
1 per cent. to 2 per cent. of copper. As the normalising 
temperature was increased, the temper-hardening effect 


TaBie IL.—Sizes of Ingots and Forged Bars. 
ingot 
Steels rype of — 
Nos Furnace Forging 
Weight Section 
Lb 
11 | High-frequency 0 3 in. by 3 in. 12 in. by } in.* 
2, 13,) High-frequency 60 44 in. by 45 in.| 34 in. in diam. 
21 
14-20 High-frequency 12 2 in. by 2 in. 14 in. by 3} in. 
2-25 | High-frequency 40 34 In. by 34 in.) 1) in. by | in. 
26-34 Tropenas con- 100 44 in. by 44 in.) 34 in. in dia. 
verter 
* Rolled 


was gradually masked by the softening due to tempering 
which succeeded air-hardening. The air-hardening 
effect in the nickel-copper steels was somewhat similar 
to that in the chromium-copper steels, but the maxi- 
mum temper-hardening in the nickel-copper steels was 
considerably less than in the chromium-copper or 
nickel-chromium-copper steels. In these, as in other 
instances, the temper-hardening effect reached its 
maximum before the copper content exceeded 2 per 
cent. The steels thus fell into two groups, according 
to whether the effect of temper-hardening or of air- 
hardening predominated under the conditions of 
treatment, including the size of specimen treated. 
When pronounced air-hardening had occurred, however, 
as in the nickel-chromium copper steels, the fall of 
hardness on tempering was checked, and the hardness 
remained constant or rose slightly on continued 
tempering. 

The behaviour of low-carbon copper-chromium steels 
containing 1-6 per cent. of copper was similar after 
oil-hardening from 950 deg. C. to that after air-cooling 
from 950 deg. C. With 4 per cent. of copper, however, 
the steel was slightly harder after oil-quenching (280) 
than after air-cooling (260), and, moreover, hardened 
further to 320 after tempering, whereas the air-cooled 
specimen softened continuously. This greater tendency 
to temper-hardening after oil-quenching may possibly 
be due to the retention of rather more copper in solid 
solution when the cooling through the eutectoid trans- 
formation has been more rapid. 

Specimens of Larger Section.—It was clear that in 
the treatment of small pieces the temper-hardening 
effect was not likely to give as hard a product as one 
which had received the usual treatment of quenching 





Pasie l.—Chemical Analysis of Steels Used. 
Steel ( Si Mn Ni Cr Cu 
No Per cent.) Per cent. Per cent.) Per cent.) Per cent.) Per cent 

! 0-048 0-21 0-28 0-SO 1-62 
3 0-040 0-24 0-28 0-51 2-13 
i 0-054 0-24 0-39 0-52 3-14 
‘ 0-040 0-19 0-40 0-51 4-02 
) 0-040 0-15 0-28 0-49 5-20 
6 0-29 0-26 0-40 0-51 1-54 
7 0-28 0-35 0-47 0-48 2-06 
8 0-23 0-25 0-32 0-53 3-15 
9 0-20 0-19 0-43 | 0-49 4°15 
Ww 0-24 0-20 O-31 | 0:47 4-05 
| 0-24 0-19 0-36 0-88 4-00 
12 0-25 0-18 ow | 1-47 2-14 
13 | O-32 | O-18 | O-g3 | 1-42 2-12 
14 0-32 0-17 0-55 2-24 1-19 
15 0-35 0-17 0-46 2-17 2-10 
16 0-29 0-15 0-51 2°25 4°23 
17 0-30 0-18 | 0-55 2-05 0-63 1-19 
18 0-31 0-17 0-52 2-07 0-61 2-20 
19 0:33 0-16 | 0-62 2-08 1-15 1-18 
20 0-34 0-20 0-60 2-15 1-18 2-33 
21 0-28 0-13 0-18 2-15 1-41 1-98 
22 0:30 0-28 0-44 3-50 0-90 
23 0-27 0-21 0-38 2-55 O-s0 1-00 
24 0-26 0-25 0-44 1°55 O-RS 2-03 
25 0-27 0-26 0-43 0-85 3-40 
i) o-30 oO-24 0-45 
27 0-27 0-24 0-60 1-06 
2a 0-26 0-238 0-62 10 
29 0-26 0-22 0-72 1-49 1-00 
0 0-27 0-23 0-66 1-54 0-61 

$1 0-31 0-22 0-70 1-36 0-48 1-02 
tz 0-30 0-24 1-21 

$3 0-27 0-21 1-48 1-05 
M4 0-29 0-21 1m 1-00 
Ae 0-31 0-46 0-66 

BR 0-29 0-46 0-67 0-50 
ce 0-27 0-52 0-62 1-06 


* Journal of the lron and Steel Inatitute, 1930, No. 1, page 209 


the latter from 0-018 per cent. to 0-043 per cent. The 
maximum temperature of reheating for rolling or 
forging was limited to 1,050 deg. C. to avoid melting 
any metallic copper formed in the scale and the conse- 


and tempering. The behaviour of 3}-in. diameter 
specimens of selected steels was therefore investigated, 
the initial cooling being done on specimens 6 in. long, 
smaller pieces being cut from the mass for tempering. 
The steels used were Nos. 12, 13 and 21. The chromium- 
copper steels showed temper-hardening after air-cooling 
from 800 deg. C., but the effect was masked by some 
air-hardening when the normalising temperature was 
950 deg. C. In small sections the nickel-chromium- 
copper steel was sufficiently air-hardening to show a 





quent possibility of intererystalline penetration. No 
difficulty was experienced in working the steels listed 
in Table I, but an attempt to roll 0-5 per cent. chro- 
mium steels containing more than 5-0 per cent. of 
copper with low carbon or more than 4-0 per cent. of 
copper with medium carbon contents, resulted in the 
ingota bursting at the first pass. 

Temper-hardening Treatme:t of Small Pieces. 
The response of the steels to the temper-hardening 
treatment was followed by investigating the change of 
hardness undergone by specimens air-cooled from 
temperatures ranging from 700 deg. to 950 deg. C., 
and subsequently reheated at temperatures between 
400 deg. and 700 deg. C. for various times. Among 
the 0-5 per cent. chromium steels, after normalising 
from 800 deg. C., the maximum increase in hardness 
occurred in the low-carbon series, and the maximum 
hardness attained in any of the steels examined was 
not affected to an important extent by a variation in 

* Communication from the Research Department, 
Woolwich, presented at the annual meeting of the lron 
and Steel Institute, May 4-6, 1938. Abridged. 


| Alloys of Iron and Copper, Alloys of Lron Research, 
Monograph Series 


New York and London, 1934 





progressive softening after an initial air-cooling from 
800 deg. C., but in larger sections the temper-hardening 
| tendency showed itself in maintaining the hardness at 
| an almost constant value on tempering at 500 deg. C. 
| Mechanical Properties.—The tensile properties were 
| determined on test-pieces 0-357 in. in diameter with 
la parallel portion 2} in. long, except in the case of 
steels Nos. 12, 13 and 21 to 25, for which a test-piece 
0-564 in. in diameter, with a gauge length of 2 in., 
was used. Limits of proportionality and yield points 
were determined by means of a Ewing extensometer, 
the yield point being taken as the load giving a per- 
manent extension of 0-2 per cent. (0-004 in. on 2 in.). 
The elongation was measured on a gauge length of 
1-26 in. (L = 4)/a). The notched-bar impact tests 
were carried out in a 120 ft.-lb. Izod machine on three- 
notch test-pieces of the B.S.I. standard form (45 deg. 
V-notch with a root radius of 0-25 mm. and 2 mm. 
deep). All tests were taken in the longitudinal direction. 

Chromium-Copper Steels, Nos. 1 to 11.—In the low- 
carbon series, the properties in the as-rolled condition 
were remarkably good, a yield point of 32 tons per 
square inch, with an Izod impact figure of 95 ft.-lb. 
and good ductility, being obtained for the 1-5 per cent. 
copper steel. Increasing the copper content produced 
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a small and irregular increase in the maximum load. 
In the medium-carbon series there was a marked 
increase in the tensile strength with increasing copper 
content, but the Izod figure fell from a maximum 
value of 29 ft.-lb. to 3 ft.-lb. at 4 per cent. of copper. 
The occurrence of air-hardening was shown in the 
results of tensile tests made on specimens which had 
been normalised by heating for $ hr. at 950 deg. C., 
followed by cooling in air. In both the low- and the 
medium-carbon series the interval between the limit 
of proportionality and the yield point increased pro- 
gressively with an increase in copper content above 
2 per cent. Very good Izod impact figures were 
obtained in the low-carbon steels containing up to 
3 per cent. of copper, but with higher copper contents 
considerable scatter appeared. In the medium-carbon 
series the impact figure fell progressively from 35 ft.-lb. 
to 5 ft.-lb. at 4 per cent. of copper. 

When normalised at 950 deg. C. and reheated for 
2 hr. at 500 deg. C., the low-copper steels, in which 
little or no air-hardening had occurred, were temper- 
hardened, an increase in the limit of proportionality, 
yield point and maximum load being accompanied by 
a fall in the elongation. Those steels which had been 
air-hardened by the normalising treatment softened 
on reheating, but the tempering effect did not appear 
to be complete in the medium-carbon series. The Izod 
impact figure was adversely affected by the reheating 
treatment; erratic results were obtained in the low- 
carbon series and the maximum value in the medium- 
carbon series was only 17 ft.-lb. The influence of 
copper on the mechanical properties of the medium- 
carbon series, after normalising at 800 deg. C., was 
masked by the considerable range in the carbon 
content, which varied from 0-20 per cent. to 0-29 per 
cent. The effect of the carbon content, up to 0-24 per 
cent., on the properties of a steel containing 0 -5 per cent. 
of chromium and 4 per cent. of copper, is shown in 
Fig. 11, on page 693.. The maximum load, yield point, 
and limit of proportionality were each increased by 
approximately 18 tons per square inch by an increase 
in the carbon content from 0-04 per cent. to 0-24 per 
cent. In Fig. 12, therefore, the curves showing the 
effect of copper on steels normalised at 800 deg. C., 
have been interrupted between 2 per cent. and 3 per 
cent. of copper to separate the steels containing 
0-27 per cent. to 0-31 per cent. of carbon from those 
containing 0-23 per cent. to 0-24 per cent. When 
the necessary adjustment has been made for the 
change in carbon content, it is seen that the maximum 
load, yield point, and limit of proportionality increase 
progressively with increasing copper content up to 
the maximum of 4 per cent. It was not possible to 
make the same allowance for the effect of carbon 
content on the Izod impact figure, which fell from 
67 ft.-lb. to 45 ft.-Ib. at 2 per cent. of copper in the 
higher-carbon group. There was no indication of any 
tendency towards air-hardening. In steels containing 
0-05 per cent. of carbon, increasing the copper content 
raised the yield point and limit of proportionality, and, 
to a lesser extent, the maximum load, but the effect of 
a variation in copper content was much smaller than 
in the medium-carbon steels. The resistance to notched- 
bar impact was high—over 99 ft.-lb.—in all the low- 
carbon steels. 

In steels normalised at 800 deg. C. and reheated at 
500 deg. to 600 deg. C., the maximum increase in 
tensile properties was obtained by tempering for 2 hr. 
at 500 deg. C. in both the low- and the medium-carbon 
series; in the 1-5 per cent. copper steels, the limits 
of proportionality were increased by 18-0 tons and 
13-0 tons per square inch, the yield points by 14-5 tons 
and 11-5 tons per square inch, and the maximum loads 
by 13-2 tons and 10-2 tons per square inch, respec- 
tively. The notched-bar impact values, however, were 
poor; considerable scatter occurred in the low-carbon 
series, and the maximum value in the medium-carbon 
series was only 22 ft.-lb. Increasing the tempering 
temperature to 550 deg. C., or the time of tempering 
at 500 deg. C. to 15 hr., produced a marked improve- 
ment in the Izod impact values of the low-carbon 
series without materially affecting the tensile properties. 
In the medium-carbon series, however, high impact 
values were not obtained until the tempering tempera- 
ture was raised to 600 deg. C., when the tensile proper- 
ties were not appreciably different from those obtained 
by normalising alone. 

The best combination of properties was obtained in 
steel No. 7, containing 2 per cent. of copper, after 
normalising at 800 deg. C. and tempering for 2 hr. at 
550 deg. C., viz., maximum load of 51-6 tons per 
square inch, yield point of 42-0 tons per square inch, 
limit of proportionality of 39-0 tons per square inch, 
elongation of 27 per cent. and Izod impact figure of 
27 ft.-lb. In the low-carbon series, the 2 per cent. 
copper steel gave a maximum load of 41-1 tons per 
square inch, a yield point of 36 tons per square inch, 
and an impact value of 91 ft.-lb. A steel containing 
0-88 per cent. of chromium and 4 per cent. of copper 
gave considerably better Izod impact values in the 
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temper-hardened condition than a steel of similar 
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composition but containing 0-47 per cent. of chromium. 
The Izod values of these two steels after normalising 
at 800 deg. C. and reheating at 500 deg. to 600 deg. C. 
are given in Table VIII. With the higher-chromium 
steel, an impact figure of 43 ft.-lb. was obtained in the 
fully temper-hardened conditions, as compared with 
only 18 ft.-lb. for the steel containing 0-5 per cent. of 
chromium. 

The tensile properties of steel No. 11 after normalising 
at 800 deg. C. and reheating for 2 hr. at 500 deg. C., 





per cent.) no further improvement was obtained by 
the addition of 2 cent. of nickel. 

Nickel-Copper Steels, Nos. 14 to 16.—After an initial 
normalising treatment at 750 deg. C., followed by 
reheating at 500 deg. C., a variation in the copper 
content between 1 per cent. and 4 per cent. no 
effect on the mechanical properties of these steels, 
but after normalising at higher temperatures (850 deg. 
and 950 deg. C.), air-hardening occurred and the tensile 
properties increased with an increase in the copper 
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were only slightly better than those obtained with 
steel No. 10. 

In both series of steels Nos. 1 to 10, when oil- 
hardened from 950 deg. C. and tempered at 500 deg. C. 
for 3 hr., the maximum loads and yield points increased 
progressively with an increase in copper content, as 


Taste VIII.—E£ffect of Chromium Content on the Izod 
Impact Figure of Tempered-Hardened Steel. 








| Izod Impact Valve. Ft.-Ib. 











Air-Cooled from 800 deg. C. and 
Steel Air- Tempered for— 
No Cooled pores a oe 
from 
| 300 2 Hr. at | 15 Hr. at! 2 Hr. at | 2 Hr. at 
| deg. C. 500 500 | 550 | 600 
| deg. C. deg. C. | deg. C. deg. C. 
| | ! 
| | 
10 a is | 31 | 23 | 63 
11 64 43 48 56 CS 61 


shown in Fig. 14, annexed. The Izod impact 
values tended to fall with an increase in the copper 
content, but there was no indication of scatter in the 
low-carbon series, and in the medium-carbon series 
the values were higher than those obtained after an 
initial cooling in air from 950 deg. C. The mechanical 
properties of steels Nos. 12 and 13, in the oil-hardened 
and tempered condition, were good and compared 
favourably with those obtainable in nickel-chromium 
steels. A comparison of their properties with those of 
the corresponding nickel-chromium-copper steel No. 21, 
shows that when allowance has been made for the 


variations in carbon content (0-25 per cent. to 0-32 





fall when the copper was increased from 1 per cent. to 
2 per cent., and then remained approximately constant. 
In the oil-hardened from 850 deg. C. and tempered at 
500 deg. to 600 deg. C. condition, the maximum load, 
yield point and limit of proportionality increased with 
an increase in copper content, but the actual values 
obtained were again affected, as in the chromium steels, 
by variations in the carbon content. In the 4 per 
cent. copper steel the carbon was only 0-29 per cent., 
as compared with 0-35 per cent. in the 2 per cent. 
copper steel. The Izod impact figure again showed a 
steep fall between 1 per cent. and 2 per cent. of copper, 
after which a further increase in copper had only a 
small effect. A maximum load of 63-3 tons per square 
inch, together with a yield point of 58-0 tons per 
square inch and an Izod value of 37 ft.-Ib., was obtained 
in the 2 per cent. copper steel No. 15 after tempering 
at 550 deg. C. 

Nickel-Chromium-Copper Steels, Nos. 17 to 21.—The 
steels containing 1 per cent. to 2 per cent. of copper, 
2 per cent. of nickel, and 0-6 per cent. to 1-4 per cent. 
of chromium are, with the exception of the 1 per cent. 
copper, 2 per cent. nickel, 0-6 per cent. chromium 
steel No. 17, of the air-hardening type, and reheating 
at 500 deg. C. after an initial normalising treatment 
produces a combined softening and temper-hardening 
effect. The mechanical properties were determined 
after cooling in air from temperatures between 750 deg. 
and 950 deg. C., followed by reheating for 3 hr. at 
500 deg. C. Maximum loads of 55 tons to 85 tons per 
square inch, according to the alloy content and treat- 
ment, were obtained, but, with the exception of steels 
Nos. 17 and 18 initially air-cooled from 750 deg. C., 
the Izod impact figures were below 20 ft.-lb. The 
properties obtained after oil-hardening from 850 deg. C. 
and tempering at 500 deg. to 600 deg. C. were deter- 
mined. The results show that a greater improvement 
was obtained by increasing the copper content than 
by increasing the chromium content in a 2 per cent. 
nickel, 0-6 per cent. chromium, 1-2 per cent. copper 
steel. High Izod values were obtained in steel No. 21, 
which had similar nickel, chromium and copper contents 
to steel No. 20, but had a very low manganese (0-18 
per cent.) and a lower carbon content (0-28 per cent.) ; 
its properties did not, however, show any improvement 
over those of steel No. 17. 

In the case of steels Nos. 22 to 25, oil-hardened from 
850 deg. C. and tempered at 500 deg. to 650 deg. C., 
the steels containing copper appeared to temper at a 
slower rate than the nickel steel, possibly owing to a 
temper-hardening effect, and after tempering at the 
lower temperatures (500 deg. to 550 deg. C.) increasing 
tensile properties were obtained with an increase in 
the copper content. At the higher tempering tempera- 
tures an increase in the limit of proportionality and 
yield point with an increase in the copper content was 





still obtained, but the maximum loads were the same 
for each steel. In all conditions the nickel-chromium 





steel without copper had the test ductility as 
measured by the elongation and reduction of area. 
The microstructures were a normal sorbitic martensite 
with some ferrite, but the grain size in the copper- 
chromium steel No. 25 was much smaller than that 
in the three steels containing nickel. This effect of 
copper in producing a fine grain size was noted in all 
the microstructures examined. 

Mechanical Properties of Forgings 3} in. in Diameter. 
—Steels Nés. 12, 13 and 21 were intended for an 
examination of the effect of the size of section on the 
susceptibility to temper-hardening. Their alloy content 
was, however, sufficiently high to make them of the 
air-hardening type, and it was possible to ensure 
simple temper-hardening only in the larger sections of 
steels Nos. 12 and 13. The mechanical properties 
obtained after normalising at 800 deg. C. and after 
normalising and reheating for 2 hr. at 500 deg. C. 
were examined. Six-inch lengths, cut from the 3}-in. 
diameter forgings, were annealed at 950 deg. C., 
reheated at 800 deg. C., and allowed to cool in still 
air. The reheating treatment at 500 deg. C. was 
carried out on duplicate specimens after sectioning the 
normalised billets. Test-pieces were cut from the 
centre of the billets. Temper-hardening was obtained 
in steels Nos. 12 and 13 in both the sizes examined, 
but the increase in hardness was appreciably greater 
in the smaller sections. The degree of air-hardening 
which occurred in the smaller sections of steels Nos. 12 
and 13 after normalising at 800 deg. C. was irregular 
and apparently dependent on small variations in the 
conditions. Air-hardening occurred in both sizes in 
steel No, 21, and reheating at 500 deg. C. had a normal 
tempering effect. A marked improvement in the 
tensile properties was obtained in all the steels as a 
result of the reheating treatment at 500 deg. C., but 
the accompanying Izod impact values were low. 

The carbon, nickel, nickel-chromium and manganese 
steels Nos. 26 to 34 were forged to billets, 3} in. in 
diameter, from ingots 44 in. square. Three 6-in. 
lengths were cut from each forging for heat treatment, 
and tensile and Izod impact test-pieces were cut from 
the centre and outside of each length. The steels were 
tested in the following three conditions: As-forged 
and heated for 2 hr. at 500 deg. C. and cooled in air ; 
normalised at 850 deg. C. and reheated for 2 hr. at 
500 deg. C. and cooled in air; and oil-hardened from 
850 deg. C. and tempered for 2 hr. at 600 deg. C. and 
cooled in air. The results show that the addition of 
1 per cent. of copper had a very marked effect on the 
properties of all the steels. It was greatest in the 
carbon steel in the normalised and reheated condition, 
where it produced an increase of 19 tons per square 
inch in the limit of proportionality, 16 tons per square 
inch in the yield point, and 12 tons per square inch 
in the maximum load; it was least in the nickel- 
chromium steel, oil-hardened and tempered, where an 
increase of 7-5 tons per square inch in the limit of 
proportionality, 8-5 tons per square inch in the yield 
— and 7-0 tons per square inch in the maximum 
oad was obtained. 

Although the tensile properties of the 1 per cent. 
copper steel at the centre of the forging were appre- 
ciably better than those of the 1-5 per cent. nickel steel 
and approximated to those of the 1-5 per cent. nickel, 
0-6 per cent. chromium steel, the Izod impact value 
of the copper steel was low in comparison. It is 
possible, however, that this could be improved by an 
increase in the copper content in conjunction with a 
higher tempering temperature or by the addition of a 
small amount of chromium. The values obtained for 
the limit of proportionality, yield point, elongation, 
and, particularly, the resistance to notched-bar impact 
were appreciably lower in the condition as-forged and 
reheated at 500 deg. C. than in the normalised and 
reheated condition. In the steels containing copper 
the average Izod value, when the normalising treat- 
ment was omitted, was only 10 ft.-lb., a minimum 
value of 3 ft.-lb. being obtained in the high-manganese 
steel No. 30. The tensile properties obtained on small 
sections, }# in. square, oil-hardened from 850 deg. C. 
and tempered for 2 hr. at 600 deg. C., were, in all the 
steels, practically the same as those obtained at the 
outside of the 3}-in. diameter forgings after the same 
heat treatment. 

Temper-Brittleness.—The susceptibility to temper- 
brittleness of the nickel-copper and nickel-chromium- 
copper steels Nos. 14 to 25 was measured in the usual 
way. Two test-pieces from each steel were oil-hardened 
from 850 deg. C. and tempered from 2 hr. at 620 deg. C. 
(650 deg. C. for steels 22 to 25), one test-piece being 
cooled in water after tempering, and the other slowly, 
in the furnace, at 0-3 deg. C per minute. The ratio 
of the impact figure of the material quickly cooled 
after tempering to that of the material cooled slowly 
was taken as a measure of the susceptibility to temper- 
brittleness. The results obtained, which are given 
in Table XX, showed that the addition of up to 4 per 
cent. of copper did not induce temper-brittleness in a 
2 per cent. nickel steel, and that the addition of up to 
2 per cent. of copper to nickel-chromium steels, or the 
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substitution of copper for nickel in nickel-chromium | inch is not easy to get. For moderate tensile strength |THE DESIGN AND OPERATION OF 


steels, appeared to have no effect on the susceptibility | the two treatments may be adjusted to give the same 


ratio. The true susceptibility ratio was not determined | hardness and maximum load. 
per cent. copper/equal hardness the tensile properties, including the 


9 


for the 1-4 per cent. chromium, 


In these conditions of 


steels (Nos. 12 and 13), but the ratio of the impact | elongation and reduction of area, are similar, but the 
values of specimens cooled in air after tempering to | notched-bar impact figure is invariably considerably 
those obtained after slow cooling, which are included | jower in the temper-hardened steel. 


in Table XX, showed that the susceptibility of these | 
steels is of the same order as that of a chromium steel | 
of similar composition but not containing copper. 

Behaviour at High Temperatures.—Short-time tensile | 
tests were carried out at 450 deg. C. on the 0-5 per | 
cent. chromium, 1-5 to 5 per cent. copper steels Nos. 
1 to 11, after normalising at 800 deg. and tempering 
at 500 deg. C. 


steels and a |-in. chromium-copper steel plate ; 
were tested in the as-rolled condition. 


containing chromium and copper were greatly superior metal and wood surfaces 


| Me 
The properties obtained are given in| has recently been introduced. ] i 
Table X XI, together with some results from two carbon | grinder intended for a wide field of applications. — The | crease escaped freely. 
these | accompanying illustration shows the tool fitted with a : 
The steels | 9-in. diameter sanding disc for cleaning and polishing 








PNEUMATIC SANDER AND 
GRINDER. 
A New addition to the range of pneumatic tools by 
Limited, of High Wycombe, 
This is a sander and 


srs. Broom and Wade, 


can also be used with 


It 


in tensile strength to the carbon steels, but a variation | a felt pad to polish lacquered surfaces to a high degree 


Tante XX Effect of ¢ opper on the Susceptibility to 
Temper-Brittleness of Nickel and Nickel-Chromium 
Steels. 

Impact Value Ft.-Ib 
O.H., 850 deg. ¢ Suscepti 
Steel T., 620 deg. bility 
No and Cooled Ratio 
’ At 0-3 deg, ( 
in Water per minute 
14 “oe ‘ 1-1 
15 > ”) 1-1 
16 ot) 47 1-2 
17 ” 21 2-8 
18 of 17 2 
19 mw 7 71 
vat) 1 ) oO 
22 oe Is 3 
23 a4 oy .-e 
24 wv 16 is 
25 76 Pe 24 
O.H., 900 deg, ¢ 
T., 600 deg. C 
and Cooled 
I Al | At 0-3 deg, ¢ 
- . per minute | 
IZ 65 24 2.7 
is Mw) 20 2:5 
21 57 22 2-6 


in the copper content between 1-5 per cent. and 5 per 
cent. did not appreciably affect the maximum load. 
Scaling tests were made on ground and polished discs, | 
0-48 in. in diameter and 0-25 in. thick, in moist air 
at temperatures from 800 deg. to 1,000 deg. C. The 
steels containing chromium and copper scaled to a less | 


of finish, or with a cup abrasive wheel for either light 
or heavy grinding, or as a cleaner when a wire brush is 
fitted on to its driving spindle. With the aid of a few 
additional parts. such as a clamping plate, wheel 




















arbor, and grinding-wheel guard, it can be readily 
converted into a surface grinder and used with a 5-in. 
diameter grinding wheel for grinding off the excess 


| metal from welds, and smoothing brickwork, limestone, 


extent than plain carbon steels, but no difference in | 


behaviour was noted with a variation in the copper 

content between 1-5 per cent. and 5 per cent. 
Conclusions.—The properties of some nickel, chro- 

mium and nickel-chromium steels containing | per cent. 


to 5 per cent. of copper have been examined with 
special reference to their susceptibility to temper- 
hardening. The maximum increase in hardness on 
tempering was usually obtained by reheating at 
Taste XXI.—Short-Time Tensile Tests at 450 deg. C. 
Composition, Per cent Max Elonga- Reduc- 
Load tion on tion of 
| } Tons per) 1-26 in Area 
‘ cr | Cu sq. in Per cent Per cent 
i 
0-12 17-1 56 82 
0-05 0-5 1-6-5-2 |28-6-29-1 2-28 36-49 
0-24 22-8 44 65 
0-28 1-1 0-3 34-8 25 53 
0:20-0:29 0-5 1-5-4-1 |35-4-37-0 28-33 59-62 
0-24 0-88 4-0 6-9 30 63 


temperatures between 450 deg. and 550 deg. C., after 
air-cooling from 800 deg. C., the time necessary to 
reach the maximum hardness being longer the lower 
the temperature. The chief advantage of temper- 
hardening is the simplicity of the treatment, which, 
however, can only be secured at the sacrifice of some 
of the properties attainable. The results recorded in 
this paper afford a comparison of the properties of 
copper-bearing steels obtainable by utilising ordinary | 
quenching and tempering or by employing the temper- | 
hardening process, and show that in sections up to 
3} in. in diameter the advantage lies with the ordinary 
method of hardening and tempering. This treatment 
is essential for obtaining high tensile strength. 








lone being used for a twist-grip throttle control. 


concrete and other materials. With the tool arranged 
for surface grinding in this way, the wheel guard is 


| adjustable and allows the wheel to be used right up. 


A tool is equipped with a high-torque rotary air 
motor fitted with four non-metallic blades. The motor 
runs at 3,600 r.p.m. and is amply powerful for use of 
the tool even on tough work without stalling. It 
consumes only 35 cub. ft. of free air per minute, at a 
pressure of 80 lb. per square inch. A centrifugal 
governor prevents over-speeding and saves air when 
the tool is running on light load. The spindle 
is carried in stainless-steel ball bearings, and is equipped 
with an effective gland packing, to keep out grit, &c., 
from the bearings and motor. The tool has a well- 
balanced body, made of aluminium alloy, and is pro- 
vided with two handles set at an angle of 120 degrees, 
It 
weighs only 16 lb. with complete equipment for sanding, 
and measures only 10} in. in height, facilitating con- 
veninent handling in most positions. 








Exrorts oF CoAL FROM GERMANY.—Exports of coal 
from Germany during February, namely, 2,622,592 
metric tons, showed a decline of 5 per cent. as compared 
with the previous month and of 13 per cent. as compared 
with February, 1937. 


Pustic Works in Kasumir.—A report on public- 
utility work has recently been issued in Kashmir, India, 
the Government of which has spent upwards of 3,000,000I. 
on public works of various kinds during the last ten 
years. A considerable proportion of this has been spent 
on expanding and maintaining communications, a work 
of considerable difficulty in a mountainous country which 
is almost as large as Great Britain. At present there is 
only one railway in the State, outlying districts being 
connected by regular motor services. A sum of 60,0001. has 
recently been expended on the construction of two 
important bridges, the one at Jammu and the other at 
Akhnur, the latter of which, it is claimed, has the largest 
unsupported span in India. During the last few years, 


An | flying has been added to the means of communication, 


argument for the temper-hardening treatment is that | and an aerodrome has been constructed at Srinagar, the 


it should minimise the mass effect, but this advantage | capital, while another is being laid out at Jammu. 


does not apply in sections of moderate size, since | 
copper itself has a beneficial effect in increasing the 
depth of quench-hardening. By temper-hardening 
alone, without the aid of some air-hardening in nor- | 
malising, a tensile strength of over 50 tons per square 


A 
regular service with Delhi and Lahore is contemplated 
for the near future. As in other parts of India, irrigation 
is a question of great importance Seven canals, irrigat- 
ing 120,000 acres, are maintained by the State, of which 
the largest was completed in 1933, at a cost of 75,0001. 


| It is 45 miles in length and irrigates 9,200 acres. 


A MODERN BLOOMING MILL.* 


By W. F. Cartwrienar. 


Tue mill was originally fitted with brass bearings. 
with grease-pump lubrication, fitting in cast steel 
chocks, the carriers being lined with white metal. 
These bearings were not really satisfactory ; the use of 
brass and white metal simultaneously did not give good 
results. The necks soon became fire-cracked and wore 
the white-metal carriers. The grease hole did not go 
far enough in towards the roll collar, and was also 
too near the bottom edge of the bearing, so that 
In addition, the white metal 
= spread and close up the grease holes. The 
| 


| 
| (Concluded from page 637.) 





chocks were accordingly altered, the carriers being 
replaced with bronze blocks, and the main bearings 
made entirely of brass. The grease holes were bored 
farther in, to grease the collars, and farther up from 
the bottom edge, so that the grease did not escape. 
This proved much more economical in grease, but the 
| wear was still heavy and the rolls necks still cracked. 
|even after experimenting with several greases. The 
| total life of a brass varied from 100,000 tons to 130,000 
tons, according to its position. 

In view of the successful results with fabric bearings 
in the light-bar mill, where they had been fitted from 
the commencement, it was decided to change to fabric 
bearings in the blooming mill. They were fitted into 
the existing chocks after making a few slight altera- 
tions (Fig. 20). Scale guards were fitted to the bottom 
| roll, filters were installed close to the mill, and large 
pipes connected to the ordinary mill water supply, as 
shown in Fig. 21. This gave about 18 lb. per square 
inch pressure on the mill side of the filter when every- 
thing was working. The fabric bearings give a saving 
of about 13 per cent. in power consumption. The 
power consumption for typical sections is as follows :— 





| Section, Power, 
| in. Electrical Units 

per ton. 

12 x 2] 19-68 

7x7 15-26 

| 6x6 16-56 

| 5 5 : ode we 18-08 
At first the bearings seemed completely satisfactory, 


the power consumption decreased and the wear seemed 
negligible. But after a few weeks several bearings 
failed. No spares were at hand, so brass was tem- 
porarily resorted to again while several improvements 
were made. Two recording gauges were put in the 
control cabin showing the water pressure just before 
the nozzles on either side of the mill. By improving 
the connections, a pressure of 30 lb. per square inch 
was obtained on the mill side of the filter. A routine 
examination is made at the end of each shift to see 
that all nozzles are clean, and to measure the wear 
of the bearings. None of the replacement bearings 
has shown any sign of excessive wear. In one case 
the early failure was definitely due to the neck having 
been spoilt by the failure of a previous bearing. The 
other failures may have been due to low water pressure. 
or to the water not having been turned on properly. 
It would appear that bearings on the pinion side 
should last for about 500,000 tons, and those on the 
outside for about 1,000,000 tons. It is probable that 
it would be still better to have the necks ground, and 
perhaps to use even higher water pressure. 

There are four main scale hoppers, one under the 
roller gear where the chariot tips, one under the roller 
gear directly in front of the mill, one under the rolls, 
and one under the rollers just at the back of the mill. 
These hoppers discharge into four tubs, each on its 
own separate track and with a separate shaft, up which 
it is hoisted by the crane and tipped into the scale 
wagon. Scale from under the roller gear running to 
the shears is collected at week-ends in barrows and 
wheeled to a central point, where it is filled into 
specially-designed buckets. These are withdrawn by 
the crane through the roller table, a plate being removed 
for the purpose. 

The roller gear throughout the mill is driven by 
twin motors to avoid the possibility of stoppage due 
to the failure of the motor. The rollers run in oil- 
lubricated phosphor-bronze bearings. The drives are by 
means of direct-current mill-type motors, reduction 
gears, lineshafts, and bevel gearing. ‘The lineshaft 
bearings of the working rollers are lubricated by means 
of wipers which remove oil from an oil ring and run it 
back into the bearing. The continuation roller line- 
shafts wipe the oil off the back of the bevel gears. 
The rollers themselves have an oil ring forged solid 
with the shaft on the driving side, which also takes 
the thrust of the bevel gearing. On the other side 
the ring is loose. It is located laterally by the two 
brasses which form the bearing, and is prevented 





* Paper read before The Institution of Mechanical 
Engineers at Cardiff, on Tuesday, May 31, 1938. Abridged. 
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from rotating relative to the shaft. Some trouble has however, been instructed to lower as gently as possible. 
occurred with the two rollers under the ingot when the | In spite of such small troubles, the mill has never yet 
chariot tilts it down. The roller gear is under the | lost any time due to mechanical trouble with the roller 
control of the screwer, who cannot see the chariot. | gear. 


Fig. 20. ARRANGEMENT OF CHOCKS WITH FABRIC BEARINGS 
ATT —_t—_ . 
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Fic. 21. Water Connections To Fasric BEARINGS. 


If the roller gear is rotating fast and the chariot driver; A paper could be written on the design of the bloom 
puts the ingot down with a thump, the momentary | shears which will shear any bloom or slab up to 12 in. 
stress on the bevel gears is very high, resulting in| by 12 in. in size without any adjustment. The elec- 
broken teeth. No satisfactory method of overcoming | tric drive consists of a 350-h.p. direct-current motor, 
this has yet been devised. The chariot driver has, | with a peak of 650 h.p., running at 300 r.p.m. to 
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900 r.p.m. On receiving the signal from the shear man, 
the operator pushes over the control handle, and 
thereafter the action becomes entirely automatic. 
When the bloom is sheared, a cam on the end of the 
camshaft operates contactor gear, increasing the cur- 
rent in the motor field circuit, and causing regenera- 
tive braking. At the end of two seconds a time relay 
comes into operation, breaking the main circuit and 
short-circuiting the motor, causing dynamic braking. 
Finally, the last step on the cam breaks the motor 
circuit and applies the magnetic brake. In the event 
of a number of very short blooms being required, the 
| operator closes a switch which allows the shears to 
| operate continuously. 

| The mechanical operation of the shears is as follows : 
On the arrival of the bloom it rests on the roller gear. 
The operator starts the motor. At rest the cam- 
shaft is a little off dead centre, and for the first few 
| degrees of revolution the connecting rod moves away 
from it slightly ; during that period a cam on the end 
of the main camshaft depresses the shock absorber 
shown in Fig. 25, page 696. In this position the shock 
absorber is solid, and therefore raises the bottom blade 
holder by approximately | in. This allows the clamp to 
grip the bloom between the bottom blade and itself with- 
out any pressure coming on the roller gear, and at the 
same time ensures a space between the top blade 
and the roller gear, so that immediately the cut is 
completed the sheared bloom can proceed. The 
further rotation of the camshaft now pulls the con- 
necting rod towards it. The triangular toggle plate 
rotates about the pin in the bottom blade holder. The 
pin in the top blade holder comes down the same 
distance as the connecting rod moves. The link 
connecting the toggle plate to the clamping plunger 
moves only half this distance, and hence, the lever 
proportions being 2 to 1, the clamp itself moves the 
same distance as the top blade holder. 

This movement continues until the clamp reaches 
the bloom. In the top of the clamping plunger is a 
spring shock absorber, which when compressed 
vertically, some of the force applied is used to over 
come the friction of the constituent rings on one 
another and the remainder in expanding the outer 
rings and contracting the inner ones. The down- 
ward movement of the clamp continues until the 
compression between the clamp and the bottom blade 
holder equals a force sufficient to raise the bottom 
blade holder off the baseplate and arrest the top 
blade holder. This force is transmitted to the spring 
in the top of the clamp plunger. The position of the 
clamp relative to the bottom blade is now fixed. The 
toggle plate therefore ceases to rotate about the pin 
in the bottom blade holder, and starts to rotate about 
the pin in the top blade holder. The top blade holder 
remains stationary, and the bottom blade holder and 
the clamp will ascend at the same speed. At this 
point all moving parts are suspended from the shaft 
driving the clamp situated at the top of the shears. 
Were the shears to be arrested in the middle of a 
cut, the stress in the spring on the clamp lunger would 
be equal to the weight of the moving parts. The 
stress produced when shearing the bloom comes on the 
top and bottom blade holder and the toggle plate. 
The connecting rod exerts a stress equal to the shearing 
force. When the cut is completed the process is 
exactly reversed. The shock of the arrival of the 
bottom blade holder on the baseplate is taken by the 
oil-filled spring shock absorber shown. 

The gearing is lubricated by filtered pressure oil. 
The remainder of the shears has pump-fed grease 
lubrication. The stopper gear, Fig. 29, page 696, is 
electrically driven by a screw and nut. The stopper 
head is lifted by the upward movement of the bottom 
blade, and it was intended that the sheared bloom 
should clear the stopper head before it started to come 
down, though as the roller gear is not quite fast enough, 
the electric lifting gear has to be used as well, other- 
wise the head comes down on the bloom before it has 
got away. The crops, when sheared, fall through an 
opening in the roller run made by two hinged rollers, 
and down a chute into one of three cast-steel buckets 
fitted with yokes so as to be automatic in tipping. 
The yoke pivot is below the centre of gravity when the 
bucket is full and above it when empty. The table 
on which the bucket stands can be rotated so that an 
empty bucket goes under the chute and a full one can 
be hoisted up the shaft. The hot bloom-ends are then 
tipped into open-work wagons made of rails bent into 
“U” form. 

An ingot destined for the continuous mill only has a 
crop taken from the front and back, and then goes in 
one long length to the mill. The ingots for the section 
mill are cut into sixteen 8-ft. lengths and are then 
pushed off the roller gear by an electric pusher on to 
the oscillating transfer bed. The pusher is driven by 
cranks. During the forward stroke the crankpins are 
above the centre line of the crankshaft. A shaft 
between the connecting rods has two rollers running on 
cams, the contour of which keeps the pusher head, 
which is on the end of the connecting rods, just level 
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with the transfer bed. On the return stroke the crank- 
pins are below the centre line of the crankshaft, and 
thus raise the pusher head in the air over the next 
bloom on the roller run. The oscillating transfer is 
very soundly constructed to allow for expansion. No 


Fig.25, ARRANGEMENT OF 
SHEARS 
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thereon is accounted for, and the make and yield for 
each shift is gradually compiled. At the soaking pits 
the chief heater is instructed by the plan clerk which 
ingots he is to charge. After that he is responsible for 
their correct heating. He has the various settings to 
work to, but hitherto no pyrometric control has been 
used, nor has any system been installed to ensure that 
a reducing atmosphere is maintained during the 
soaking period. Generally speaking, hot ingots are 
in the pits for a time equal to the time since they were 
teemed, and cold ingots are brought up to temperature 
in six hours to eight hours. At times, transferring is 
resorted to. This pays chiefly because the mill works 
on two shifts. 
one pit is hot but empty ; 
another has 10 dull red 


Fig. 35. 
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levelling has been necessary since it was built, but at 
first, if there were about three blooms in front of each 
line of fingers, the motor was fully loaded and would | 
not push any blooms out on to the dead bank beyond. | 
This dead bank has now been replaced by a live one, | 
and the trouble no longer occurs. The fingers being | 
too close a fit, would work perfectly when cold, but 
when hot some fingers would stick down. The line of 
blooms would then be slewed round till they finally fell 
off the bed. As a temporary remedy, the back end of 
all the fingers has been weighted by welding on a small 
piece of billet. 

The system in use in this mill for following the steel | 
through the mill in ingot form to the finished billet 
involves the use of runner boys for transporting the 
“ flimsies.””. Every cast when stripped is passed over | 
a weighbridge and the weight of steel and number of 
ingots recorded. This is reported to the mill office 
and the plan clerk on Form A. The steel is then 
pushed into the soaking-pit building where the plan 
clerk becomes responsible for charging it into the 
soaking pits, and if into stock, for the necessary marking 
and stocking ground. A rolling programme is issued 
every week from the general office, a copy of which is 
received by the plan clerk as Form This pro- 
gramme gives detailed instructions as to the product, 
tonnage required, and distinguishing marks. In con- 
junction with the heater, the plan clerk arranges the 
order of charging the steel into the soaking pits, which, 
in due course, is sent down the mill. For every pit 
charged, a set of six * flimsies * and one card (Form C) 
is prepared for distribution to the key positions along 
the mill, As the first ingot is drawn from a soaker a 
runner boy is employed to deliver the “ flimsies ” to 
the respective employees, preceding the ingot, by a 
margin of time, to allow for any adjustment which may 
be necessary. 

The card is received by the recorder boy who notes 
on the reverse side the number of billets recovered 
from each ingot. Every billet is stamped with the 
east number, the stampers working in co-operation 
with the recorder boy. The card is returned to the 
mill office immediately the number of ingots recorded 
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| manipulators with his right hand, and the left with his 











Fig. Ww. AUTOMATIC STOPPER GEAR 
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@eorn) | Stopper Lever Down aed 
from a pit, another is charged into the vacant space. 
In most English mills it is the practice to empty each 
pit completely before starting charging. Nevertheless, 
no ill effects have arisen from the practice at Cardiff. 

There are three men driving the mill. The leading | 
|}man drives the screw-down with the right hand, and | 
| the front and back working rollers with his left hand. | 
| The back working rollers are kept running in towards 
| the mill the whole time, except when a bar is finished. 
He also couples the extension front and back rollers 
with his feet. The second man drives the right-hand 








Towards the end of a shift, perhaps | 





left hand. With his left foot he works the turnover 
for large blooms and with his right foot the auxiliary 
device for small blooms. The third man drives the 
main motor with his right hand, and switches in the 
front or back breast rollers with his left hand. The 
motor driver sits above the other two and looks between 
them. The front of the control room was at first of 
ordinary glass, but armoured plate glass has now been 
fitted. 

The original design of rolls made it necessary to give 
all steels at least 21 passes to reduce the standard ingot 
to a 5-in. by 5-in. bloom. This was because the second 
hole was 14 in. in diameter, necessitating a 14-in. by 
8}-in. bloom going into the 9-in. hole. As this bloom 








ROLL PASS DESIGN, OLD AND NEW 
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had to go down to 9 in. by 6} in. to pass into the 7-in. 
hole, it had to have at least four passes in the 9-in. 
hole, as the reduction required was 7} in. Four passes 
were also required in the 7-in. hole, due to the 5-in. 
hole being square, thus preventing any heavy drafting 
if overfilling was to be avoided. The present design 
permits of the standard ingot being rolled into 5-in. by 
5-in. blooms in 17 passes when the type of steel permits. 
This has been achieved by reducing the 15-in. hole to 
12 in., by splaying out the sides of the 5-in. pass to 
54 in., and putting some camber in the bottom of the 
passes. Both the original and present designs of the 
rolls are illustrated in Fig. 35. The most remarkable 
feature of the design of the rolls is the complete 
absence of ragging. As far as is known, no other mill 
in this country to-day operates entirely without ragging. 








CATALOGUES. 


Worm Reduction Gears.—A leaflet published by Messrs. 
The Keighley Gear Company, Pr st Works, Lockwood. 
Huddersfield, describes their “ 2-Three ” worm reducing 
gears, designed for small powers up to about 2 h.p. 

Pneumatic Transmission of M -—The above is 
the title of an instructive brochure published by Messrs. 
Sturtevant Engineering Com , Limited, 147, Queen 
Victoria-street, London, .C.4. It describes their 
systems as applied to battleships, railway stations an«| 
marshalling yards, and airports. 


Pumps.—We have received from Messrs. Pump Unit, 
Limited, 25, Coptic-street, New Oxford-street, London, 
W.C.1, a pamphlet dealing with the compact hydraulic 
pumping unit, manufactured by them for use with 

ydraulic presses, and enabling differential pressures to 
be applied with great convenience and ease of control. 

Electrical Relays.—We have received from Messrs. 
W. T. Henley’s Telegraph Works Company, Limited. 
Holborn Viaduct, London, E.C.1, a copy of a new 
edition of their catalogue describing Henley Sharborn 
relays for remote and automatic control of low-tension 
alternating-current circyits. A feature of these is that 
the operating coils are dead at all times except during 
the actual moment of operation. 

Steel Castings.—Messrs. Kryn and Lahy (1928), 
Limited, Letchworth, Herts, have sent us a copy of their 
latest publication dealing with the manufacture of their 
KL “ Stronger Steel” castings now widely used where 
specially tough characteristics are required. A notable 
application of this steel was in the peony Ys ys of the 
Kincardine-on-Forth Bridge ; it has also been used for 
crushing machinery, davits and railway-wheel centres. 
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O-OAKLAND BAY 0 providing adequate longitudinal anchorage. 
—_ ohatenes-° "= |The main channel is close to Yerba Buena Island. 


| The pier-head line on the east shore is only 2,900 ft. 
(Concluded from page 643.) 


\from the island. The main 1,400-ft. span with a 
Immediately east of Yerba Buena Island, referred | vertical clearance of 185 ft. above mean high water, 
to at the close of the last article, is the so-called | and three additional spans of 500 ft. with a clearance 
East Bay Crossing, the chief feature of which is a|of 165 ft., were stipulations of the War Depart- 
1,400-ft. cantilever. This, if it stood by itself, | ment, whose permit is essential in such matters. 





Fie. 88. ErectTrion WorkK ON CANTILEVER STRUCTURE. 
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would be quite noteworthy, but it has been some- | Figs. 86 and 87, Plate XX XIV, and Fig. 102, page 
what dwarfed by the more unusual structure to| 710, give general views of the East Bay structure, 
the west, and consequently has not received the | while Figs.81,aand 6,on thesame Plate, giving an 
attention to which it is entitled. This cantilever | elevation, show the various features, some of which 
bridge is only exceeded in size by the Forth Bridge, | were referred to in our first article. It will be 
and the Quebec Bridge over the St. Lawrence. The observed that water on the east side is comparatively 
lay-out of the East Bay Crossing was governed by | shallow, and for this part of the structure the pro- 
navigation clearance requirements and the necessity 


substructure to secure the greatest economy. The 
foundation conditions on the East Bay Crossing 
were briefly referred to in our first article (page 493, 
ante). ‘They were such that deep foundations were 
unavoidable. Rock was not found above 300 ft. 
below water level, and recourse had to be had to 
founding upon a stratum of hardpan. Even so 
the foundations for pier E, at the east end of the 
1,400-ft. span had to be taken down to a depth of 
242 ft., believed to be a record for such work. 
Piers E, and E, presented no difficulties. For 
Piers E;, E, and E, caissons were employed, while 
the remaining piers, eastwards, were founded on 
piles. 

The foregoing conditions made it essential to 
keep foundation loads to a minimum, for which 
reason steel towers were used to support the super- 
structure, instead of masonry shafts, except where 
the height of masonry would be less than 60 ft. 
Masonry piers of the height required to support the 
cantilever and other high-level spans would have 
presented little resistance to wind and earthquake 
forces in a longitudinal direction, and as steel 
towers have even less rigidity, in order to secure 
the stability required in the longitudinal direction, 
the west end of the cantilever was anchored to a 
heavy masonry pier founded upon rock on Yerba 
Buena Island. At the east end of the 504-ft. spans 
a 50-ft. by 66-ft braced tower on a pier 100 ft. wide 
(E,), provided another longitudinal anchorage point, 
and the whole of the expansion for the intervening 
distance of nearly 5,000 ft. is taken up at a split 
column, to be described later, at the end of the 
cantilever. This expansion involves a possible 
movement of over 20 in. each way from normal. 
Similar provisions for anchorage and expansion 
are made at other points. Before passing on, it 
may be of interest to state that at pier E, the west 
anchor arm of the cantilever is held down by two 
lines of eight 16-in. by 2-in. eyebars extending 
30 ft. into wells in the pier. At the boftom there 
are anchorage girders, and before concreting in the 
bars were pre-stressed to a total load of 2,800,000 Ib. 
by means of 500-ton hydraulic jacks, in a manner 
similar to that described in connection with the 
central anchorage pier of the West Bay Crossing 
(page 553, ante). Anchorage at the other end of the 
cantilever structure, which is thus unusual in 
having no allowance for expansion at the ends of the 
suspended span, is provided by the weight of the 
tower and the adjacent 504-ft. span, and by 34-in. 
steel bolts carried down to a grillage embedded in 
the substructure masonry. 

Two horizontal curves were required by the lay- 
out, one on the Island truss spans to connect the 
tunnel with the line of the cantilever bridge, and 
the other at the east of the 504-ft. spans in order to 
avoid interference with the Key System ferry 
terminal. The Yerba Buena spans have a length 
of about 290 ft., and are similar in character to the 
14 truss spans, 288 ft. long, at the east or shore 
end of the bridge. They are supported on steel 
columns, to which they are attached by pins at the 
top. Expansion in this case is taken care of by 
flexure of the columns, double columns being pro- 
vided at one point with an expansion joint between 
them. 
® The East approach spans are trusses 38 ft. deep, 
spaced 65 ft. apart. The lower deck is carried on 
longitudinal stringers, and the upper on transverse 
joists carried on four lines of stringers framed into 
the transverse floor beams. The 504-ft. spans are 
84 ft. deepand spaced at 66 ft. centre to centre. In 
these the upper deck beams are fixed part of the 
way up the truss verticals. In these trusses high- 
| tensile steel eyebars, 14 in. by 2 in., are used for 
| the bottom chords, and silicon steel for the remain- 
|ing truss members. Secondary members are 
| of carbon steel. These five spans are anchored 
| at the two ends to the fixed pier E, and split column 
E,, the intervening points of support being steel 
bents carrying two adjoining spans and being 
capable of taking up expansion changes by flexure. 
The principal reason for the use of heat-treated 
eyebars in the bottom chord of these trusses was 
that more confidence was felt in the pin joints than 
in the heavy riveted splices that would have other- 
wise been required. The higher unit stresses and 





blem was one of balancing costs of superstructure and |the smaller amount of detail material resulted in 
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a saving of weight, but this advantage was to some 
extent off-set by the fact that the eyebar chords 


rendered erection by cantilever methods im- 
practicable. 
A variety of designs were, for architectural 


reasons, considered for the 1,400-ft. span, including 
a tied arch, and self-anchored suspension, but were 
not considered, even on this basis, so satisfatory as 
the design adopted. Both in weight of steel and 
in cost of erection these other designs promised 
to be more expensive. Various profiles of cantilever 
were also investigated, but while a curved top- 
chord in the suspended span and in the anchor 
spans would have reduced the amount of steel to a 
slight extent, this saving would not have offset 
the increased cost of fabrication and erection. The 
final design, as shown in Fig. 81 (a and b), had 
anchor-arm spans of 504 ft., cantilever arms 412 ft. 
long and a suspended span of 576 ft., the depth 
of the latter being 96 ft. 

The anchoring of the cantilever structure in a 
longitudinal direction, as already described, at only 
one end, had several advantages. It permitted a 
continuity of the diagonal web system throughout 
the structure, and obviated the need for elaborate 
expansion details in both the floor and lateral 
systems at the ends of the suspended span, as well 
as traction and earthquake brakes at these points. 


It further reduced the number of points at which | 


had to be made for jacking, during 
erection. The arrangement made expansion rollers, 
always a source of trouble, unnecessary. 

There were, however, some disadvantages, as 
for instance, the fact that the arrangement results 
in stress dissymmetry. Since all longitudinal forces 
are taken at one anchorage point, the chord stresses 
from longitudinal earthquake and wind forces at 


pre Vision 


the west end of the anchor arm are double what | 


they would be with two anchorage points. This 
necessitated chords of somewhat increased section. 
Difficulties in stress analysis of the lateral system 
were also intrcduced, since this system became 
continuous over four supports fixed at the west end, 
and on the slightly yielding supports of the steel 
towers. 

There have been several cases of long span bridges, 
in which the live-load carrying capacity has been 
considerably reduced through the under-estimation 
of the weight of the steelwork, and the dead-load 
stresses resulting therefrom. In this bridge, there- 
fore, every precaution was taken to make ample 
provision for dead load. Although lay-outs of panel 
points were made in the design department and the 
weight of steelwork carefully calculated from these, 
the fabrication of the 504-ft. spans and of the 


ranie lll.—Steels used in Cantilever Structure. 


Cost 
Tons Percent.) per lb 
Erected 
Cents 
Nickel steel 4,576 7 9-15 
Heat-treated eyebars and pins 4,816 rT) 7°30 
Silicon steel 25,312 45 6-75 
Carbon steel 19,102 36 6-35 
Manganese rivets a4 6-40 
cantilever was delayed until weights could be 


checked from approved shop detail plans, and the 
stresses re-checked, using these weights. To provide 
a margin for future utility services not contem- 
plated at present, an excess dead-load allowance of 
500 |b. per linear foot of bridge was included in 
the calculation of the dead-load stresses. 

As regards materials in the cantilever structure, 
nickel steel was used in the main compression 
members, and also, where rigid members were 
required for purposes of erection, in the bottom 
chord of the suspended span. The use of some 
3,500 tons of this high-tensile material resulted in 
lighter members, with a corresponding reduction 
in dead-load and earthquake stresses. With lower 
strength material, each member would have required 
either greater depth or greater thickness—greater 
depth would have increased secondary stresses ; 
greater thickness would have increased the grip 
of rivets beyond the allowable maximum of 7} in. 
for 1}-in. rivets. 

Heat-treated eyebars were used for the main 
tension members, and silicon steel for the secondary 
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(e411.0) 
truss members, and for most of the floor and lateral 
systems. Carbon steel was employed for detailed 
and minor members. Manganese rivets were used | 
for the heavier joints ; pins were of chrome-nickel | 
steel, heat-treated. The quantities of the wails! 
materials in the cantilever structure, excluding the | 
towers, are given in Table ITI. 

In developing the design of details, closed-box 
sections, with manholes, were adopted wherever | 
possible, effecting a saving in lacing that would 
otherwise have been necessary. Lacing is further 
difficult to maintain, and its structural action is 
uncertain. Pins were used at all points where heavy | 
secondary stresses would otherwise occur, and also 
with a view to avoiding, as already stated, riveted ' 
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connections of excessive length. A special feature 
of the design was that in order to reduce width and 
gain in depth, with improved appearance, eyebar 
members were disposed in two parallel rows, one 
above the other. This unusual feature will be noted 
in Fig. 84, Plate XX XIV, showing the closing opera- 
tion of the last eyebars in the middle of the sus- 
pended span ; and also in Figs. 89 to 93, page 697. 
which give drawings of a typical connection. 
Secondary stresses were calculated for all members 
of the cantilever and the end spans. On account 
of the long panels (48 ft.) and moderate depth of 
the members, such stresses were all within reason- 
able limits. The trusses were cambered by making 
the length of the members and angles of the connec- 
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¥ %' |and the outside limbs decrease in length with | span, and the second bent was then raised to pick 
poe | | increase in height. The vertical angles at the out-| up the load, by means of hydraulic jacks, and the 
| | side and inside corners are 8 in. by 8 in. by ? in. | first bent released. The remainder of the truss 
| throughout ; the diaphragms are }-in. plate and the | was then cantilevered out, and on completion the 
| | stiffening angles 4 in. by 4in. by }in. The positions | centre bent was lowered to bring the end to its 
- | |of the diaphragms are shown in Figs. 99 to 101. | column-seating level. The traveller used in erecting 
a | The horizontal bracing at the top of the bents consists | these spans had two 90-ft. booms at the front and 
$r! of two cross-laced side webs of %-in. plate 72 in. deep, | a 50-ft. boom at the rear. The power units were 
1 with 6-in. by 6-in. by }-in. flange angles outside. | two 60-h.p. tractor-hoist combinations located on 
= ro | |The bottom brace is of similar form, but of }-in.| the ground. 
Bl! : | plate, and having a depth of 60 in. The diagonals| For the erection of the east-end spans, a 194-ton 
Sy ) | | consist of two cross-laced webs of }-in. plate, 42 in. | traveller, supported on twelve-wheel bogies, was 
B, snt teed toe © f | | deep and 4-in. by 4-in. by }-in. angles. The differ- | used, running on 130-Ib. rails laid at upper-deck level 
1Vert..s SiS ; | ence at the top of the two legs is due to their attach- | as will be seen in Fig. 82. The traveller frame was 
(64u.n.) Di gms SE. = wcaweenmc”! | ment, respectively, to the adjacent cantilever anchor | 102 ft. long, 60 ft. wide at the front, and 444 ft. at the 


tions, such that secondary stresses were theoretically 
zero under full dead load and half live load. End 
connections of the floor beams were set at such a 
cant as to relieve bending stresses in the verticals. 
Before erection, strain gauge points were established 
in a large number of members, and strain gauge 
readings were taken during erection and on the 
completed structure. 


The most interesting of the expansion points is | 


that at the tower E,, already referred to, as taking 
care of the expansion over a length of structure of 
5,000 ft., for which it was necessary to allow for a 
total movement of nearly 40 in. The tower is 


| arm and truss span. 
| The roadway expansion joint at this point is 
| illustrated in Figs. 96 to 98. In Fig. 96, it will 
| be seen that on both the adjacent end floor beams 
| there is an end strut, consisting of a plate 30 in. deep 
by ? in. thick, stiffened at the lower edge by a 4-in. 
by 4-in. by 4-in. angle. Towards its top, this plate 
carries an 8-in. by 6-in. by #-in. angle, to which, 
in each case, is fixed one part of the expansion 
gratings. The latter consist of intermeshing combs 
| made up of bars | in. thick by 5 in. deep, separated 
| by 1}-in. spacers. At the root a top plate, 6 in. by 
| $ in., is let into and welded on to the upper side of 
| the assembly, which is held to the 8-in. by 6-in. by 
| ?-in, angles by 14-in. bolts. Support is given to the 


rear. It carried two derricks with 87-ft. booms for 
the erection of the 285-ft. spans, lengthened to 100 ft. 
when working on the 504-ft.spans. The booms were 
fitted additionally with 12-ft. trussed gaffs, carrying 
runner lines. The 44-ft. derrick masts were set side 
by side, 42 ft. apart, and the front legs were set at 
right angles to the bridge centre line, the rear legs 
being brought together at a single point at the back, 
so that the booms could swing to the rear, as was 





necessary for the erection of the top bracing of the 
504-ft. spans. Each derrick had a capacity of 
20 tons at 100 ft. radius. The winches were driven 
by petrol engines, mounted on the traveller, the 
winches having 3 drums and being provided with 
three-speed gears. 





illustrated in Figs. 94 and 95, page 698 and 99 

to 101, above. From these it will be seen| joint in the middle by a 10-in. by 72-lb. Carnegie | In the case of the 288-ft. spans which were erected 
that the tower has a height of over 156 ft.,| beam, covered by a 10-in. by 1-in. wearing plate. by a semi-cantilever method, temporary upper 
being composed of two units standing 3 ft. apart, | The Carnegie beam is supported on brackets extend-| choral ties and lower-chord struts were placed 
or 8 ft. centre to centre. Each unit consists of a/| ing from the end floor beam of the cantilever anchor | over the piers. The bents used, at quarter and 
two-legged Lent, with cross and diagonal bracing. | arm, in line with the stringers, as shown in Fig. 98.| mid-points, were supported on steel piling. In the 
The legs are straight tapered on the outside for the | The brackets are stiffened with angles, are attached | erection of the 504-ft. spans, the eyebar bottom 
upper portion, this being succeeded below by a/| to the end floor beams by angles, and, further, are| chord did not permit of cantilevering, and a false- 
curved length, followed again by a short taper| tied back by a top tension plate, as shown. work bent was placed under each main panel point. 
length, the dimensions of 5 ft. by 4 ft. 10 in. over| The erection of the complete structure required | Owing to the height above water level of these 
flange angles being increased to 10 ft. 4 in. by 4 ft.| the adoption of various methods. For the Yerba| spans, horizontal wind bracing was incorporated 
10 in. at the base. The silicon steel side plating is| Buena approach spans, which were on a curve,| in the false-work. 

} in. throughout, as is also the interior vertical | each span was erected by means of two temporary| The erection of the cantilever structure was com- 
plating, as shown by Figs. 99 to 101. Each limb| bents, one at the second panel point and one at | menced from the Yerba Buena end after the erection 
takes the form of an H, of which the cross-bar the fourth (mid-span). The span under erection | of the approach spans at that end had been com- 
consists of two members spaced 2 ft. 2 in. apart,| was cantilevered beyond the first bent, out to mid-' pleted. A traveller carrying two 50-ton derricks 
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was employed, the booms, 100 ft. long, working on 
masts 118 ft. high, spaced 44 ft. apart. Power was 
supplied by two 175-h.p. petrol engines, and two 
auxiliary engines, all of which were placed on the 
bridge deck and did not move with the traveller. 
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even to the uninitiated driver. Tolls are collected 
only at the plaza at the east end of the bridge, 
| shown in Fig. 87. Here 16 lanes are provided, though 
only on rare occasions is it anticipated that these 
| facilities will be brought fully into use. A very 


[JUNE 24, 1938. 
rapids consequently abound, the latter providing a 
considerable source of water power. Snow fall 
in winter is heavy, and frequent weather changes 
due to cyclonic disturbances are characteristic. 


| The floods of March 9 to 22, 1936, in New 


The traveller was supported and moved on skids | elaborate system of recording collections and vehicles | England, according to a recent publication of the 
made of the beams intended to be used later as} has been arranged and has proved its efficiency in| United States Geological Survey,* were due to four 


railway stringers in the suspended span. This 
traveller worked in lower and upper positions. In 
the lower (upper deck level) the traveller skids were 
supported on the upper deck floor beams, as in 


Fig. 85, the beams being, in turn, shored from the | bridge the system of lighting deserves mention. | England. 


lower-deck floor beams. 


operation. Close to the toll booth is an Administra- 
| tion Building which houses the headquarters of the 
administration and maintenance staff. 

Among the minor but important features of the 


| distinct cyclonic storms, which passed over the 


north-eastern part of the United States. The first, 
that of March 9 and 10, passed north of Lake Ontario 
|and was accompanied by snow in the north of New 
On March 10, a Gulf disturbance was 


In its elevated position|This employs sodium vapour lamps, with the | centred off the Georgia coast, and moving north- 


when erecting the upper parts of the panels, top| result that very clear definition is obtained of | eastwards, on the 13th the storm centre had merged 


chords, &c., the skids were supported by floor beams 


| vehicles, &c., on the roadway. A control board in 


over Quebec into a disturbance that had passed 


temporarily attached to the truss verticals. Fig. 88,| the Administration Building enables the operator|over the Great Lakes region the previous day. 
page 697, shows the traveller in its raised position, | to see at all times whether or not the lights on the|These disturbances were accompanied by heavy 


with, in advance of it, the flooring for the next 


jroadway, the aviation beacons, the channel 


On 


| rainfall over the entire north-east of the States. 


move forward, for which the traveller was brought | markers, fog sirens and fog bells are functioning | the 15th and 16th there was an area of extreme 


down again to deck level. 
Commencing at pier E,, work proceeded east- 


ward, making use of the two temporary steel bents vehicles had crossed the bridge, giving an average | Quebec. 


to be seen in Fig. 88. The west cantilever arm was 


then gradually worked outwards. 


thus added lifted the anchor arm off the bents, the | 
The traveller and bents were 


latter were removed. 
then removed to the east side and work was com- 


menced on the east anchor arm, east cantilever arm, | 


and east half of the suspended span. The west half 
of the latter was continued out from the west canti- 
lever arm by means of the derrick used on the Yerba 
Buena spans. In this way, the provision of a 
second heavy derrick was avoided, and as the 
programme was really settled by the construction 
of the West Bay suspension bridges, the extra time 
involved by this method was immaterial. 


When the two halves of the suspended span met, 


the pin-holes, of the eye-bar chords were 10 in. short 
of matching, and the gap in the top chord was 
about 13 in. Final closure was accomplished by 
jacking over the entire east half of the structure by 
means of four 500-ton jacks placed between the 
tops of the double column at pier E,, of which 
drawings have been given in Figs. 94 and 95. The 
final closure operation is shown in Fig. 84, already 
referred to as illustrating the system of double-tier 
eye-bars employed. When the lower chord pins 
were driven there remained a gap of about 3 in. in 
the top chord. This was closed by the adjustment 
of two pairs of 500-ton jacks situated in the top 
chord, at the points where the cantilever arms and 
suspension span joined. At the same time the 
diagonal members at mid-span were connected. 
After closure, further lengthening of the upper- 
chord adjustable members relieved them of all 
tension and the suspended span was then supported 
simply on the cantilever ends. These operations 
were carried out over two days and proved entirely 
satisfactory. 

In large structures of this kind it is imperative 
that approach facilities should be ample if full 
advantage is to be taken of the scheme. Every 
possible effort was made to this effect in this 
instance. The design of the approaches is well 
shown in Figs. 86, 87 and 103, Plate X XXIV, and 
page 710. Of.these Fig. 86 shows the San Francisco 
end of the bridge, and Fg. 87 the eastern end look- 
ing from Oakland towards Yerba Buena Island, 
with San Francisco in the distance ; Fig. 103 shows 
the Oakland approaches. In San Francisco (Fig. 86) 
the main approach is carried far up-town and is 
brought to street level a mile from the water-front. 
On and off ramps are also provided, as shown in 
this view, to enable traffic to reach the upper 
deck from the industrial district near the shore 
line. The lower deck is provided with a single 
approach about a quarter of a mile from the shore. 
An extensive programme of street improvement 
and widening has been undertaken by the City to 
facilitate this approach lay-out. ' J 

At the Oakland end a unique and very elaborate 
scheme of distribution has been arranged, as will 
be evident from Fig. 103. The structure provided 
distributes traffic in three directions to as many 
highly improved streets. Vehicles can leave the 
bridge and go to any one of these streets, or vice 
versa, without crossing on the level any other line 
of traffic. The lay-out, though apparently com- 
plicated is so arranged as to present no difficulty 


| correctly, and if not, why not. 
| In about six weeks after opening some 1,335,249 
of about 26,700 per day. In eight months over 
with the original estimate of 5,175,000 per annum. 
With the traffic stated the work ranks as one of 
the leading toll crossings in the country. At the 
time of opening the railway tracks and connections 
had not been laid, but it was announced recently 
| that they had been completed across the bridge. 
The entire structure cost some 77,000,000 dols. 
and with the exception of expenditure to the 
} amount of 6,600,000 dols. spent on approaches, was 
financed by the sale of California Toll Bridge Autho- 
| rity bonds to the Reconstruction Finance Corpora- 
tion. It is anticipated that in 30 years the bridge 
will have paid for itself and be made toll free. 
bridge was built by the Public Works Department, 
of which Mr. E. L. Kelly is director, and Mr. C. H. 
Purcell, chief engineer. As already stated, we are 
indebted to Mr. Purcell for generous assistance in 
the preparation of this article. Mr. C. E. Andrew 
acts as bridge engineer to the department, and Mr. 
G. B. Woodruff as design engineer. We should 
also mention that the whole project had the benefit 
of the services of a Board of Consulting Engineers, 
consisting of Mr. Ralph Modieski (chairman), 
Messrs. Moran and Proctor, Mr. Leon S. Moisseiff, 
| Dean Charles Derleth, Jun., of Berkeley University, 
and Mr. H. J. Brunnier. 








THE FLOODS IN NEW ENGLAND 


IN 1936. 


An article on “ Floods in the United States of 
America,” appearing in these columns in February, 
1937,* gave a general description of the climate, 
and the cyclonic disturbances that control the 
weather of that country. The present article will 
deal more particularly with details of the floods 
of March, 1936, in the rivers of New England; a 
brief description of which was given in ENGINEERING 
in the article above referred to. 

New England comprises that portion of the 
eastern coast of the United States lying between 
41 deg. and 45 deg. North latitude. Its coast line. 
from its eastern point on the Bay of Fundi, to Cape 
Cod, is rocky, and irregular, with numerous sub- 
merged valleys, forming bays, and as many uplands, 
and ridges outstanding in promontaries and islands. 
The Appalachian mountain barrier, which extends 
from the south-west to the north-east, generally 


parallel with the coast line of the United States, | 


continues through Western New England in the 
Berkshire hills, and the Green and White mountains. 
From the base of these ranges the upland descends 
south, and eastwards to Long Island sound. and 
the Atlantic. The coastal margin below 500 ft. 
level has a rolling surface with open valleys, in 
contrast with the narrow and steeper valleys that 
incise the upland plateau. The river valleys that 
drain the area were carved out when the continent 
stood at a higher level, subsidence has drowned 
the lower courses of these streams, forming estuaries 
and harbours. In geologically recent times a vast 
ice sheet spread over New England, the chief effect 
being the dislocation of the streams; lakes and 


* See ENGINEERING, vol. cxliii, pages 182, 213, et seq 


| low pressure over the Gulf States, and passing over 
| Virginia, by March 20, the storm centre was over 
This disturbance was accompanied by 
|general heavy rain over all the area traversed. 


When the weight | 6,500,000 vehicles had made use of it, compared|On the 27th and 28th there was a minor storm 


which caused heavy rainfall in parts of New England, 
| but was not of sufficient magnitude to create an 
| independent flood, and was sufficiently delayed not 
to contribute to the major flood. 

The rainfall associated with the major floods is 
that in the period March 9 to 22, when there occurred 
in close succession over the north-eastern States 
two abnormal storms, in which the precipitation 
was entirely in the form of rain, constituting a record 
in respect to time and magnitude of precipitation 
for this area. The extent covered by the two 
rainfalls is shown in Table I. 


The | 


Taste I. 


Area Covered in Square Miles 


Rainfall in inches 


First Storm, Second Storm, 


March 9-13, 1936. | March 16-19, 1936. 
| 
| Over 8 in. 170 150 
S « 1,300 6,700 
Se ed 7,900 43,500 
3 » ail as 76,000 163,000 


| The extent covered by the total storm period, 
March 9 to 22, 1936, is given in Table II. 


Taste IL. 


Rainfall, Area Covered, i Rainfall, Area Covered, 
3 In. ! 


In Sq. Miles. | Sq. Miles 

} 
Over 18in. . 120 | Over 10 in. 4,000 
— 300 | Sa 19,000 
14, R00 O xs 66,000 
12 1,500 4 w 168,000 


| The heaviest rain of both storms fell in an area 
|extending from south of Vermont north-eastwards 
across New Hampshire into Central Maine. The 
first storm was greatest in the White Mountain 
| region, and embraced the head waters of the Connec- 
\ticut, the Merrimac, Saco and Androscoggin 
lriver basins. In the Pinkham Notch area, N.H., 
the maximum rainfall recorded during the period 
March 9 to 13 exceeded 8 in. Most of the rain fell 
during the 24-hour period ending at noon March 12, 
with maximum intensities between midnight, 
| March 11, and noon, March 12, not greatly exceed- 
ing 0-25 in. an hour ; as recorded at eight Weather 
Bureau rainfall stations. The second storm fol- 
|lowed much the same course as the first, and was 
| likewise centred in the White Mountain area. The 
maximum rainfall at Pinkham Notch, N.H., during 
the period March 16-19 was 11-17 in. Most of the 
rain during the storm fell between midnight of 
March 17 and midnight of March 18, except in the 
extreme north-east of New England, when most 
of the rain fell on March 19. The greatest intensity, 
of 0-5 in. an hour, was recorded at Portland, Maine, 
on the 2lst. During the storm period, March 9-22, 
the maximum recorded rainfall was 22-43 in., at 
Pinkham Notch, N.H. The rainfall in the preceding 
months of December, January and February was 
* The Floods of March, 1936. Part I: New England 


Rivers. Geological Survey Water Supply Paper 798. 
United States Department of the Interior. 
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slightly above normal; the early rains of March 
were below normal; the total rainfall for March | 
was twice the normal. 

Meteorological Conditions.—The cold weather in | 
the early months had frozen the ground during | 
January and February. From the Maine to the | 
headwaters of the Potomac river in West Virginia | 
the ground, just prior to the first storm of March 11 | 
and 12, was covered with snow ranging from a| 
few inches to over 5 ft. in depth, its water equivalent | 
depending on the age of the accumulated snow. | 
Although it was known that melting snow furnished | 
a considerable part of the flood volume, exact | 
information in regard to depth of snow and water | 
content of the snow and ice, prior to the flood, is | 
not available for most of the area. 

Heavy ice had formed over long reaches of the | 
rivers of New England, and was, in general, thicker 
and stronger than usually found in early spring. 
Ice as much as 40 in. thick was noticeable in the 
Maine rivers; and in the south of New England | 
a 15-in. cover of ice on the Connecticut river at 
Hartford was reported on March 9. The rains | 
of March 11 and 12, accompanied with the warm | 
weather, and augmented by the melted snow, | 
caused a tremendous volume of water to pour into | 
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England compared with previous recorded maxi- 
mum floods. 

There were, generally, two distinct flood peaks, 
and in many of the river basins the destruction 
was seriously aggravated, especially during the 
first flood, by the break up of the thick ice cover 
which had accumulated during the winter. Records 
of river stages were broken, many of them by wide 
margins. The peak of the Connecticut river at 
Hartford, Conn., was 8°6 ft. higher than all previous 
records. Floods were especially severe throughout 
the Merrimac river basin in New Hampshire, and 
Massachusetts. At the Pawtucket dam, Lowell, 
Mass., the flood of March, 1936, was 20 ft. over the 
crest of the dam, the previous highest record being 


| 13-6 ft. on the crest of the dam in April, 1852. 


The Kennebec river reached the same stage as 
it did in December, 1901. At West Buxton, the 
Saco river exceeded all previous records by 2 ft. 
The peak flows of the Androscoggin river from Rum- 
ford, Maine, down stream, exceeded all past records. 
A feature of the floods of March 9-22, 1936, was the 
extraordinary peak flood discharges from the small 
catchment basins at the head waters of the rivers. 
In the Saco river basin, the Quaker Brook at 
E. Baldwin, Maine, with a catchment area of 12-2 sq. 





TABLE III, 
‘ | St. Johns, at | Penobscot, Kennebec, —— Merrimac, ee Housatonic, | Saco, at 
Details. Fort Kent, |at W. Enfield, at Water- p - 4. at Lowell, | © aw at Stevenson,|) W. Buxton, 
Maine. Maine. ville, Maine. Maine. Mass, Gen. Conn. Maine. 
lvrainage area, | 
<q. miles fe 5,690 6,600 4,270 3,257 | 4,635 9,637 1,545 1,572 
Max. flood, cusecs | 82,000 125,000 154,000 135,000 | 173,000 | 282,000 69,500 58,200 
late March 23, March 21, March 19, March 20, March 20, | March 20, March 12, | March 22, 
1936 1936 1936 1936 1936 ' | 19896 | 1986 | 1936 
Previous max. | | | | 
flood, cusecs.. 121,000 153,000 157,000 45,400 | 108,000 190,000 23,700 27,800 
jpate May 5, May 1, December16, April 19, April 23, | November 6,; March 5, | May 2, 
1933 1923 1901 1933 | 1852 1927 | 1934 1923 


ice-blocked channels of every river, resulting, in | 
the first place, in a considerable rise in the level | 
of water due to the increased resistance to flow 
caused by the ice cover; and eventualiy in the | 
flood water lifting the ice cover, and shattering it, | 
causing ice jams and gorges in all the main rivers. | 

Temperature.—From December and throughout | 
January and February the temperature was in 
general below normal. At the northern stations, 
the maximum temperature rarely exceeded 40 deg. 
F., and the minimum rarely exceeded 32 deg. F., 
during the entire period December 1 to March 9. 
At the southern stations there was some thawing 
during the first half of January followed by six 
weeks continuous cold weather. Thus, over much 
of northern New England a considerable part of the 
precipitation that fell in the form of snow during this 
period, December 1 to March 9, was on the ground 
at the beginning of the storm period. In areas not | 
protected by snow covers, temperature was so 
low that frost would inevitably form. The alternate | 
minor thawing and severe freezing, shown by 
records of the southern stations, tended to form 
alternate layers of crust having a high water content. 
To some extent, therefore, the ground work for the 
March flood was laid as early as December. 

The flood resulting from the first storm was accom- | 
panied by the breaking up of the heavy ice on the | 
streams, and was distinctively an “ice ”’ flood. 
The water from the melting snows, and the extra- 
ordinary rainfall of the second flood, poured into | 
river systems already burdened with the waters | 
of the first flood, resulting in unprecedented floods, 
both as regards river flood stages being exceeded, 
and also because the floods occurred simultaneously 
over an extent of area that was unprecedented in 
records or in traditions of past floods. 

The loss of life and property damaged constituted 
@ major catastrophe. Between 150 to 200 lives 





were lost, and damage amounting to hundreds of | 


millions of dollars was inflicted upon many cities, 
towns and power stations. With the progress of the 
floods, means of communication and lines of trans- 
port were seriously crippled, as the river valleys 
were filled, and extensive overflow areas were 
covered to unprecedented depths by the flood- 
water. 

The figures given in Table III, show the peak 
discharges reached by the major rivers of New 


| 


miles, on March 21 had a maximum flood discharge 
of 3,880 cusecs. In the Androscoggin river basin, 
the Bear river, Newry, Maine, with a catchment 
area of 7 sq. miles, on March 20 had a maximum 
flood of 4,760 cusecs, equivalent to a run-off of 
over 1 in. an hour from the catchment. In the 
Merrimac river basis, the Nookagee river at dam at 
Fitchburg, Mass., with a drainage area of 15-9 sq. 
miles, on March 18 had a maximum peak discharge 
of 3,640 cusecs. Table IV is an analysis of run-off 
attributed to rainfall and the melting snow: 
Taste IV. 


Pitts- | Thomp- 


| 
| 
— Connecticut River. burg, sonville, 
de N.H. Conn. 
1 Drainage area, square miles . . 83 | 9,637 
In, In. 
2 Water content of snow in river basin 
on March 9, 1936 .. a a 2 6-3 
3 Rainfall due to first storm over basin | 1 } 2-25 
4 Direct run-off as associated with the | 
first storm . - os . 1-82 4-21 
5 Rainfall due to second storm a - oe 2-9 
6 Direct run-off as associated with the | 
second storm - - .-| 6-10 6-54 
7 Total rainfall on basin, March 9-22, 
1936 .. rT ‘ - .-| 5°05 6°45 
8 Total amount of water in basin avail- | 
able as potential run-off, items 2 | 
and 7 on - oa --| 14°05 | 12-75 
9 Direct run-off as associated with total 
storm period, March 9-22 .. os 11-18 
10 Extent to which melting snow contri- | 
buted to run-off, assuming all rain- 
fall to have flowed off the ground 3-95 4°73 
il Item 8 minus item 9 .. are 5-05 1-57 
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may have released less water for run-off during the 
first flood because of the retention of water in the 
snow. An average of all the river basins shows that 
the accumulated natural surface storage, percolation 
and evaporation during the flood period of March, 
1936, ranged from about 1.4 inches in the Thames 
river basin, to about 2-6 inches in the Penobscot, 
Androscoggin, and Merrimac river basins, with an 
average of about 2 in. for all the river basins in 
New England that were affected by the flood. 

Storage.—The storage reservoirs in New England 
both natural and artificial, contributed substantially 
to the lowering of flood peaks. As far as informa- 
tion is available, 657 lakes and ponds have been 
tabulated in the Merrimac river basin with an 
aggregate area of 183 sq. miles; and 888 lakes and 
ponds in the Connecticut river basin with an 
aggregate area of 90 sq. miles. The two artificial 
reservoirs, the Somerset and the Harrison, on the 
Deerfield river, a tributary of the Connecticut 
river, stored practically all the run-off from a 
drainage area of 184 sq. miles. Two detention 
reservoirs in Vermont had an appreciable effect 
in reducing peak flows. 

The floods exemplify the fact that a combination 
of steep slopes in tributaries, with a flat slope in 
the main stream of a natural water course is favour- 
able to high floods. Damages resulting from floods 
are caused by momentary peak flows, rather than 
by the total volume of flow. It is possible that the 
peak flows have been aggravated by encroachments 
into the waterways, and flood plains of the New 
England rivers. 

The simultaneous happenings of unusual floods 
in all the drainage basins of north-eastern United 
States from the Penobscot river, in Maine, to the 
James river, in Virginia, is an incident of rare occur- 
rence. Because of the magnitude of the floods of 
March, 1936, and the extent of the area affected, 
the United States Geological Survey has undertaken 
to collect and analyse all data pertaining to the 
meteorological and hydrological conditions obtaining 
at the period, and antecedent, of the floods, together 
with all available data of river and stream flow. 
The volume, dealing with the New England rivers, 
dealt with above, is the first part of this record. 








THE EMPIRE EXHIBITION 
AT GLASGOW. 


(Continued from page 616.) 


Tue hydraulic lifting trucks made by Messrs. J. 
Collis and Sons, Limited, 42 and 43, Regent-square, 
King’s Cross, W.C.1, have been on the market for 
a number of years, and have proved both reliable 
and economical. More recently, the firm have 
introduced a range of hydraulic stackers embodying 
the characteristic features of the trucks, and two of 
the examples shown at the exhibition are illus- 
trated in Figs. 20 and 21, page 702. Apart from the 
hydraulic operation, the chief features of the stackers 
are the use of ball bearings throughout and the 
employment of arc welding in the assembly. Of the 
two examples illustrated, that shown in Fig. 20 

is fitted with a motor-driven pump, and that shown 
| in Fig. 21 with a hand-operated pump. The motor 
|on the former is of the vertical type and drives. the 
|pump through reduction gearing, the three parts 
|forming one unit mounted on the front of the 
| stacker, as shown. With the exception of the motor, 





—____—— a all the working parts are submerged in oil, giving 
| showing that due to the first storm; that due to| quiet and practically frictionless operation. The 
| the second storm ; and that due to the total storm| motor is started and stopped by push-button 
| period, March 9 to 22, 1936, for two points on the | control, and no electro-magnetic or other form 
| Connecticut river basin. \of brake, inching device, or upper limit switch is 

Item 11 represents (1) the water content of snow | necessary on the machine. In the case of the 
that did not appear as run-off during the period | manually-operated stacker, the pump is of the 
| March 9 to 22, 1936 ; (2) total surface storage ; (3)| plunger type and is operated by a to-and-fro 
percolation to ground water; (4) evaporation and | movement of the handle shown. This handle gives 
other losses. | a long leverage and enables the lift to be performed 

Pittsburg is at the head waters of the Connecticut | with very little effort, while at the same time the 
river in New Hampshire; and Thompsonville, | non-working up-stroke of the handle gives a period 
| Massachusetts, is near its mouth. There seems to|of rest which cannot be obtained with continuous 
be some relation between temperature and run-off | winch operation. The ram on both machines is 
from melted snow, as indicated by the contribution | connected to the lifting-table carriage by a wire 
of 3-95 in. in the northern area of the basis to | rope passing over a fixed pulley at the top and then 
4-73 in. in its more southern part. It is possible | over multiple sheaves, the lower sheaves being 
‘that the greater depth of snow in the northern area | mounted in the machine base and the upper sheaves 
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Moror-OpERATED HYDRAULIC STACKER ; 
Cotuis AND Sons, Liorrep. 


Fie. 20. 
Messrs. J. 


on the ram head. The diameter of the ram, the 
length of its stroke, and the number of sheaves 
varies with the capacity and height of lift of the 
stacker. There is very little loss by friction in 
the transmission, the sheaves and the four 
guide wheels carrying the lifting frame are all 
mounted ball bearings. The lifting speed is 
stated to be almost double that of a stacker of the 
winch type, with not more than half the physical 
effort. Actually, a man of normal strength can 
lift a load of 5 ewt. to a height of 6 ft. in 40 seconds 
with the manually-operated machine. Owing to 
the self-sustaining qualities of the ram, the lifting 
frame is held automatically as soon as the operator 


as 


ceases usIng the handle, or as soon as the stop- 
button is depressed in the case of the power-operated 
machine. No brake of any type therefore 
necessary, as already stated. When stacking or 
unstacking at a definite level is being undertaken, a 
single external adjustment predetermines the height 
at which the lifting frame stops. This takes the 
form of an adjustable knock-out on the ram head 
which by-pass valve. 
levers are provided, one for slow operation when 
the stacker is loaded, and the other for quick 
operation when it unladen. These levers 
operate by opening the by-pass valve through which 
the oil under the ram is returned to the sump, the 
quick-operation lever giving a larger opening. Any 
predetermined speed of lowering between the two 
limits can be obtained by an adjustable stop on the 
quick-operation lever. The lifting frame can 
stopped at any point in its descent by merely 
releasing the lever, and will remain stationary until 
the lever again moved. When hauling 
manceuvring at the stack, the machine can be pulled 
or pushed and steered with the handle locked in the 
upright position, greatly facilitating its operation 
in limited spaces. To render the movement easier, 
of the four wheels fitted with two ball 
bearings. The front wheels are w idely spaced to 
tura easily, and all the wheels have broad machined 
treads to prevent damage to the floor surface. Two 
quick-acting screw-type sprags are provided on both 
types of machine at opposite corners of the base to 
raise the front wheels and anchor the stacker for 
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The loading height is only 
7 in. above the floor level, and this can be reduced 
to 6 in. to meet special requirements. The lifting 
frame is of chequer-steel plate, and can be drilled 
for dowel pins to take a roller-conveyor frame if 
required. The frame of the stacker is built of 
heavy rolled-steel sections and, as already stated, 
is largely assembled by are welding, particularly in 
the of the The 
manually-operated stacker illustrated has a capacity 
of 1 and fitted with a lifting-frame table 
measuring 36 in. by 36 in. and lifting to a height of 
10 ft. 
of the same capacity and lifting-frame dimensions, 
but lifts to a height of 8 ft. 6 in. 

Among the furnaces on the stand of the British 
Commercial Gas Association, is one exhibited by 
Messrs. The Incandescent Heat Company, Limited, 
Cornwall-road, Smethwick, Birmingham, which is 
illustrated in Fig. 22, above. This isa new and im 
proved type of high-speed steel furnace, designed to 
meet the exacting requirements of the modern tool 
room in the heat-treatment of carbon and high-speed 
It is operated by a single-valve control, and 
will maintain a highly protective atmosphere for 
the tools under treatment, eliminating decarburisa- 
tion, blistering, pitting, grain growth, and other 
difficulties tool hardening. The 
working temperatures are attained rapidly in the 
furnace, with economi Two chambers 
are provided, an upper or preheating chamber main- 
tained at a temperature of 800 deg. C. by the waste 
heat from the outgoing gases, and a lower hardening 
chamber maintained temperature of 1,350 
deg. C. The combustion system is automatically 
controlled by an air-gas ratio proportioning valve. 
By introducing a controlled supply of purging gas 
direct into the hardening chamber, the furnace 
atmosphere is maintained in the correct reducing 
condition for successful hardening. The 
blast burners are of special design fitted with cooling 
fins and refractory orifices, which are claimed to be 
virtually indestructible. The unit is complete with 
& pyrometer having a temperature range up to 
1,400 deg. C., and a visible pressure gauge which 
enables the operator to control the atmosphere 
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within precision limits, both these fittings being 
visible in the illustration. The furnace contains no 
fragile parts or parts subject to rapid depreciation, 
and the removable crown renders all external parts 
accessible and easy to repair. The furnace 
mounted on a cast-iron stand. The body of the 
furnace proper is constructed of special heat-resist- 
ing alloy cast-iron front and back plates, and a mild- 
steel casing. High alumina refractories are used 
throughout the refractory structure, which is well 
insulated. The doors are provided with a simple 
lever-operating mechanism, and are accurately 
counterbalanced and fitted with single holes and 
refractory blocks. The refractory hearth plate, or 
tray, in the hardening chamber may be removed 
and replaced in a few minutes. Three standard sizes 
of furnace are available, the two smaller having a 
chamber depth and width of 10 in. and 6 in., and 
heights of 24 in. and 5 in respectively, while the 
largest has a chamber depth of 12 in., a width of 
9 in. and a height of 6 in. The furnace is manu- 
factured under licence from the Gas Light and Coke 
Company. 

In addition to the furnace illustrated, Messrs. The 
Incandescent Heat Company, Limited, are exhibit- 
ing a deep recuperative furnace with chamber dimen- 
sions of 3 ft. by 2 ft. by 1 ft., fired by town’s gas 
under natural draught, suitable for all heating and 
heat-treatment operations up to 1,200 deg. C. This 
furnace has been designed to suit the conditions of 
both continuous and intermittent use, obtaining 
in workshops generally. Efficient combustion result - 
ing in high thermal efficiency is ensured by the special! 
incandescent multi-combustion chamber system. 
A live hearth affording maximum heat input to all 
faces of the work under treatment, is a direct result 
of the controlled combustion which takes place 
beneath the hearth. An impenetrable gas screen 
across the door aperture enables the furnace to be 
operated when the door is open, without danger of 
an influx of cold air. 

Among other furnaces shown on the stand of the 
British Commercial Gas Association is a “* Maxoven ”’ 
model exhibited by Messrs. Brayshaw Furnaces and 
Tools, Limited, Belle Vue Works, Manchester, 12. 
This furnace is for heating by town’s gas with burners 
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of the natural-draught type, not requiring air under 
pressure, and is suitable for such processes as 
annealing, hardening, re-heating, carbonising, and 
general heat-treatment purposes up to 1,000 deg. C. 
The furnace exhibited is similar to the one illus- 
trated in Fig. 23, above, with the exception that 
the latter has a door at each end, being arranged for 
annealing sling chains, shackles, and so on. The 
framework of the furnace is strongly constructed of 
rolled mild-steel sections, plates and good-quality 
iron castings, securely bolted together to form a 
rigid structure. Sectional castings are used wherever 
possible for the prevention of expansion cracks. 
The heating chamber, combustion passages, &c., 
are lined with best-quality refractory material, and 
backed by a substantial course of insulation to 
reduce heat losses. A brick-lined flue chamber is 
arranged along the working-chamber arch. This 
chamber ensures maximum extraction of heat from 
the products of combustion before passing to the 
outlet flue, and maintains an even arch temperature. 
Provision is made for the insertion of a pyrometer 
couple in the roof of the furnace, unless otherwise 
specified. Heating is effected by burners firing 
under the floor tiles alternately from both sides, 
an arrangement which ensures uniformity of tem- 
perature over the whole of the floor, sides, and roof 
of the furnace. The furnace is suitable for tempera- 
tures up to 1,100 deg. C., and the natural-draught 
burners are of the injector type, suitable for town’s 
gas at the normal pressure of 2 in. to 3 in. water 
gauge. Each burner has a separate gas cock and 
machined primary air regulator. The gas-supply 
rails are fitted at each side of the furnace and are 
connected at the back. The panelled cast-iron 
frame is lined with insulating material and suitably 
counterbalanced. The doors are carried on chains 
suspended from a substantial shaft and suitably 
balanced. The shaft runs in well-mounted bearings, 
the whole arrangement providing an easy rising and 
falling motion, operated by means of a hand chain. 
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position. Sight holes, fitted with suitable covers, 
are provided. A mild-steel shelf projects in front 
of the furnace for convenience in handling the 
work. 

The products of Messrs. Butters Bros. and 
Company, MacLellan-street, Glasgow, 8.1, are nor- 
mally of such large size as to preclude their inclusion 
in an exhibition, but the firm have overcome this 
difficulty by displaying assembled component units, 
consisting of a gear unit for a 3-ton two-motor 
electric derrick crane and the hoisting crab of a 3-ton 
totally-enclosed overhead travelling crane. The 
firm are also exhibiting a 2-ton electric worm-geared 
winch, the complete machine being shown in this 
case. The gear unit for the derrick crane is illus- 
trated in Fig. 24, above, and is the firm’s latest 
model embodying several new but thoroughly- 
tested features. The design is on liberal lines to 
ensure reliability, and standardisation of all com- 
ponents has been effected to reduce maintenance 
and spare-part charges. Special attention has been 
given to ensure that the gearing, while being com- 
pact, is easily accessible. Lubrication is by grease 
gun, with grouped nipples if desired. To secure 
clear vision for the operator, the control platform 
is placed well above the jib bottom pin, the driver 
standing on the left-hand side of the main gearing. 
The controls have been simplified as much as 
possible and the leverages proportioned to minimise 
exertion, so that inefficient working due to fatigue 
of the operator is avoided, a point on which the 
makers lay special stress. 

The hoisting barrel is driven by spur gearing from 
a 15-h.p. slip-ring induction motor running at 
700 r.p.m. The motor pinion transmitting the 
power to the driving shaft is mounted on an exten- 
sion shaft, connected to the armature spindle by a 
flexible coupling and brake wheel, and is supported 
on a ball-bearing bracket. Two speeds of hoisting 
are available. The fast speed is obtained by single- 
reduction spur gear from the driving shaft, lifting 





by double-reduction spur gear lifting 3 tons at 
50 ft. per minute. The speed change is effected by 
a sliding pinion mounted on the driving shaft and 
operated by a hand lever on the control platform. 
Loads can be gravity-lowered, and when this is 
desired, the sliding pinion is placed in the neutral 
position, the hoist barrel being allowed to run 
free and the load controlled by the foot brake. The 
clutch-operated derrick gear is driven from the 
hoist-barrel shaft by single-purchase spur gear. A 
special feature of the crane is that the derricking 
motion can be operated from the hoist gear fast 
speed, which effectively reduces the time cycle of 
operations. A forged-steel pawl sustaining the 
jib engages with ratchet teeth cast solid with the 
derrick barrel. To alter the radius of the crane, 
the clutch is engaged and the jib pawl lifted clear 
of the ratchet. 

A further special feature of the crane is the inter- 
locking device between the derrick-clutch lever 
and pawl lever. This device, which has been 
approved by the Home Office, was introduced to 
make it impossible to lift out the pawl until the 
clutch is engaged, the possibility of an accident 
through this cause thus being eliminated. The 
main brake is operated by foot, and consists of a 
simple system of levers connected to a spring steel 
band lined with Ferodo. An adjusting screw is 
provided to compensate for the wear of the lining, 
and the foot lever has teeth cut in it in order to 
hold the brake and load in any position without 
any immediate attention from the operator. A 
post-type hand brake is fitted on the motor spindle. 
This brake is normally used when the driver wants 
to change gear quickly, but can be used also in an 
emergency to hold the load. 

The crane is slewed by an independent motor, 
developing 5 h.p. at 695 r.p.m., through a train of 
spur gearing, and revolves round a large-diameter 
cast-steel rack with machine-cut teeth. A slip- 
friction device is interposed between the motor and 


Calmps are provided to fix the door in any desired | 1} tons at 130 ft. per minute, and the slow speed | the rack to protect the gear from overload should 
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the jib strike any obstacle. The slow gear is fitted other bearing is free to move sideways. To ensure 
with a mechanically-operated band brake, “ Ferodo” | correct alignment of the barrel shaft, a self-aligning 
lined, having an adjusting screw and applied by | bearing is introduced in the bracket on the far side 
« hand lever, which has trigger gear to enable the | of the barrel, while the two bearings contained in 
crane to be held in any position. The mast is|the gear-box are located. All ball and roller 
constructed of rolled-steel sections riveted together.| bearings are of Hoffmann manufacture. The 





To facilitate transport and erection, a joint has | snatch-block is suspended on steel-wire rope accom- 
been inserted in the mast above the gearing. To} modated in one layer on the barrel, which is of 
reduce noise, each motor pinion is made of com- | close-grained cast-iron, machine-grooved right and 
pressed paper with steel side plates, otherwise all | left hand to ensure a vertical lift of hook. Control 
yearing is in steel. Every gear wheel has machine- | of the load is obtained automatically by an electro- 
cut teeth. The barrels are of close-grained cast-| magnetic brake operating on the rim of a flexible 








iron, machine-grooved, to conform with the B.8.1. | coupling connecting the armature and motor- 
Specification. A jib-operated radius indicator is | extension shafts. The brake is released immediately | 
fitted, and where necessary, any approved safe-| current is passed into the motor and is applied 
load indicator with audible or visible warning can | whenever the supply is switched off or fails. To} 
be fitted. prevent over-hoisting, a self-resetting limit switch 
The winch illustrated in Fig. 25 is of the worm-| is fitted, operated by the snatch-block through a | 
yeared type, and is capable of hauling a load of| weighted lever attached to the crab. Cross- 
2 tons at a speed of 100 ft. per minute. It is driven traversing is obtained by driving one crab axle by 
by a 20-brake horse-power motor at}a 2-h.p. motor running at 690 r.p.m. through two | 
705 r.p.m., coupled to the worm shaft by means of | reductions of spur gearing, all enclosed in a cast- 
a combined flexible brake wheel and coupling. The | iron gear-box and running in oil. The shafts and 
from a solid-steel blank and/axles are supported on ball or roller bearings 

tapered roller bearings. | mounted similarly to the hoist gear, the bearing for 

‘the axles being of the self-aligning type. The crab | 

frame is fabricated from rolled-steel plates and | 
sections welded together to give a light rigid frame. 
Considering the magnitude of the loads to » 
lifted, the crab is remarkably compact, yet all parts 
are easily accessible. Convenient inspection covers | 
and oil-level indicators are provided on each gear- | 
lubrication is used where! 


running 


worm thread is cut 
s mounted in Timken 
Che worm wheel has a cast-iron centre, to which is 
fitted a rim with machine-cut 
teeth gearing accurately with the steel worm. The 
year runs in an oil bath, and gives a high efficiency 
value. The barrel, which is of close-grained cast- | 
iron, is keyed to the same shaft as the worm wheel, | 
and is accurately turned and grooved to suit the 
wire rope and conforms with the B.S.1. Specification. 
An automatic electro-magnetic brake, capable of 
holding the full load, is fitted on the motor spindle. 
This brake is applied directly the current is cut off Bes = 
or fails. The steel built-up frame of rolled | 
wetions and plates, securely welded together. | LETTER TO THE EDITOR. 
\ccommadation is provided in the bottom flanges | 
The controller is placed in 


phosphor-bronze 


|'box. Grease-gun 
necessary. 


(To be continued.) 
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To tHe Eprror or ENGINEERING. | 


Srr,—It is generally admitted that the standard of 
technical education has greatly improved in the past 
decade, and it is now possible for young men in com- | 
paratively straitened financial circumstances to obtain 
| education equal to that of their more fortunate brethren. | 
There is, however, one serious omission in the education | 
of all young men who are proposing to take up the 
profession or business of engineering. 

Recently, in my official capacity, I have had to} 
interview a number of young men from the various | 
Universities and colleges, and the lamentable lack of | 
knowledge of the various branches of the craft gives 
me the impression that while the younger generation | 
are being taught the very necessary theoretical side 
of their business, no proper provision is made to| 
inform them of the openings for which they might be | 
suitable. On questioning these young men as to their | 
interests, i.e. whether they wish to go in for the} 
production departments, sales | 


for holding-down bolts. 
the most convenient position for the operator, and 
the complete unit forms a compact and efficient 


machine 

The triple-reduction for the 3-ton 
overhead travelling crane, illustrated in Fig. 26, 
is driven by a motor developing 10 h.p. at 705 r.p.m. 
Che gearing runs in oil, and is contained in a totally 
enclosed cast-iron gear box which is in halves and 
bolted together with fitted bolts. All the pinions 
made from steel, while all the gear 
wheels are of with machine-cut teeth, 
Double helical gearing is used on the first reduction, 
and since this type of gear locates the motor- 
extension shaft, the bearings have their outer races 
free sideways. The first and second intermediate 
shafts are mounted on rigid-type bearings, since the 
shafts are very short and accurate alignment 
between the bearing seatings is easily obtained. 
On each of these shafts one bearing has its outer 
race located, while the corresponding race on the 


hoist 





gear 


ire forged 


cast-steel 
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division, or technical department, the majority have 
no idea, and almost without exception the answer is 
“I do not know enough about that to say. What 
do you think ?”’ This, in my opinion, is a very serious 
state of affairs and I consider it would be well for our 
various educational authorities to make some effort to 
instruct students in this very vital matter. 

It is obvious that while one student might make a 
good designer, and plan his career with that in mind. 
another might be eminently suitable for the pro- 
duction side of engineering, and naturally his training 
would be very different from that of the former. If 
these young people do not know the facts, they are 
not going to obtain the best from their educational 
period. For a youth of 21 or 22 to leave a University 
or engineering college with a degree but with no idea 
either as to what he wants to be or in many cases 
what he can be, is a hopeless state of affairs. 

In these works we endeavour firstly to find out the 
ideas of the candidate for training on his future career, 
and secondly to guide him in the proper path to achieve 
that end. Furthermore, during training some young 
men change their ideas because they know there are 
these various channels open to them, and having this 
knowledge can equip themselves for a happy and 
useful career ; whereas if they do not know, it is con- 
ceivable that they might go on working in an un- 
congenial job which does not make for success. 

That some of our public schools have “ careers’ 
masters is known to me, and I realise that they perform 


|a very useful function, but even in those cases not 


much help is given, because the “ careers ’’ masters 
themselves are not aware of the posts available. The 
old days of an engineer being just an engineer are over. 
The day of specialisation is here, and there are as many 
kinds of engineer as there are doctors, if not more. 

It is hoped that this letter will come to the notice 
of interested parties, and that it may possibly cause 
some steps to be taken to rectify a very serious omission 


| in the curriculum of the places where engineering is 


taught. 
Yours faithfully, 
Ruston-Bucyrus, LimiTep. 
R. J. Rees ARMISTEAD, 
Lincoln, Apprentice Supervisor. 


June 14, 1938. 








Propvuction or Pie Iron anp STEEL IN GREAT 
Britain.—The monthly memorandum of the British 
Iron and Steel Federation shows that there were 105 


blast furnaces in operation at the end of May, compared 
with 111 at the ant of April. The production of pig iron 
in May totalled 633,900 tons, compared with 661,000 tons 
in April, and 696,300 tons in May, 1937. The May 
output of steel ingots and castings was 957,000 tons, 
against 938,600 tons in April and 1,047,300 tons in May, 
1937 


Brrrisa CHAMBER OF COMMERCE, Paris.— The annual 
report of the British Chamber of Commerce, Paris, for 
the year 1937 contains accounts of the Chamber's activi- 
ties in the promotion of Anglo-French trade, in the course 
of which much information is given on such matters as 
French Customs duties, import restrictions, taxes, control 
of prices, social legislation, and taxation regulations. The 
vet also contains a list of members of the Chamber, 
and closes with useful conversion tables relating to 
British and metric weights and measures. The offices 
of the Chamber are at 6, Rue Helévy, Place de l’Opéra, 
Paris, 9e. 
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THE latest official report of the United Pattern- | 
makers’ Association states that the statistics relating 
to members on the funds show a welcome reduction | 
from a total of 1,332 in March to 1,290 in April. The 
number of unemployed members is 332, as compared | 
with 352, and the number of incapacitated members 
285, as compared with 310. The number on super- 
annuation benefit, on the other hand, is increased from | 
670 to 673. 











The agreement for payment for “ wet time” was 
finally approved at a special meeting in London, on 
Thursday last week, of the National Joint Council for 
the Building Industry. The joint secretaries of the 
council were instructed to submit a report on the scheme 
to the Minister of Labour at the earliest possible 
moment in order that it might be embodied in the 
Unemployment Insurance Act. The agreement pro- 
vides for the creation of a 2,000,0001. fund into which 
craftsmen will pay 6d. per week, labourers 44d. per 
week, and apprentices and other juniors 24d. per week. 
The employers will double each contribution. When, 
owing to unfavourable weather, the operatives are 
unable to work, they will receive 50 per cent. of their 
wages. The arrangement is to come into active opera- 
tion a year after the payments into the fund begin. 


Writing in the June issue of The Record, the journal 
of the Transport and General Workers’ Union, on the 
subject of the rearmament programme, Mr. Ernest 
Bevin says :—‘* This is a matter which really resolves 
itself into one of arrangement between the Government, 
the employers and the unions, and it should be dealt 
with on the basis of priorities. It could easily have 
been discussed and resolved without raising such 
problems as dilution, demarcation and the possibilities 
of conflict between the unions themselves. In our 
view, the matter should have been kept separate from 
the normal negotiating machinery between the em- 
ployers and the unions; it should never have been 
handed on to the unions through the employers in 
this second-hand manner. It would have been better 
if a committee representing the Government, the 
unions and the employers had been established and 
charged with the duty of dealing with the problem of 
priorities, the personnel required and the places where 
labour is needed. Steps could then have been taken 
to deal with each case on its merits without disturbing 
the normal relationships or agreements now in existence. 
After all, if the State requires something to be done, 
then the parties called upon to render service ought 
to be treated upon terms of equality.” 





‘“* We have been left to wonder,” Mr. Bevin goes on 
to say, “‘ whether or not all this propaganda has been 
influenced less by a desire to meet a particular and 
given set of circumstances than to create a situation 
with quite a different objective. If these suspicions 
are to be removed, let the Government get down to 
business and deal with the problem in a practical and 
commonsense manner. It is obvious that their present 
method of approach is sowing the germs of endless 
disputes with employers and, what is even worse, will 
possibly cause disputes between the unions themselves 
on the vexed question of demarcation.” 


In the course of his reply to the discussion at the 
International Labour Conference at Geneva, Mr. 
Harold Butler, Director of the International Labour 
Organisation, said that although the movement for 
shorter hours had been delayed by the armaments 
race, it remained a necessity because the essential 
causes which were making for shorter hours continued 
to operate. Shorter hours were not merely desirable 
in themselves, but they constituted one of the essential 
methods of meeting technological unemployment. This 
did not mean that widespread unemployment produced 
by trade depression would be successfully coped with 
simply by reducing hours. It would be necessary to 
maintain the purchasing power of the people by a 
proper distribution of the national income and by 
securing a credit balance between productive capacity 
and effective demand. 





Mr. Butler defended his view that large-scale expendi- 
ture on armaments created employment and stimulated 
the demand for raw materials for the time being, for 
which he had been criticised by the British workers’ 
delegation. He agreed, however, that economically 
and socially works of public utility would be vastly 





preferable, and said that the ultimate consequences of 
excessive expenditure on armaments might be very | 
serious. The I.L.0. was studying the problem of | 
planning to prevent the slump which exaggerated | 
expenditure on armaments might be expected to pro- | 
duce in the future. Every effort should be made to| 
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raise industrial wages everywhere, but it was necessary 


to face the facts. The elimination of low wages in the 
East could be effected only through increased produc- 
tion in both industry and agriculture. This could not 
be done if the outlets for Eastern production on to the 
world’s markets were closed. A valuable beginning 
could be made in bringing East and West together by 
a regional Asiatic conference in which the difficulties 
and claims of the East could be thoroughly explained 
and sympathetically explored. 





It is stated in the report of the Unemployment 
Assistance Board for 1937, that an extensive investiga- 
tion is to be carried out into the circumstances of the 
unemployed, with a view to finding out why they 
remain without work. “ A review, case by case, of the 
whole of the Board’s register is,” Lord Rushcliffe says, 
in an introduction to the report, ‘“‘ a formidable task. 
The Board suggested, therefore, that attention should 
be given, in the first instance, to applicants of 30 years 
of age or under. With the willing assent of the 
Advisory Committee, arrangements have been made 
for applicants to be seen individually by members of 
the committees with a view to ascertaining, if possible, 
the reason of the prolonged unemployment ; to record 
the conclusions ; and, if useful steps can be taken, to 
recommend them.” 





“It has already become clear,’’ Lord Rushcliffe 
continues,” that there is a considerable number of men 
and women who have lost interest and are content to 
remain on unemployment allowances. There are those 
whose unemployment is due to wilful idleness, who 
avoid or refuse work when it is obtainable, or throw 
up their jobs on some flimsy pretext. The percentage 
of such cases to the total dealt with by the Board is 
small, but the number is sufficiently large to cause the 
Board much concern. It is clearly not right that 
allowances of the normal amount should be paid in 
such cases free of any condition, and the Board have 
under earnest consideration the manner in which they 
can exercise the powers conferred on them by the Act 
so as to meet the situation.” 





Proceeding to deal-with the relationship of wages 
and unemployment allowances, Lord Rushcliffe says :— 
“Roughly half the male applicants declare normal 
wages of less than 50s. a week. In about 6 per cent., 
or over 30,000 of the cases, the applicant is receiving 
an allowance from the Board which is within 4s. of 
his normal wages. An unemployed man is saved 
various items of expenditure which an employed man 
must necessarily incur, and, in these cases, therefore, 
it can be said that the applicant is as well off on the 
Board’s allowance as he would be in employment.” 





The report of the General Federation of Trade 
Unions, for the year ending March 31, states that at 
that date the number of affiliated societies was 93, 
of which 57 were on the higher scale, 33 on the lower 
scale, and 3 on both scales. The membership on which 
contributions are based was 343,717, of which 212,142 
were on the higher scale, 120,525 on the lower scale, 
and 11,050 on both scales. The total membership of 
the affiliated socfeties was 353,885. During the year, 
24,8151. lls. 8d. was received in contributions and 
2,6601. 16s. 2d. paid out in benefits. ‘* Financially,” 
Mr. Appleton, the general secretary, says, “‘ the Federa- 
tion is soundly situated. Its income from contributions 
is more than meeting current claims for benefits, while 
the returns on its investments enable it to put by for 
the proverbial rainy day. During the past quarter, 
the Trustees have completed the arrangements for 
transferring a portion of the income from property, 
to a reserve which is estimated to cover dilapidations 
and depreciation, and to satisfy the demands of those— 
and there are many among trade unionists—who, in 
financial matters, like to be on the safe side. All the 
property is now let, most of it on long leases, to 
responsible tenants.” 

According to the writer of the editorial notes in 
the June issue of Man and Metal, the journal of the 
Iron and Steel Trades Confederation, the recession in 
trade in the sheet and tinplate trades has now spread 
to all branches of the industry. ‘‘ During the month,’’ 
he says, ‘‘ workpeople have been suspended and the 
working week curtailed in the heavy steel trades in 
Scotland and on the North East Coast and the latest 
reports show that the Sheffield trade is slackening off 
with resultant short-time working for the operatives. 
The set-back is world-wide. According to Iron Age, 
steel-mill operation in the United States is down to 
28 per cent. of capacity, Pittsburg being as low as 
22 per cent. As to the immediate future, opinions are 
mixed, and a certain amount of despondency exists in 
the tinplate and sheet trades, but in the heavy-steel 
section the falling-off of orders seems to be regarded 
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as a ‘* passing phenomenon” which will adjust itself 


later in the year. 





In its letter for May on business conditions, the 
Royal Bank of Canada says:—‘In 1929, nickel 
production amounted to eight million pounds a month. 
It is now being produced at a rate of 20 million pounds 
a month. Copper production, which amounted to 
21 million pounds a month in 1929, now amounts to 
almost 50 million pounds a month. There has also 
been an increase of about 27 per cent. in lead produc- 
tion and the increase for zinc has amounted to nearly 
90 per cent. With the rise in metal production has 
come an extraordinary increase of employment in this 
industry. Where gross output is double that of 1926, 
the number of workers has tripled since the base year. 
Other kinds of mining show an actual decrease in 
employment. In coal-mining, for instance, the number 
of workers is only 80 per cent. to 85 per cent. as great 
as in the base year, and in all other types of non- 
metallic mining the volume of employment is only 
54 per cent. as great as in 1926. The low level of 
employment in this last up is due to reduced 
demand for building materials. A restoration of normal 
demand for building materials would bring the total 
volume of mining activity to more than double the level 
of 1929.” 





A Legislative Decree issued by the French Govern- 
ment provides that overtime allowed under the Forty- 
Hour Week Act, where there is exceptional pressure of 
work, may be authorised for a particular industry, 
either throughout France or in a certain region, by 
an Order of the Minister of Labour issued after con- 
sultation with the employers’ and workers’ organisa- 
tions concerned, provided the pressure cannot be met 
by the utilisation of regular staff and unemployed 
workers in the industry during normal hours. It is 
explained that this provision facilitates the grant of 
overtime for which provision has already been made 
in various decrees, but which the number of formalities 
involved make it difficult to utilise. Hitherto, when 
any industry was working above normal capacity, each 
employer had to apply for a special exemption for each 
undertaking, whereas now the Minister may grant an 
overtime credit to any particular industry as a whole. 





A communication received by the International 
Labour Office at Geneva states that the Compensation 
Act respecting occupational diseases, which has been 
in force in the State of Delaware since May 19, 1937, 
accords benefit for the following diseases : Poisoning by 
lead, mercury, arsenic, phosphorus, benzene, its 
homologues and their derivatives, methyl alcohol, 
chromium mesothorium, radium, carbon disulphide, 
sulphuretted hydrogen, compressed-air disease and 
anthrax infection. 





At the annual general meeting of the Transvaal 
Chamber of Mines, held a short time ago at Johannes- 
burg, and a report of which appears in Industrial and 
Labour Information, the president gave a detailed 
account of the situation regarding the supply of African 
labour for the Rand Mines. He emphasised the vital 
importance to the mining industry of an adequate 
native labour force. During the first two months of 
1937, the usual seasonal influx of Africans to the gold 
mines had taken place, and on February 20, 1937, 
the number in employment had reached the record 
total of 309,911. Owing to the excellent native crops, 
however, a shortage of Africans had since arisen, 
particularly in the less popular mines, and at the end 
of December, 1937, the African labour force had fallen 
to 282,681. It was estimated that the labour require- 
ments would increase by some 50,000 in the near 
future, and, although this increase would, to some 
extent, be offset by labour-saving methods, a further 
substantial addition to the number of Africans employed 
was essential, Workers from Nyasaland and other 
tropical areas of Africa were increasing in numbers, 
but an essential factor in the extended employment of 
these men was the maintenance of health. A report 
issued by the Nyasaland Government showed that the 
death rate among Nyasaland Africans employed on 
the Rand mines had been 20-28 per 1,000 per annum 
in 1936. During the six months ending December 31, 
1937, however, the rate had fallen to 17-89 per 1,000 
per annum, and efforts were being made, by the 
establishment of an acclimatisation and observation 
depot and other measures, to lower the death-rate 
stil] further. 








THe Birmincuam ExcHanoer.—The directory for 
1938 of members, subscribers and representatives of the 
Birmingham Exchange, Birmingham, has just reached 
us. As was the case with former editions, the directory 
contains an alphabetical section, a classified trades and 
ee section, and a ticket holders’ section. The 

'y-laws of the Exchange and a catalogue of its reference 
library are also included. Copies are obtainable from 
the secretary of the Exchange, price 2s. 6d. net. 
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50-TON TRAILER FOR CARRYING ARMOUR PLATE. 


CONSTRUCTED BY MESSRS. R. A. DYSON AND COMPANY, LIMITED, ENGINEERS, LIVERPOOL. 





Fig.4. 
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Fic. 5. Trunnion Mountine or SPRINGS. 














Fie. 6. AxtE Unit. 





Fig. 7. CompLetTe TRAILER. 


\ bar is laid in the rowlock and its end inserted in one | carriage in the desired sense. ‘This arrangement has 
of a series of holes in the platform headstock, shown in| proved most effective and it is found that the trailer 
Fig. 3, sideways pressure on the bar swivelling the| can readily mancouvre in most confined spaces, 


The twin-tyred wheels are arranged in pairs as 
shown in Fig. 6, the bearings throughout being of the 
Timken taper-roller type. Each pair of wheels is 
mounted on an axle, and, full compensation being 
provided, the trailer can be used on the public highway 
without causing damage. Each short axle is furnished 
with two plate springs side by side, but spaced apart, 
their ends being carried by the special type of trunnion 
shown in Figs. 1 and 5. 

On account of the trailer having to be used in a 
hilly district, internal expanding brakes are fitted to 
all eight wheels. The brake rings are 19 in. in dia- 
meter by 3 in. wide. The brakes are operated by hand 
screws, emergency valves and Clayton-Dewandre 
cylinders. Hand braking is performed by an attendant 
walking alongside. Valves are provided at each end, 
and for emergency operation when the valve lever is 
pulled down, all brakes are instantly applied at full 
pressure. Two air reservoirs fitted with pressure 
gauges are supplied, one at each end of the trailer. 
Should anything happen to the drawbar or the pipe line 
connecting with the tractor brakes, the brakes are at 
once applied automatically. The brake lining was 
supplied by Messrs. The Gandy Belt Manufacturing 
Company, Limited, Seacombe, Cheshire. All the 
steel castings in the trailer were supplied by Messrs. 
Crofts (Engineers), Limited, Bradford. 








THE WORKS OF MESSRS. 
GEORGE KENT, LIMITED. 


ALTHOUGH several engineering firms in this country 
have reached their centenaries, and some have been in 
operation for longer periods, very few, we imagine, 
have been controlled by a father and his son for a 
full century. This, however, has been the case with 
Messrs. George Kent, Limited, Luton, the present 
chairman and managing director, Sir Walter Kent, 
C.B.E., being a son of the founder, Mr. George Kent, 
who died in i890. Mr. Kent started a small business as 
a blind-maker in George-street, Euston-road, about 
1834—the exact date is uncertain—but he is, or was, 
most widely known in connection with the rotary 
knife-cleaning machine which he patented in 1844, 
and which was widely used until the development of 
stainless steel rendered it nearly obsolete. Premises 
were opened in the Strand for the sale of this machine 
and of other domestic labour-saving devices, and the 
business expanded so that additional premises were 
taken in Holborn, where the firm’s present building 
was erected in 1870. 

It was in 1885 that the firm took up the agency for 
the Meinecke inferential water meter, which was 
exhibited at the Inventions Exhibition in that year. 
At the same time they acquired the patents for a water 
meter of the semi-rotary type, known as the Uniform 
meter. The Venturi meter was added to the firm’s 
products in 1893, and until 1910 the measurement of 
the flow of water, “from drops to rivers,’ formed 
almost exclusively the engineering side of their business. 
Apparatus for the measurement of steam, air and gas, 
however, followed, as reference to our columns will 
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show. 
and now cover nearly seven acres, the company’s 
employees numbering 1,750. 


They now manufacture, | 


The Luton works were inaugurated in 1908, 


in addition to meters for the measurement of water, | 


steam, gas, air and other fluids, boiler-control equip- 
ment, temperature-measurement and control apparatus, 
the Kent clear-view screen, the Multelec recorder and 
its various accessories, ring-balance recorders, and 
motor-car steering gears. It may be of interest to 
note than over half a million of the latter have now 
been completed. 

As part of the centenary celebrations, a luncheon 
was given at the George Hotel, Luton, on Friday, 
June 17, Sir Walter Kent presiding. Prior to the 
luncheon the guests made a tour of the works and 
were able to see some of the above-mentioned plant 
and instruments in course of production. We have 
also received from the firm a handsome book in which 
a most interesting account of its development is given 
ind many examples of its past and present products 
are illustrated. 





PERSONAL. 


Messrs. ApAMSON-ALLIANCE Company, LIMITED, 
165, Fenchurch-street, London, E.C.3, has been formed 
for the purpose of combining the sales and manufacturing 
organisations of the steelworks-equipment divisions of 
Messrs. Joserm Apamson anp Company, LIMITED, 
Hyde, Cheshire, and Messrs. Atuiance MacntIne 
Company, Alliance, Ohio, U.S.A. 

Messrs. Tue Genera, Evectric Company, Limirep, 
Magnet House, Kingsway, London, W.C.2, inform us 
that the Earl of Clarendon, K.G., P.C.. and Mr. T. W. 
Heather, M.C., have joined the board of the company. 

Messrs. Tue Deston Unir Limirep, 54, Fleet-street, 
London, E.C.4, is the name of a new organisation, the 
object of which is to pool the knowledge of engineers, 
architects and other specialists and focus it upon the 
problem of industrial and marketing design. Mr. 
Lonsdale Hands is managing director, Mr. 
Dutton, director of production, and Major Charles 
Russell, director and secretary. The technical consultants 
include Mr. R. D. Seott, A.R.1.B.A., Mr. K. C. Davis 
\.M.1.Mech.E., Mr. J. M. Holmes, F.R.S.A., Mr. J. 
Beresford Evans, and Mr. M. Flatman 

Messrs. Darwins, Limirep, Fitzwilliam Works, 
Sheffield, have concluded working agreements with 
Messrs. Superior Steel Company , Pittsburgh, and Messrs. 
Ludium Steel Company, Watervliet, New York, U.S.A., 
whereby they will the benefit of the American 
companies’ patents and technical knowledge in connection 
with the manufacture of stainless steel A modern 
cold-rolling strip mill has been erected at Messrs. Darwins’ 
SheMeld works 

Messrs. J. BLAKeBoROUGH AND Sons, Lerten, 
Brighouse, Yorks., inform us that for some time past 
Mechanite high-duty cast iron has been used exclusively 
in their foundries, where the bulk of the work comprises 
for valves and related 





receive 


pressure castings 
equipment. 

Messrs. Crompton Parkinson, Limitrep, Bush House, 
W.C.2, advise us that owing to the continual 
increase in business conducted by their Manchester 
plant-sales office, larger premises have been taken at 
Blackfriars House, Parsonage, Manchester, 3. The 
lamp and cable departments will continue to operate 
7, Gartaide-street, Manchester 


London, 


hydraulic 
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We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates 
which are stated. 
tion to the Department at the above address, quoting 
the reference numbers given. 

Copper Pipes, seamless, of various diameters and 
thicknesses, for locomotives. South African Railways 
and Harbours, Johannesburg ; August 8. (T. 23,067/38.) 

Scientific Instruments, including theodolites, levels, 
drawing instruments, field glasses, wall clocks, tell-tale 
clocks, stop watches and time recorders. Physical 
Department, Ministry of Public Works, Cairo, Egypt ; 
July 25. (T. 23,121/38.) 

Hydro-Eztractor, 30-in., motor-driven. Public 
Department, Pretoria; July 7. (T.Y. 23,187/38.) 

Electric Pumping Sets, six, with accessories and spares. 
Argentine National Sanitation Works Department, 
Buenos Aires ; August (T.Y. 23,107/38.) 

Hoop Steel, hot-dip galvanised, 1 in. by No. 12 gauge. 
Post and Telegraph Department, Wellington, N.Z. ; 
September |. (T. 23,255/38.) 

Copper Bar, round, for firebox stays. 
Railways and Harbours, Johannesburg ; 
(T. 23,325/38.) 

Extruded Bars, free-turning quality 
hexagon cored and round, and bronze. 
Railways and Harbours, Johannesburg ; 
(T. 23,326/38.) 

Pumping Stations, one main, to be erected at Bosat, 
and two boosting stations at Kafr el Arab and Damietta, 
complete with the necessary building work, machinery 
and accessories. lgyptian Ministry of Public Health ; 
August 24. (T.Y. 23,120/38.) 

Vertical Multi-Tubular Boilers, two automatic 
stokers and two boiler-feed pumps. Public Works 
Department, Pretoria ; July 21 (T.Y. 23,188/38.) 


W ater-T ube Boilers. two. 


Works 
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oe. 


South African 
August 15. 


brass, hexagon, 
South Afrmean 
August 15. 





two, 


uccessories, New 


and 


| South Wales Department of Railways, Electrical Branch, 


Norbert | 





| 
| 


from Northern House, 
At a special meeting of the General Committee of | 
Lioyp'’s ReaistTer or Surrrine, 71, Fenchurch-street, 
London, E.C.3, held on June 16, Sir George Higgins, 
(.B.E., was re-elected Chairman for the ensuing year, 
Mr. E. L. Jacobs, deputy chairman and treasurer, 
and Mr. R. M. K. Turnbull, chairman of the sub-commit 
tees of classification Sir Perey E. Bates, G.B.E., Sir 


Charles W. Craven, and Mr. F. 
members of the General Committee 

Tue Lonpon anp Nortu Eastern Rattway Company 
mnounces that Mr. R. A. Thom, mechanical engineer, 
southern area, is retiring at the end of July. Mr. E. 
Thompson has been appointed mechanical engineer, 
southern area (western section), Mr. F. W. Carr, mecha- 


nical engineer, southern area (eastern section), Mr. A. H. 


Peppercorn, mechanical engineer, north-eastern area, 
Mr. L. Hyde, works manager, Cowlairs, Mr. L. Farr, 
works manager, Inverurie, Mr. J. B. Dawson. district 


engineer, Sheffield (in succession to Mr. L. V. Warhurst, 


who retired on June 15), and Mr. W. G. Dunstan, assistant 
distriet engineer, Ipswich. 
Messrs. Toe Street Barret Company, Liwrep, 


Phenix Wharf, Uxbridge, Middlesex, have found it 
necessary again to enlarge their floor space materially, 


owing to the ine 


the country tor fabricated steelwork, pressure vessels, 
tanks, filter shells, and other products 
ComMANDER Str Cuaries Craven, O.B.E., R.N., has 


J. Wolfe were re-elected | 


reasing demands of engineers throughout | 


been re-elected president of the Tyneside Industrial 
Development Board, Carliol House, Newcastle-upon- 
tym 

Mr. M. Dvu-Puat Taytor, M.Inst.C.E., consulting | 
engineer, is removing from his present address, 36, 
Victoria Street, to 2, Central Buildings, Westminster, 


on the 30th inst 


Mr. Rosert J. Srppatt, A.M.Inst.C.E., A.M.I 
Struct.E., has opened new offices at 17, Victoria-street, 
London, 8.W.1. Mr. Siddall has been, for the past 


24 years, consulting engineer for the construction of the 
new Earl's Court Exhibition building 


Sydney; September 14. (T.Y. 23,355/38.) 








BOOKS RECEIVED. 


An Account of the Principles of 
London : Hutchinson 
[Price 2s. net.] 


On Guard Against Gas. 
Gas Warfare. By H. A. Sisson. 
and Company (Publishers), Limited. 


The Middlesex Canal, 1793-1860. By CHRISTOPHER 
Rosperts. Cambridge, Mass., U.S.A.: Harvard Uni- 
versity Press. [Price 3 dols.). London: Oxford 
University Press (Humphrey Milford). [Price 12s. 6d. 
net.] 


Metal Avreraft for the Mechanic. By J. Heatey. London : 
Sir Isaac Pitman and Sons, Limited. [Price 5s. net]. 


Department of Overseas Trade. No. 699. Report on 
Economic and Commercial Conditions in Iraq. By 
J. P. Summerscate. London: H.M. Stationery 
Office. [Price le. net]. 


Department of Scientific and Industrial Research. Building 
Research. Technical Paper No. 17. Experiments on 
the Freezing of Certain Building Materials. By Dr. W. 
N. Tuomas. London: H.M. Stationery Office. [Price 
2s. 6d. net). 

‘he Inatitution of Mechanical Engineers. 
and Author Index of Papers in the Proceedings. 
1937. London: Offices of the Institution. 

Air Ministry. Aeronautical Research Committee. Reports 

and Memoranda. No. 1807. Measurements of Accelera- 
tion and Water Pressure on a Seaplane When Dropped 
Water. By E. T. Jones anp Oruers. [Price 5s. 
net]. No. 1811. Note on Wind Tunnel Tests on the 
Design of Cabins. By J. H. Hartley AND OTHERs. 
|Price 3s. net]. No. 1813. Drag Tests Fabric 
Covered, and a Polished Plywood, Wing a 24 Ft. 
Tunnel. By K. V. Dirrose. [Price 2s. 6d. net). 
No. 1815 The Divergence Speed of an Elastic Wing. 
By A. G. Puesiey and G. A. Naytor. [Price 3s. net}. 
No. 1817. Haxperiments on an Elliptic Cylinder in the 
Compressed Air Tunnel. By D. H. Wititams. [Price 
le. 6d. net]. No. 1820. Notes on a Method of Analysis 
of Ground Run During Take-off. By 8. B. Gates. 
[Price 2s. net}. London: H.M. Stationery Office. 

Elements of Mechanism. By Peter Scuwams and Pro- 
ressors A. L. Merrini and W. H. James. Fifth 
edition. New York: John Wiley and Sons, Incor- 
porated. London: Chapman and Hall, Limited. 
[Price 17s. 6d. net}. 

Simplified Engineering for 
Proressorn Harry PARKER. 
and Sons, Incorporated. London: Chapman and 
Hall, Limited. {Price 13s. 6d. net). 

Decibels and Phona. A Musical Analogy. By Lu. 8. Luoyp. 
London : Oxford University Press (Humphrey Milford). 
[Price ls, 6d. net}. 


Brief Subject 
1847- 


7 


into 


on a 


in 


irchitects and Builders. By 
New York: John Wiley 


“Flight” Handbook. A Guide to Aeronautics. By W. O. 
MANNING and the Tecunicat Starr or “ Fiieut.” 
London: Flight Publishing Company. Limited. 
Price 3s. 6d. net). 

Calculus. By Prorgssors E. 8. Smita, Meyer Savx- 


New York: John Wiley and 
Chapman and Hall, 


over and H. K. Justice 
Sons, Incorporated. London 
Limited. [Price 16s. net). 


Le Formulaire des Engrenages. Traité Pratique pour le 


Caleul, le Tracé et UExécution des Engrenages. By 
CHARLES MACABREY Paris Dunod. [Price 78] 
francs } 

United States War Department. Port Series No. 3. The 
Porta of Mobile, Ala. and Pensacola, Fla. Part I. The 


Washington : Superintendent of 


30 cents 


Port of Mobile, Ala 


Documents. [Price 


of | 
Details may be obtained on applica- | 





CONTRACTS. 


The London and North Eastern Railway Company 
has placed a contract with Messrs. THe BIRMINGHAM 
Rartway CARRIAGE AND Wacon Company, LIMITED, 
Smethwick, for 30 non-vestibuled carriages consisting 
of 15 twin sets. A similar contract has been placed with 
Messrs. METROPOLITAN-CAMMELL CARRIAGE AND WAGON 
Company, Litrep, Saltley, Birmingham, 8, for 42 
carriages consisting of 21 twin sets. 








LAUNCHES AND TRIAL TRIPS. 


‘* IMpERIAL.”’—Single-screw cargo and passenger 
motorship : double-acting, two-stroke Burmeister and 
Wain Diesel engine. Trial trip, June 3. Main dimen- 
sions, 410 ft. by 58 ft. by 33 ft. 9 in. Built by Messrs. 
Nakskov Shipyard, Limited, Nakskov, Denmark, for the 
Compania Sud-Americana de Vapores, Valparaiso, Chile. 

“Leonarp Pearce.’’—NSingle-screw steamer for the 
carriage of coal to the Battersea Power Station ; triple- 
expansion saturated-steam engines supplied by Messrs. 
The North Eastern Marine Engineering Company, 
Limited, Sunderland. Launch, June 14. Main dimen- 
sions, 239 ft. by 38 ft. 9in. by 18 ft. 3 in. .Built by 
Messrs. 8..P. Austin and Son, Limited, Sunderland, to the 
order of Messrs. The London Power Company, Limited. 

* DurBan CastLe.”-—Twin-screw passenger motorship 
for intermediate services to South and East Africa ; 
two-cycle, double-acting, eight-cylinder Harland-B. and 
W. Diesel engines. Launch, June 14. Main dimensions, 
594 ft. by 76 ft. by 37 ft. Built and engined by Messrs. 
Harland and Wolff, Limited, Belfast, for Messrs. The 
Union-Castle Mail Steamship Company, Limited. 
Cargo motorship; Doxford 
engines built by Messrs. Barclay, Curle and 
Launch, 


* Surat.” opposed 
piston Diese! 
Company, Limited, Whiteinch, Glasgow, W.4. 


June 15. Main dimensions, 447 ft. 6 in. by 57 ft. by 
37 ft. 3 in. Built by Messrs. Alexander Stephen and 
Sons, Limited, Linthouse, Glasgow, 8.W.1, for Messrs 


The Peninsular and Oriental Steam Navigation Company 
“ lonrtan.”’—Single-screw steamer for the Mediter 
ranean and Levant fast cargo service ; triple-expansion 
engine working in conjunction with a Bauer-Wach 
exhaust-steam turbine. Trial trip, June 17. Main dimen 
sions, 338 ft. 9 in. by 49 ft. 10 in. by 22 ft. 2 in. (mean 
load draught). Built and engined by Messrs. William 
Gray and Company, Limited, West Hartlepool, to the 
order of Messrs. Ellerman Lines, Limited, London. 








NOTES FROM THE SOUTH-WEST. 
CaRDIFr, 
Welsh Coal Trade.—Conditions in the French trade. 
which have given rise to a good deal of concern for 
some months past, were again attracting a good deal of 
attention on the Welsh steam-coal market last week 
There was no doubt that prices have proved the chief 
obstacle, and have been responsible for the steady 
fall in exports that has been recorded this year. Efforts 
that have been made to arrange a meeting between the 
French public utility users, French Government repre 
sentatives, British coalowners and exporters, the 
Ministry of Mines and the Board of Trade have so far 
proved unsuccessful, and it does not seem likely that a 
meeting will now be held in this country. Such a 
meeting was to have been preliminary to a joint meeting 
which has been fixed to be held in 4 


Wednesday. 


Paris on June 27. 
and it was expected that the question of prices would 
have received special consideration and that conside: 
able headway would have been made. The annual 
congress of French coal importers, which has always 
been attended by leading exporters here, will be held in 
Rouen on June 24 and 25, and, in view of the present 
position, will be followed with more than usual interest. 
Fresh business continued to circulate very quietly in all 
the leading overseas trades, and demand, as a rule, was 
only for small quantities for early delivery. Conse 
quently the collieries were compelled to keep operations 
at the pits on a reduced scale, but in spite of this ther: 
was ample coal available to meet requirements, and the 
tone was dull. Some of the best large grades were still 
only sparingly available and prices were steadily upheld. 
Lower quality large sorts were in free supply and were 
dull. Smalls met a slow demand, and were in need of 
further outlets. Dry sized sorts were fairly well placed 
owing to curtailed production. Cokes moved off quietly. 
while patent fuel and pitwood were in poor request. 
Iron and Steel.—Quiet conditions ruled on the South 
Wales iron and steel and allied trades last week. The 
demand for all products remained disappointing, and 
most concerns were again compelled to restrict working. 








British StTanparp CenTRAL-HEATING BoILERs. 
The British Standards Institution, 28, Victoria-street. 
London, 8S.W.1, has issued two specifications for boilers 


for central heating and hot-water supply. The first 
No. 779-1938. deals with cast-iron boilers, and the 
second, No. 780-1938, with riveted-steel boilers. The 


specification for cast-iron boilers is for units of over 
5-sq. ft. heating surface, the operating pressure being 
a maximum of 15 1b. per square inch in the case of steam 
boilers and 52 lb. per square inch in that of hot-water 
boilers. The specification for riveted-steel boilers covers 
units for operation at working pressures not exceeding 
65 lb. per square inch, or temperatures not exceeding 
212 deg. F. Copies of either specification are obtainable, 


price 2s. 6d. cath. post free. 
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NOTES FROM THE NORTH. 


Giaseow, Wednesday. 

Scottish Steel Trade.—In the Scottish steel trade the 
limited amount of new business being booked is causing 
some concern to makers, as the present output of heavy 
steel is of considerable dimensions and the commitments 
are being steadily reduced. The work on hand ensures 
the running of plant at capacity until the stoppage for 
the annual holidays in about three weeks’ time, and it is 
hoped that there will be some improvement in buying 
before the works are re-started after the holidays. The 
general inquiry is not too promising at the moment, but 
it is thought that buyers are just holding back meantime 
and may come into the market before long. The demand 
for structural steel has eased off somewhat and there 
are few indications of any change in the position. The 
makers of black-steel sheets are no better off for work 
and short time is general. Not much improvement is 
likely until there is a decided reduction in the heavy 
tonnage of sheets which arrived from America in the 
spring. Export business is still very poor. The fol- 
lowing are the market prices :—Boiler plates, 111. 18s. 
per ton ; ship plates, 111. 8s. per ton ; sections, 111. 0s. 6d. 
per ton; medium plates, 131. per ton; black-steel 
sheets, No. 24 gauge, in minimum 4-ton lots, 151. 15s. 
per ton; and galvanised corrugated sheets, No. 24 
gauge, in minimum 4-ton lots, 18/. 10s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—A quiet tone continues to 
prevail in the malleable-iron trade of the West of 
Scotland, and as consumers seem to be carrying fairly 
heavy stocks, fresh buying is very limited. The demand 
for bar iron and re-rolled steel bars falls short of output 
and most of the works are on short-time, but a little 
improvement is anticipated before the holiday stoppage 
next month. Prices are firm and are as follows :— 
Crown bars, 131. 5s. per ton for home delivery or export ; 
re-rolled steel bars, 12/. 13s. per ton for home delivery 
and 111. per ton for export; No. 3 bars, 12/. 15s. per 
ton, and No. 4 bars, 131. 5s. per ton, both for home 
delivery. 

Scottish Pig-Iron Trade.—There has been little change 
in the state of the Scottish pig-iron trade since last 
report, and, although current production is well above 
consumers’ requests, the number of furnaces in blast 
has not been reduced. The regular demand keeps steady 
and there are ample stocks to meet any increase, Prices 
ure unchanged and the following are to-day’s market 
quotations :—Hematite, 61. 13s. per ton, and basic iron, 


il. 7s. 6d. per ton, both delivered at the steel works ; 

foundry iron, No. 1, 61. 0s. 6d. per ton, and No. 3, 5l. 18s. 

per ton, both on trucks at makers’ yards. 
Shipbuilding Contracts.—Messrs. William Simons and 


Company, Limited, Renfrew, have received an order 
from the Soviet Government for a powerful self-propelling 
steam cutter-suction dredger. Several unique features 
have been incorporated in the design of this vessel, 
which is to a high-class specification. It is reported 
that the Admiralty have decided, subject to the settle- 
ment of certain points of detail, to place the order with 
Messrs. Yarrow and Company, Limited, Scotstoun, for 
the two river gunboats of the 1938 programme. 








Tue Instirution or Mrintnc Encineers.—The 10Ist 
general meeting of the Institution of Mining Engineers 
will be held at Manchester on Wednesday, Thursday and 
Friday, July 13, 14 and 15, by invitation of the President 
and Council of the Manchester Geological and Mining 
Society, which is celebrating its centenary this year. 
The headquarters of the Institution during the meeting 
will be at the Midland Hotel, while the general meeting, 
to be held on July 13, will take place at the New Central 
Library, St. Peter’s-square. Four papers will be sub- 
mitted for discussion, namely, “‘ Mechanical Safety,” 
by Mr. 8. Walton-Brown ; “ The Reduction of Noise in 
Coal Mines,”’ by Messrs. W. A. Johnson and H. Henshaw ; 
*‘Improvements in Light Distribution from Miners’ 
Electric Cap Lamps,” by Messrs. W. H. McMillan and 
8S. Holmes ; and “‘ The Breaking of Coal,” by Dr. D. T. 
Davies and Dr. E. T. Wilkins. On July 14, visits will 
be paid to the works of Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Trafford-park, to the 
works, at Denton, of Messrs. Oldham and Sons, Limited, 
and to the Rescue Station, Boothstown. In the evening 
the Institution dinner will be held at the Midland Hotel. 
The whole of July 15 will be devoted to an excursion to 
Llandudno. 

Seir-Lockxine Nut.—A new form of locknut, termed 
by the makers the ‘“‘ Unshako ”’ self-locking nut, has been 
recently developed by Messrs. Standard Pressed Steel 
Company, Jenkintown, Pennsylvania, U.S.A., and is 
claimed to withstand vibration under any conditions of 
use. Externally the nut is of the ordinary hexagonal 
form, but is rather deeper than usual and the top is 
turned circular. Internally the thread is of the standard 
type, but is interrupted by a groove in the region of the 
turned oe In this groove is inserted a loose ring 
fitting the bolt thread and extending for nearly a com- 
plete turn, that is to say, it bears some resemblance to a 
piston ring, except that one end is turned outwards, 
and fits in a hole in the groove. The nut has thus one 
floating thread. When the nut is being tightened the 
resultant pressure causes the ring to expand and there 
is thus material resistant friction. On the other hand, 
any force tending to unscrew the nut causes the ring 
to contract on the bolt thread from the turning force 
on the hooked end, the ring becoming virtually a brake 
band. The nut can, however, be removed by-a spanner 
in the ordinary manner and can be tightened again as 
often as required, the floating thread remaining per- 
manently in place. 
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SHEFFIELD, Wednesday. 


Iron and Steel.—More short time, yet more skilled men 
are needed—such is the Gilbertian position which exists 
in industrial Sheffield. As compared with a year ago 
Sheffield has 2,000 more unemployed, while more men 
are working fewer shifts. This week-end Mr. A. B. 
Winder, joint general manager and director of Messrs. 
The English Steel Corporation, Limited, stated : 
“Employees at our Sheffield works total 9,600, as 
compared with 8,500 a year ago. During the past few 
months we have been gradually manning new machine 
shops, and it is there that some of our skilled men have 
been working 65 hours a week owing to the shortage of 
skilled labour. I would like to be able to get enough 
suitable labour to have three shifts running. I know 
from my own experience what it is like to work such 
long shifts, and, like my fellow directors, I am all in 
favour of men having adequate time for sport and 
recreation.” In expressing his confidence in the future 
Mr. Winder added: ‘ We can look forward to regular 
work during the next twelve months in almost all de - 
ments, unless something very unforeseen happens. There 
has been a slight falling off in the lighter sections, but 
that is a general experience throughout the industry, and 
I hope it will only be temporary. Although we are 
doing all we can to meet national defence needs, we still 
have a lot of orders for commercial work.” Inquiries 
show that the shortage of skilled labour—mostly turners 
and fitters—concerns those firms which have spent many 
thousands of pounds on works extensions. The discharge 
of men of the labouring class is chiefly connected with 
the steel-producing sections, and not the finished branches. 
A further easement is reported in the demand for raw 
and semi-finished materials. The decline is not causing 
anxiety to producers. Outputs remain at a steady level, 
though not touching the standard of a year ago. A 
better buying movement is expected to develop during 
the next few weeks. The heavy machinery and engin- 
cering branches are satisfactorily employed. Messrs. 
Edgar Allen and Company, Limited, report the receipt 
of several important contracts, including one from a 
British colony for a rotary granulator complete with 
engine, and a large set of 36-in. by 42-in. crushing rolls 
for a British iron and steel firm. A large order for 
crusher jaws has been booked from India. The firm’s 
report adds: ‘“‘ Orders for tool steel from home and 
overseas show no falling-off, and the company’s books 
for all departments are in a healthy condition.” This 
firm is marketing a stainless steel that is easier than some 
to machine, this having been achieved by the intro- 
duction of alloying elements. Materials thus supplied 
are intended for bar stock rather than castings or sheets, 
and are exceptionally suitable for the mass output of 
nuts, bolts, screws, and small machined parts produced 
by automatic machinery where the demand is for easily- 
machined material. Active conditions prevail in the 
special steel-producing sections. In the tool trades, 
however, a slight falling-off in demand is reported. The 
light foundries are busier. 

South Yorkshire Coal Trade.—Export business still 
flags. Ample supplies are available. Business chiefly 
concerns singles and doubles. Washed nuts and smalls 
are steady. Bunker coal is disappointing owing to the 
laying up of a number of fishing vessels. Exports last 
week from Hull, Grimsby, and Immingham totalled 
42,000 tons, as compared with 80,000 tons in the corre- 
sponding period last year. The inland position shows 
little alteration. Smail coal moves steadily to electricity 
works, coke, and brick works. The demand for house 
coal touches seasonal level. 








CONFERENCE OF REFRIGERATION IN LoNpoN.—The 
British Association of Refrigeration has organised a 
Conference on Refrigeration on the occasion of the 
meetings of the Technical Board and Commissions of 
the International Institute of Refrigeration. The 
Conference will be held at the Royal Society, Burlington 
House, Piccadilly, London, W.1, on Tuesday, July 12, at 
10 a.m. and 3 p.m., and there will be discussions on 
several subjects, including the Design and Operation of 
Large Gas Stoves, Air-Conditioning Problems, the Ideal 
Comparison Cycle of Refrigeration for International Use, 
an International Unit of Refrigeration, and Standard 
Tables for the Properties of Refrigerants. Further 
particulars may be obtained from the Honorary Secretary, 
British Association of Refrigeration, Empire House, 
St. Martin’s-le-Grand, London, E.C.1. 

Metatiic Screw AncHors.—The range of fastenings 
manufactured by Messrs. The Rawlplug Company, 
Limited, Rawlplug House, Cromwell-road, London, 
8.W.7, has os been extended by a flanged metallic 
plug known as the Rawlplug screw anchor. This is 
made of the same general dimensions as the well-known 
fibre plug, the sizes at present available ranging from 
No. 8 ordinary wood screws by | in. long,to No. 14 
screws by 2 in. long. The screw anchor is offered as an 
alternative to the fibre plug, for use in cases where climatic 
conditions affect that type, or where the cost of the 
white-bronze plugs is considered not justified by the 
job in hand. The new screw anchors are made of a 
tough lead alloy and have a flange at the top which 

revents the plug being ry to the bottom of the 
eae. The body of the plug is formed externally with 
longitudinal fins, in between which it is slotted at opposite 
sides for not quite the full length. The bore is tapered, 
and a steeper cone in the region of the flange enables 
the entering screw to start cutting a thread immediately. 
The exterior is also slightly tapered to facilitate insertion 
in the hole. On driving home the screw the metal 
| expands and fills up any cavities, the fins preventing 
| rotation during screwing. 











For Notice of Meeting see page 2 of Advertisements. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLesBrovGH, Wednesday. 

The Cleveland Iron Trade.—Little new is ascertainable 
concerning the foundry-iron trade. Slow absorption of 
stocks, which are composed largely of Continental 
products, seems likely to continue and to keep buyers 
off the market forsome time. Regular make of Cleveland 
pig is still suspended, but as demand has shrunk almost 
to vanishing point, there is next to no call for the meagre 
intermittent production, most of which is adding to 
stocks at the blast-furnaces. Foreign foundry iron is 
still on sale at comparatively low figures despite import 
duty and other charges, but further purchase of Conti- 
nental products is unlikely in view of customers’ loyalty 
agreement with makers, under which they receive a 
rebate of 5s. per ton. Export trade is completely 
stagnant and home users of foundry pig are as disinclined 
as ever to make further contracts ot fixed rices, which 
remain on the basis of No. 3 Cleveland at 109s., delivered 
within the Tees-side zone. 


Hematite.—The statistical state of the East coast 
hematite branch of trade is unsatisfactory and dis- 
— and threat to b more perturbing. 

urplus tonnage available for disposal, after producers 
have made provision for the large, though much reduced, 
requirements of their own consuming departments, is 
considerably more than is needed. Customers are not 
taking full deliveries under existing contracts and sales 
are few and small. New export business is unheard of, 
but occasional moderate cargoes are still shipped to the 
Continent against old sales. Stocks are reaching embar- 
rassing dimensions and the menace of continued excessive 
output may necessitate more plant being laid idle. 
Stabilised quotations keep at the equivalent of No. | 
hematite at 133s., delivered to North of England areas. 


Basic Iron.—Makers of basic iron are turning out more 
tonnage than is required, but are holding the whole of 
the production for use at their adjacent steelworks in the 
hope that early future needs of their own plant will 
absorb output of Tees-side furnaces. The quotation of 
100s. for basic is nominal. 





Foreign Ore.—Consumers of foreign ore have heavy 
contracts against which to draw and are off the market. 
Imports continue regular and more than ample for reduced 
needs. Unloadings to date this month at Middlesbrough 
and sub-ports total 93,723 tons, compared with 141,034 
tons for the corresponding part of May. 


Blast-Furnace Coke.—Durham blast-furnace coke is 
abundant and in little request. Local users are wel 
covered over the third quarter of the year and are 
disinclined to commit themselves further ahead at 
present recognised values, which are governed by good 
medium qualities at 32s. 6d. delivered to Tees-side works. 


Manufactured Iron and Steel.—The sharp shrinkage 
of demand for semi-finished and finished iron and st« «| 
has caused considerable uneasiness, but producers 
incline to the belief that present unsatisfactory conditions 
will nat be of long durati+n. As yet, however, movement 
towards e ion of buying is not noticeable. Users 
of semi-finished commodities are well bought and in 
some cases refuse to accept full deliveries as they fall 
due under existing contracts. Stocks of steel semics 
are quite as large as consumers care to carry. As 
rega finished products, manufacturers of heavy st« el 
have still to run plant at high poses to satisfy delivery 
obligations, but would much welcome expansion o! 
forward buying ; while makers of other descriptions of 
material are considerably less favourably placed. Foun 
dry plant is running at below capacity, machinery 
turning out sheets is very little employed and depart- 
ments engaged on production of light steel sections 
could handle a good deal more work than is in course 
of execution. Principal market quotations for home 
trade stand : Common iron bars, 131. 15s. ; steel bars, 
111. 188.; soft steel billets, 71. 178. 6d.; hard steel 
billets, 91. 2s. 6d.; steel ship rivets, 151. 2s. 6d.; iron 
ship rivets, 171. 5s. ; steel constructional rivets, 161. 5s. ; 
steel boiler plates, 111. 18s. ; steel ship, bridge and tenk 

lates, 111. 8s.; steel angles, 111. 0s. 6d.; steel joists, 

ll. 08. 6d. ; Tees, 121. 0s. 6d.; heavy sections of steel 
rails, 101. 158. 6d.; fish plates, 141. 15s. 6d. ; black 
sheets, No. 24 gauge, 151. 15s.; and galvanised corru- 
gated sheets, No. 24 gauge, 181. 10s. For shipment 
overseas, black sheets are quoted 13/., and galvanised 
sheets 161. 15s. 





British STANDARD MARKINGS FOR SWITOHBOARDS. 
A complete revision of Specification No. 158, for the 
marking and arrangement of switchgear "bus bars, main 
connections and auxiliary wiring, has now been issued 
by the British Stand Institution, to replace that 
first published in January, 1924. As the title implies, 
the new edition makes provision for the marking of 
auxiliary wiring as well as for main conductors, while 
the marking for direct and alternating current systems has 
been clarified by being segregated instead of interleaved 
as was previously the case. The diagrams have been 
altered so as to be in line with Specification No. 108- 
1933, dealing with graphical symbols for electrical 
engineering, and those indicating pole markings are 
reproduced in colour. The price per copy is 3s. 8d. 
post free. 
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DENUDATION AND SOIL EROSION. 


Tue exhaustion of the world’s timber supply 
by the wasteful destruction of forests is a familiar 
| problem, which somewhat belated efforts are being 
| made to remedy, but it is only within recent years 


| that it is being realised that the damage resulting 
| from the disappearance of trees may be even more 
| serious, impairing not merely the timber reserves, 
| but the water supply, the agriculture and ulti- 
|mately even the climatic conditions of immense 
‘tracts of country. The subject of soil erosion | 
following upon denudation is now a matter of] 
grave concern in many countries. It has been 
forced to the forefront in recent years through the 
| unhappy experiences on the North American 
‘continent, where conservation and rehabilitation 
have been made one of the liveliest political issues. 
| It is also one of the most serious problems facing 
governments in Africa, owing to overstocking by 
| the natives. Apart from social difficulties, it adds to 
| the troubles of engineers by silting up their reservoirs 
|at an alarming rate, forming swamps in the plains 
| and destroying sea ports. In a paper read before the 
Royal Institution in November of last year, Sir 
| Daniel Hall reviewed the subject more particularly 
|perhaps from the standpoint of the agricultural 
| expert, and dealt with the importance of limiting 
the livestock carried in parts of Africa. In another 
| contribution, entitled “‘ The Problem of Soil Erosion 
in the British Empire, with Special Reference to 
India,’ read recently before the Royal Society of 
Arts, by Dr. R. Maclagan Gorrie, of the Indian 
Forest Service, the author gave figures which 
have a considerable interest to the engineer. He 
pointed out that the value of forest land in catch- 
ment areas is that the forest litter, reinforced by 
the burrowings of animals, insects and tree roots, 











enables the soil at and near the surface to hold 
an immense quantity of water, which thus has time 
to penetrate through the more clay-like and much 
less porous layer beneath it, to the weathered porous 
parent rock, and so to the impermeable strata, 
perhaps 30 ft. below the surface. When, however, 
the forest is replaced by grassland, with its absence 
of litter and much reduced effects from roots and 
burrowings, the water fails to penetrate to the same 
extent, and much of it runs off the surface, often 
carrying valuable soil with it. Agriculture makes 
the position worse, as the soil loosened by ploughing 
gets separated from that below the sweep of the 
ploughshare, where a hard surface tends to form, 
while grazing has an even more fatal effect, as not 
only is the grass kept in check, but the continual 
trampling hardens the soil and plugs its openings, 
and this action is furthered by the heavy run off of 
the surface water. The run off in turn causes 
erosion, which not only removes valuable soil, but 
may also bury good land under quantities of sterile 
sand. The value of rainfall to ground, Dr. Gorrie 
points out, depends far more on its quality than its 
quantity; under sub-tropical conditions erosion 
losses are far greater than in temperate climates, 
and violent storms on steep deforested slopes are 
particularly destructive. 

Some remarkable figures have been derived from 
Indian experiments conducted during 1937. In the 
course of the monsoon, the proportion of the rainfall 
of 46 in., which ran off from a selected plot of ground 
with a 90 per cent. cover of grass and shrubs, was 
found to be 5 per cent., but from a similar plot, on 
which the grass was kept clipped short to simulate 
the effects of grazing, the run off was 25 per cent. 
The soil lost per acre was 3,900 lb. in the first case 
and no less than 18,000 Ib. in the second, and it 
should be noted that the latter was not fully typical 
of grazed ground as the trampling effect was absent. 
In afforested foothills with soil catching dams, the 
water run off per acre is given as 120 cub. ft. per 
second, whereas in foothills with scrub forest closed 
to grazing it is as high as 700 cub. ft. per second, 
and when these are deforested and heavily grazed it 
rises to 1,600 cub. ft. per second. From his own 
observations Dr. Gorrie states that the life of a 
potato field in the Western Himalayas, with down- 
hill ridges, is only four years to eight years, and if 
it is then used for grazing it rapidly degenerates 
into a scree of stones devoid of all vegetation. 
Nor is the erosion confined to steeply sloping ground. 
Figures for a field of grain in the Bombay Deccan, 
with a slope of only 1 in 80, gave a loss of 115 tons 
of soil per acre per annum, markedly reducing the 
agricultural value of the ground and showing that 
good, as opposed to inferior cultivation, affords no 
protection. Yet on a similar field under grass the 
loss was only 25 per cent. of the above amount, 
while on one of weeds in fallow it fell to as little as 
0-05 per cent. It may be added that the damage 
was almost entirely caused by two violent storms. 

From these typical examples, the scale of the 
deterioration will be understood, as well as the 
accompanying reduction in the water supply, 
indicated by falling well levels, while the further 
desiccation has gone, the more difficult it is to 
restore normal conditions, and the more water is 
required to produce a given quantity of forage. 
The Forest Service of the United States confirms 
these results, stating that depletion of plant cover 
produces higher temperatures, more rapid run off, 
less absorbtion of moisture by the soil, greater 
evaporation, and more damage to the remaining 
vegetation by prolonged drought. Parallel with 
the losses due to deforestation and erosion is the 
rising tide of human and animal life. Support is 
required from the deteriorating soil for steadily 
increasing numbers, for cattle and sheep, like the 
human population, are multiplying, while failing 
agricultural resources lead to increased develop- 
ment of the use of pack animals as a means of 
livelihood, and the “‘ pestilential goat ’’ as Dr. Gorrie 
terms him, is breeding at a geometrical rate of 
progress. In the United Provinces alone there are 
40,000,000 domestic animals to be fed, and further 
inroads are made on the forests by lopping for 
fodder, for firewood and for fencing, with most 
destructive results to the trees. In fact, to quote 
again the author of the paper, “the so-called 
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blessing of peace under the British flag is bringing 


local populations appreciably nearer to starvation 


than to prosperity.” Sir Daniel Hall, among other 
similar examples, states of the Kamba reserve in 
Africa that it contains 190,000 head of cattle 
and 57,000 calves, to say nothing of 260,000 goats 
ind 150,000 sheep, the grazing capacity of the 
land being estimated at 60,000 head. 

The remedy for these troubles is much easier to 
define than to carry out. Closing of large tracts 
in catchment areas to grazing and cultivation, 
control of animal life, the use of contour ridging, 
simple stream training and similar means to limit 
the run off of water, manuring of pasture and 
consolidation of scattered small holdings, are all 
steps in the desired direction. It has been found 
that the protein content of grass on land that had 
been closed to grazing for two years had risen 
during that time from 5-55 per cent. to 6-32 per 
cent., and Dr. Gorrie believes that the recovery of 
grass in grazing value will be rapid with rest, while 
valuable relief has been given in certain cases by 
stopping grazing in the foothills and cutting grass 
to be supplied dry, for which there is a good demand. 
He also thinks that salt blocks for the animals to 
lick, containing a ration of the essentials missing 
from the deteriorated grass would help. What is 


required is a broad programme and the utilisation | 


of the knowledge of the catchment areas which 
can be obtained from the forest officers concerned. 
The engineering should be of the simplest type ; 
trained engineers are apt to produce far too ela- 
borate and expensive schemes. 

The difficulties in instituting such a programme 
are, however, great. In India, there is no public 
service to take it in hand. The revenue officials are 
concerned with the development of the area under 
crops, the agricultural service with improved seed 
selection, the veterinary with improving breeds, and 
the forest officers are compelled under agreements 
to allow excessive grazing in demarcated forests, 
while over the vastly greater undemarcated areas 
(only 5 per cent. of the Punjab is demarcated) they 
have no control at all. Many have despaired of any 
improvement, and have made up their minds that 
the deterioration of the country to the condition 
of North China is only a matter of a few decades. 
Accordingly they are using up such reserves as do 
exist to meet the needs of the moment. With the 
people the difficulties are immense. Nomadic 
tribes, which largely populate catchment areas, 


eannot be brought to realise the harm which waste- | 


ful cultivation is doing, not only to themselves, but 
to the population in the areas beyond their ken. 
In the plains the matter is little easier. The 


Mohammedan, in particular, has no love for trees and | 


strongly resents reservation of cultivated areas, 
while the introduction of local self-government has 
been so rapid, that Government officials, who are 
willing to help, no longer have the power to do so, 
and the task of educating municipalities and 
district boards, much more interested in local 
intrigue and perquisites than in general welfare, is 
& gigantic one. Religious feeling also plays a part 
where animal slaughter is concerned, and the use 
of cow dung for fuel removes enormous quantities 
of valuable manure. Still attempts are being 
made to meet the problem by putting into force on 
a small scale the necessary remedies, and also by 
endeavouring to educate the public. In this 
respect the rulers of the Indian Native States have a 
great advantage, as they are able to introduce 
remedial measures without consulting the wishes 
of their subjects, and Dr. Gorrie is probably right 
in thinking that in India as 1 whole it is only by 
some form of mild dictatorship that the necessary 
results can be achieved. The same may be said 
of most of Africa, while in the United States, 
although a democracy, in the Roosevelt programme, 
started with the work of the Tennessee Valley 
Authority only somewhat autocratic planning on 
comprehensive lines has been able to replace unco- 
ordinated and haphazard effort. 








CanapiaAn Coat Imports.—During the first four 
months of the present year Canada imported 75,452 tons 
of anthracite from Great Britain and 615,727 tons from 
the United States Imports of bituminous coal totalled 
1,315,737 tons, of which 1,290,550 tons were from the 


United States, and 24,770 tons from the United Kingdom. 


ENGINEERING. 
| WATER SUPPLIES AND RIVER 
POLLUTION. 


Ir is no exaggeration to say that the future 
existence of the population of this country is closely 
| bound up with the extent to which it can continue 
| to rely on natural sources for a supply of pure water 
| for its varying needs. The most important of these 
|} sources is, and will probably continue, to be the 


| rivers, and it is therefore essential that, as far as 


| possible, every care should be taken to prevent the 
| contamination of these water courses by industrial 
and other effluents. To investigate the problems 
|connected with these two, in a large degree anta- 
| yonistic, factors, is the duty of the Water Pollution 
| Research Board, and the magnitude and complexity 
of their task are well brought out in the Annual 
Report* for the year ended June 30, 1937, which 
| has recently been published. 

| Much of the water available in this country is 
|so hard as to render softening desirable before it is 
used for either domestic or industrial purposes ; 
this process results in considerable economies in soap 
consumption when water is employed both in 
the household and in industry. It is therefore satis- 
factory to note that the Board are conducting large- 
scale investigations into this matter, and that during 
the year under review experiments were continued 
on the preparation of materials for softening water 
by the baset exchange process. This process is, as 
is well known, used in household water softeners, 
and is also employed to a considerable extent at a 
number of water works. In particular the efficiency 
|}of base-exchange zeolites has been 








examined. 
For this purpose, representative samples of glau- 
conites, treated clays and synthetic zeolites in 
commercial use were examined, and satisfactory 
equipment was designed for determining the base- 
exchange capacities of zeolites when used for 
|softening water at different temperatures from 
|5 deg. C. to 30 deg. C. Of these materials, the 
|glauconites and treated clays are imported. It 
is therefore satisfactory to learn that a base-exchange 
material for softening water can be prepared from 
‘uller’s earth, which is native to the British Isles. 
This material is first mixed with a solution of hydro- 
chloric acid, dried, baked at a temperature of about 
| 600 deg. C., and finally treated with solutions of 
| sodium silicate and sodium aluminate. The product 
| is said to have a base-exchange value equal to that 
| of the imported clays and to have the advantage 
| of being less liable to disintegration. 

The discovery that acids, bases, and salts can 
be removed from solution in water by means of 
synthetic resins, of which mention is made in the 
report, has aroused widespread interest both in 
this country and abroad. It has shown, for example, 
that fresh water can be prepared from saline water 
by treating it first with a suitably prepared base- 
exchanging resin and then with an acid-exchanging 
resin. The practical importance of this is that the 
removal of traces of deleterious substances from 
water used for domestic and other purposes is 
frequently very desirable. For instance, it is known 
that a defect of the teeth, termed mottled enamel, 
may be caused by drinking water containing as 
little as one part per million of fluorine in the form 
of compounds. Experiments are in progress to 
determine whether these compounds can be removed 
from water by treatment with suitable resins. 
Again, in recent years considerable attention has 
been given by agricultural chemists to the presence 
of compounds of boron in the water used for irriga- 
tion. Certain plant diseases are caused by excessive 
or insufficient concentrations of these substances. 
and investigations recently carried out by the Board 
show that they can be removed by treating the 
water with a resin prepared from a tannin. Equally 
important is the investigation which is being made 
to determine the average quantities of lead taken 
| up by waters of different types during their passage 
through pipes and fittings made of that metal. 
The method consists in trapping the lead in a filter 
containing a mixture of chalk and magnesia, and 














ten millions to as much as half a part in a million 
have been found. 


* Report of the Water Pollution Research Board for the 
Year Ended June 30, 1937. London: H.M. Stationery 
Ottice. Price 9d. net 








average concentrations ranging from one part in | 


| foreign competition. 
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As regards pollution proper, the work of purifying 
the waste water from dairies and milk-product 
factories is still being carried out in collaboration 
with industry. During the year under review the 
important discovery was made that the quanti- 
ties of products and by-products, which are 
often of some value, that are run to waste, can be 
reduced by inexpensive modifications in the manu- 
facturing processes. Such a simple change as 
increasing the time during which ostensibly empty 
churns are allowed to drain results in the quantity 
of milk carried away to waste being reduced from 
} per cent. to } per cent. of the total quantity 
handled. This both saves valuable material and 
reduces pollution. It is, moreover, a solution which 
it would have been thought would not require 
much research to discover. It has also been found 
that the most suitable method of treating unavoid- 
able waste from dairies is by biological oxidation 
in percolating filters. Several large-scale plants of 
this kind, which can also be applied to the treat- 
ment of waste water containing whey from cheese 
factories have now been erected. 

Though the activated sludge process of sewage 
treatment has been in use for more than twenty 
years, its mechanism is not yet thoroughly under- 
stood. It appears, however, that to begin with 
the particles of activated sludge rapidly adsorb a 
large proportion of the organic matter from the 
sewage liquor, while subsequent aeration causes 
further adsorption and slow oxidation of the 
organic matter. The factors affecting this ad- 
sorption are now being studied, with the result 
that it appears that the coagulation of the bubbles 
is due mainly to physical changes. Thus it seems 
possible that the bubbles remove carbon dioxide 
from the sewage, causing the conversion of soluble 
calcium bicarbonate into insoluble calcium car- 
bonate. It has also been found that the presence 
of carbon dioxide does not affect the quantity 
of organic matter coagulated by air and oxygen, 
though it causes some reduction in that coagu- 
lated by hydrogen and nitrogen. This difference 
may be due to some biochemical change. When 
bubbles of gas are passed through sewage liquor to 
which a proportion of activated sewage sludge has 
been added there is a great increase in the quantity 
of organic matter removed, though this is not so 
great in the experiments with hydrogen and nitrogen 
as with air and oxygen. 

The chemical, biological and hydrographical 
survey of the River Tees has now been completed, 
with the result that a great deal of both general 
and local information on the effects of discharges 
of sewage trade effluents into rivers has been ob- 
tained. In addition much useful data on the pro- 
cesses of self-purification of rivers from pollution 
and as to how detailed surveys of rivers should be 
planned and carried out have been acquired. The 
Report on the investigation on the River Mersey 
which was begun in 1933 with the object of 
determining the effect of the discharge of crude 
sewage on the amount and hardness of the deposit 
in the estuary has been published and was dealt 
with in our issue of last week. 








NOTES. 
British STANDARDS INSTITUTION. 


THE annual luncheon of the British Standards 
Institution, following that body’s annual general 
meeting, was held at the Dorchester Hotel, London, 
on Tuesday, June 14. The function was presided 
over by Dr. E. F. Armstrong, F.R.S., the retiring 
chairman, and the chief guest was Mr. R. C. Cross, 
M.P., Parliamentary Secretary to the Board of 
Trade. In proposing the toast of the Institution. 
Mr. Cross said that the Board of Trade was always 
interested in the work of, and kept in touch with. 
the Institution. To the spending departments of 
public bodies its specifications were invaluable. 
The Institution forged links between the producer 
and consumer, safeguarding the latter and keeping 
up the standard of British manufactures as was 
essential to our export trade. The Dominions were 
adopting our standards, and this he considered most 
beneficial, as it would tend to develop Empire 
trade and strengthened the position in face of 
He likened the Institution’s 
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development to that of the proverbial mustard 
seed, it having grown from small beginnings to 
international importance. There were now, he 
understood, no less than 900 committees, with 
5,000 members, and some 18,500 persons were at 
work in connection with these committees’ duties. 
He considered that the public spirit thus shown, 
always so great a feature of British enterprise, 
could never be adequately requited. In a sense, 
standardisation seemed to imply something static 
in character, but he thought dynamic forces must 
have been at work in the development of the move- 
ment and in keeping it abreast with modern pro- 
gress. In acknowledging the toast, Dr. Armstrong 
pointed out that the Institution was being appealed 
to on all sides for help. Their premises had to 
accommodate something like 1,100 meetings a 
year, and they badly wanted to extend them. The 
cost of their committee work was not put, as in 
Blue Books, at the end of their publication, but it 
worked out at about 3/. per committee. At a very 
low figure, each of the 18,500 committee men gave 
at least 101. worth of their time and effort to the 
work, which from this point of view alone repre- 
sented about 185,0001. In addition, firms carried 
out research involving considerable expenditure and 
the employment of numerous staff, so that this 
figure could easily be increased without exaggeration 
to 250,0001. The great brake on their progress at 
the present time was the smallness of their staff 
and of their building. Both should be doubled. 
Sir Frank Heath, the incoming chairman, spoke 
of the flexibility of the Institution’s organisation, 
ahd of the wisdom of Dr. Armstrong, whose ser- 
vices would still be available to them as chairman 
of the Finance Committee, in having guided the 
chemical industry into the fold. The toast of the 
guests, proposed by Sir Frank, was replied to by 
Lieut.-Colonel Lord Dudley Gordon, D.S.0., who 
said that the first standards adopted were engi- 
neering standards ; now engineering methods were 
being applied to other matters. In his own indus- 
try, standardisation had made it possible for them 
to be sure that when people said the same thing, 
they meant the same thing, which was invaluable 
at home and in competition abroad. 
ELectricity Boarp’s TARIFF FOR 
Norru-East ENGLAND. 


CENTRAL 


The Central Electricity Board announce that 
trading under a grid tariff will begin in the North- 
East England area on Friday, July 1. The delay has, 
of course, been due to the great difficulties attendant 
on the standardisation of frequency in that part of 
the country. This makes the ninth area in which 
the Board has established commercial operations, and 
general trading is now extended throughout the 
whole of Great Britain with the exception of the 
extreme north of Scotland. As in the other areas, 
the tariff consists of three parts, namely, a service 
charge of such sum as may be determined for all 
points of supply after the first, a fixed kilowatt 
charge in respect of each point of supply, and a 
running charge. The fixed charge in North-East 
England will vary from 3/. 10s Od. to 21. 15s. Od. per 
kilowatt, the reduced charges coming into force in 
accordance with a “ standard increment of demand,” 
as explained on page 628 of our 134th volume 
(1932.) This charge will be subject to an increase 
of 4s. 6d. for each 0-1 by which the power factor is 
below 0-85, and will be increased or reduced by 2s. 
for each shilling by which the sum paid in local 
rates, divided by the kilowatts of active plant, is 
more or less than 6s. 8d. The running charge will 
be 0-24d. per kilowatt-hour, but where the average 
cost of the fuel consumed in all the selected stations 
in the area multiplied by 10,000 and divided by 
the gross thermal efficiency is more or less than 15s., 
this charge will be increased or reduced by 0-0009d. 
for each penny of such excess or deficit. The scheme 
in the area, in addition to arranging for the change 
over of the frequency of the greater part of the 
electrical equipment from 40 cycles to 50 cycles, 
provided for six of the existing generating stations 
to be “selected *” for permanent operation. These 
were the Carville A and B and Dunston and North 
Tees stations of the North-Eastern Electric Supply 
Company, and those belonging respectively to the 
Darlington and Sunderland Corporations. The 
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stations are connected by about 91 miles of primary 
and 90 miles of secondary transmission lines, and 
the area is also linked up with the adjacent areas. 
It covers 5,050 sq. miles and has a population of 
2,676,400, which is engaged chiefly in the coal- 
mining, shipbuilding, engineering, iron and steel, 
and chemical industries. The consumption of elec- 
tricity in 1937 exceeded 1,400,000,000 kWh, an 
increase of over 75 per cent. in four years. 


OVERSEAS MEMBERS CONVERSAZIONE OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 

The fact that members from some 20 countries 
attended the conversazione held at the headquarters 
of the Institution of Electrical Engineers on June 16, 
is sufficient evidence of the continued success of 
these functions, which have now been held annually 
for a number of years, and the purpose of which is 
to bring the overseas member into closer personal 
touch with the work of the Institution and with 
the President, Council and staff. An important 
part of meetings of this kind is furnished by the 
opportunities they give for intercourse between 
those having common professional interests, but 
whose activities are carried on in countries widely 
separated. As in the past, however, a more technical 
aspect was given to the proceedings by arranging for 
two short addresses in the Lecture Theatre. These 
followed the reception by the President, Sir George 
Lee. The first address, by Mr. H. Nimmo, dealt 
with “ Electricity in Burma,” and covered a general 
account of the generation and distribution of elec- 
tricity in that country. The matter was not 
confined to the large towns, such as Rangoon, but 
included much interesting information in reference 
to the conditions up-country. The second address 
was given by Major B. Binyon, and was entitled 
“ Accelerated Motion Cinematography in Natural 
Colours.” It included the exhibition of a number 
of films of opening flowers, in which exposures made 
at the rate of one an hour or so, over several weeks, 
or months, were run through the projector at the 
normal rate. Although Major Binyon claimed no 
novelty for this type of film, he stated that to the 
best of his knowledge it had not before been made 
in the form of colour films. The results were of 
much beauty and interest. The apparatus used 
for making the films was afterwards on view in 
the library. The plants being photographed were 
placed in a small greenhouse and a motor-driven 
interrupter mechanism was provided which operated 
the camera, switched on the illuminating lamps, 
and drew a dark curtain over the window. The 
work was carried on continuously day and night, 
and in order to obtain unity of effect it was necessary 
in the day-time that the natural light should be 
temporarily excluded during exposure. 





TRANSIENT FLOW IN PIPEs. 

The manner in which pressure is propagated in a 
column of fluid is naturally of fundamental import- 
ance in connection with the fuel systems of oil 
engines, and hydraulic installations subject to water- 
hammer, to mention only twoexamples. The varia- 
tions of pressure which occur under these conditions 
are transmitted in the form of a wave which travels 
with a known velocity through a given fluid, and 
both theory and experience show that the disturb- 
ance suffers partial reflection at the boundary of 
the enclosing vessel or pipe. To evaluate the pres- 
sure associated with a specified wave, due account 
must be taken of the initial circumstances of the 
motion and the position of the wave-front at a par- 
ticular instant. In this way the oscillatory motion 
of the fluid can be investigated by expressing the 
velocity and the pressure as functions of the time 
and the position. This leads to a set of equations 
which, in many cases, are most conveniently solved 
by graphical methods. Professor K. J. DeJuhasz, 
of the Pennsylvania State College, has devised a 
treatment of this kind, and an interesting account 
of the work is given in volume 223 of the Journal of 
the Franklin Institute, under the heading of 
“Graphical Analysis of Transient Phenomena in 
Linear Flow.” One of the advantages offered by 
the procedure is to be found in the isometric dia- 
grams which exhibit the motion in particular cases, 
the axes in the diagrams being arranged to represent 
three of the variables concerned. The different 
parts of a system, such as the pump, pipe, nozzle, 














and so on, are here shown on either a velocity- 
pressure or a time-distance graph. For example, 
the pump is characterised by its velocity of discharge 
on the time-distance graph, and the nozzle by its 
coefficient of discharge on the velocity-pressure 
graph. But in this respect the pipe is identified 
with the tangent of a certain line on the velocity- 
pressure graph, and by an interval of time on the 
distance-time graph. It will be understood that 
several factors may thus be indicated on a single 
isometric diagram. Having determined the charac- 
teristic factors for all the parts of a system, the 
method of solution consists, briefly, in finding the 
points of intersection of the two curves associated 
with two adjacent parts, together with the condi- 
tions of flow at any instant. Hence, if the parts A 
and C are connected together by the part B, then 
the characteristic curve of B will connect two points 
on the curves for the parts A and C. Although a 
finished diagram may seem somewhat complicated 
in form, it is nevertheless constructed by simple 
step-by-step calculations between prescribed limits 
as to time and distance. Professor DeJuhasz’s in- 
structive method enables a student to trace the 
disturbed motion throughout an arrangement con- 
sisting of a pipe, nozzle, pump and other moving 
parts, so that the complete system may be examined 
with the help of one or two diagrams. The various 
applications which illustrate this account clearly 
indicate the practical value of the method, and it is 
not difficult to realise that the treatment is applic- 
able to a wide range of questions in mechanical 
science generally. 


THE CONVERSAZIONE OF THE 
INSTITUTION OF CIVIL ENGINEERS. 


THE commodious premises of the Institution of 
Civil Engineers were again well filled with the 
members and guests who attended the conversazione 
held there on Wednesday, June 15. They were 
received by the President, Mr. Sydney B. Donkin 
and Miss M. Donkin, and were entertained by 
musical programmes, lectures and an exhibition of 
engineering models, scientific instruments, appara- 
tus, &c. Three lectures were delivered during the 
evening, the first, on “‘ Motor-Car Gears,” by Mr. 
L. H. Pomeroy, the second, entitled “ Suspension 
Bridges, Ancient and Modern,” by Professor C. EF. 
Inglis, and the third on “The Maiden Castle 
Excavations,” by Dr. R. E. M. Wheeler. 

In connection, presumably, with Mr. Pomeroy’s 
lecture, a number of motor-car gears and gearboxes 
were included among the exhibits. These were the 
Hayes self-selector transmission, the Daimler fluid 
flywheel and self-changing transmission, the Leyland 
hydraulic torque converter, and the Vauxhall three- 
speed gearbox. Most of these, however, have been 
described in our columns on previous occasions, and 
need not therefore be dealt with here. The equip- 
ment used in three investigations now being 
carried out by the Research Department of the 
Institution of Automobile Engineers, viz., the 
fatigue failure of crankshafts, gear wear and dur- 
ability, and engine-bearing temperatures, was 
included among the exhibits. With regard to the 
first, it was pointed out that on certain compression- 
ignition engines used for road transport trouble is 
experienced through fatigue failure of the crankshaft 
under the high loads to which it is subjected. The 
apparatus used for testing consists of a machine 
designed to test the single throws of a multi-throw 
crankshaft to determine the alternating bending 
moment and nominal stress which typical crank- 
shafts can withstand without failure. As exhibited, 
the crankshaft was subjected to bending, and 
failure would occur across the web with this type of 
loading ; typical fractured specimens were shown, 
these failures being of the kind experienced in 
service. We illustrated and described the research 
laboratory of the Institution of Automobile Engin- 
eers on page 357 of our 141st volume (1936). 

An exhibit illustrating recent advances in metal- 
lurgy was provided by Sir Robert Hadfield, Bart., 
F.R.S. Several specimens were exhibited to show 
the excellent tensile characteristics now being 
obtained with heat-treated cast high-tensile alloy 
steels. Although alloy steels lend themselves most 
readily to electric-welding processes, gas welding 
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by the oxy-acetylene process is necessarily employed 
in many cases, and a number of specimens exhibited 
effectively demonstrated that the special difficulties 
in the technique of this process can be overcome. 
For testing the fluidity of molten steel, Sir Robert 
showed a simplified form of mould, as used in the 
Ruff method. The mould consists of an inverted 
conical funnel with its axis vertical, connected at 
the apex with a long horizontal channel of circular 
section, and apparently about } in. in diameter. 
Molten steel poured into the funnel runs along the 
horizontal channel for a distance depending upon 
its fluidity which can be assessed by opening the 
mould when the metal has solidified. One other 
item which may be mentioned was the equipment 
for a new and simple method of roughly testing 
the hardness of steel by means of scratching tools. 
A set of eight tools of triangular section, each ground 
to a pyramidal point and each having a calibrated 
hardness in the range from 930 to 550 diamond 
pyramid, is employed. By trial, the steel point of 
lowest hardness which will scratch the test specimen 
and the one of lower hardness which will not scratch 
it, are ascertained. The hardness of the specimen 
is then between those of the two tools. 

One of the exhibits from the National Physical 
Laboratory was intended to illustrate the results 
obtained in the Engineering Department in investi- 
gating the deformation and fracture of metals by 
precise methods of X-ray diffraction. The subject 
was dealt with in a recent paper read before the 
Institution of Civil Engineers by Dr. H. J. Gough, 
F.R.S., and Mr. W. A. Wood. The other exhibits 
from the Laboratory included a compact form of 
screw-thread projector for external screws and casts 
of internal screws, and an appliance designed in the 
Metrology Department for testing the truth of the 
helix of the threads of plug screw gauges. Its 
operation is based on the fact that, in the case of a 
thread with a true helix, the thread grooves on one 
side of an axial section are always displaced exactly 
half a pitch axially in respect to the grooves on the 
opposite side. With a “drunken” screw, on the 
other hand, this displacement varies on either side 
of the half-pitch with different axial sections. 
Errors as small as 0-00005 in. can be detected with 
this appliance. 

An interesting and useful fitting which can be 
employed in place of the normal Tee piece when it 
is required to make a connection to a line of flanged 
pipes conveying steam, water or gas, was shown by 
Mr. W. H. 8. Aplin. It consists of a steel ring 
drilled with bolt holes to suit the flange bolts, and 
also having a number of holes drilled radially 
between the bolt holes from the central opening to 
the periphery. A short length of steel tubing, 
slotted longitudinally, closed at the ends and bent 
to fit round about half the periphery of the ring, 
is welded to the latter, and a short length of piping 
with a flange at its outer end is welded on to the 
circumferential tube. It will be clear that with 
this arrangement, the fluid which passes through 
the radial holes in the ring is collected by the cir- 
cumferential tube and led off through the flanged 
connection. The advantage of the fitting is that 
its length does not exceec the thickness of the ring, 
so that it can be inserted with the minimum disturb- 
ance to the pipe line. Mr. Alpin also showed a 
model of a combined deaerator and softener for 
feed water, using trisodium phosphate and giving 
water of zero hardness suitable for use in high- 
pressure boilers. 

Among the exhibits of particular interest to civil 
engineers was a working model of differential control 
apparatus for regulating the cpening and closing of 
sluices under variable hydrostatic conditions. The 
model was shown by Mr. H. J. Deane. An instance 
of the application of the principles involved is in 
connection with the discharge of land-drainage 
water into tidal water, in which case the mechanism 
opens the sluices as soon as the tidal-water level has 
fallen sufficiently below the level of the land water, 
irrespective of their actual levels above a given 
datum. In addition, a control is provided to 
close the sluices and thus prevent the level of the 
land water from being lowered beyond a pre- 
determined figure. 

A model of a steam plant for the installation of 
cast in situ concrete piles was shown by Mr. A. 
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Hiley, and adjoining this was a somewhat similar 
model, exhibited by Mr. M. J. C. McCarthy, of the 
plant for forming grouted concrete piles with pre- 
cast cores. The method of employing air photo- 
graphs for the revision of the Ordnance Survey 
1 : 2,500 scale plans, was illustrated by a number 
of particularly interesting exhibits arranged by 
Brigadier M. N. MacLeod, D.S.O., M.C., Director 
General of the Ordnance Survey Department. The 
space at our disposal will not permit us to describe 
the method, but we may mention that the exhibits 
illustrated the procedure employed in selecting and 
fixing the control points and for plotting the details, 
stereoscopes being used for interpreting the latter 
and an epidiascope being employed for rectification. 

The exhibit of the Building Research Station, of 
which Dr. R. E. Stradling, C.B., M.C., is Director, 
included apparatus used for investigating the 
strength of bridges, its application being illustrated 
by a model of a masonry-arch road bridge. In 
these investigations, the static load is applied 
through proving rings capable of transmitting 
loads up to 75 tons, and being sensitive to load 
changes of 75 lb. Deflectometers, of the dial-gauge 
type, are supported on beams below the arch, and 
are arranged to measure the vertical deflection and 
also any spreading or rotation which may occur in 
the abutments. Other items in this exhibit were a 
hydraulic helmet for use in driving reinforced- 
concrete piles, and an indicator for determining the 
maximum horizontal component of acceleration in 
the placing of concrete by vibration. A model of a 


new type of unit-construction lattice-rib aeroplane | 


hangar, made to a scale of 1: 100, was shown 
jointly by Messrs. A. M. Hamilton and C. O. Boyse. 
The model is structurally a replica of the actual 
hangar, the members being made of wire, the gauge 
of which was selected to give a proportionate 
strength. By applying loads to the ribs of the 
model, the deflections, measured by a simple form 
of scratch extensometer, were found to be in nearly 
correct ratio with those resulting from the corre- 
sponding loads applied to the actual hangar. 
Another exhibit of interest to structural engineers 
was a model, shown by Mr. R. A. Foulkes, of two 
welded portal arches, of which 15 are used to 
support the roof over the new central depot for 
the Highways Department of the City of West- 
minster. The arches range in span from 80 ft. to 
109 ft., those represented in the model having a 
span of 92 ft. 8 in. and being placed 34 ft. 6 in. 
apart. The portals are completely welded, and 
were designed as two-pin arches. They consist of 
flange plates of varying thickness welded to a web 
of varying depth in order to obtain an economical 
section. The horizontal thrust at the foot of 
each leg is taken by two 2-in. dowel pins set-screwed 
into machined slabs which are rigidly attached to 
the sub-structure. The maximum horizontal thrust 
is 32 tons, and the corresponding vertical reaction is 
44 tons. 

Another exhibit which should be mentioned was 
that of the Forest Products Research Laboratory, 
an interesting item being an instrument for investi- 
gating the cutting properties of timbers. This 
consists essentially of a carriage fitted with a knife 
and propelled by a constant-speed motor. The 
wood slat on which the cut is made is mounted on 
a floating carriage provided with means for adjusting 
the depth of the cut. The reaction of the slat is 
transmitted by a bell-crank lever to a pressure 
valve which is connected to a Bourdon tube opera- 
ting a pen recording on a drum which is rotated by 
the movement of the knife carriage. Another exhibit 
illustrated in a striking manner the effect of the 
angle of illumination on the appearance of some 
panels of silky oak and a third exhibit was a small- 


scale model of a timber-drying kiln developed in | 


the Laboratory. In this kiln fans placed at inter- 
vals along the top of the kiln chamber deliver air 
uniformly to all parts of the timber stack. Air is 
drawn up between the stacks, passes through the 
fans and over steam heating pipes, and is delivered 
down both sides of the kiln. Humidification is 
effected by means of steam jets located in a central 
pipe below the fans, and ventilation is secured by 
discharging air through vents in the roof and 
introducing it through a central duct at the floor 
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In conciusion, we may briefly refer to an interest- 
ing exhibit arranged by Mr. E. Kilburn Scott, and 
showing a large number of specimens of special 
timbers and their applications. They included 
highly-compressed beech in thin layers cemented 
together with synthetic resin and used for aeroplane 
propellers, &c.; insulators of beech impregnated 
with synthetic resin; wood flour used as a filler 
for mouldings of synthetic resin; ‘‘ Flexwood ” 
made by mounting veneers on fabric ; wood treated 
to render it fireproof ; and many other wood pro- 
ducts. 

One other exhibit, viz., an integrating radio- 
meter for measuring the radiant efficiency of 
domestic gas or solid-fuel fires, or electric heaters, 
which was exhibited at the conversazione by Mr. B. 
E. Martin, is illustrated and described on page 717 
in this issue. 








THE INTERNATIONAL CONFERENCE 
OF NAVAL ARCHITECTS AND 
MARINE ENGINEERS. 


Tue International Conference of Naval Architects 
and Marine Engineers, arranged jointly by the 
Institution of Naval Architects and the Institute 
of Marine Engineers, was held in London from 
Thursday, June 16, to Saturday, June 18, the chair- 
man of the Conference Committee being Sir Charles 
J. O. Sanders, K.B.E. The meeting well merited 
its title of international, for over 45 per cent. 


|of the 413 delegates attending were from abroad, 


and 14 countries were represented. Of the over- 
seas delegates, the United States contributed 41, 
to be followed by Germany with 36, Holland with 32, 
and France with 26. Argentina, Belgium, Brazil, 
Denmark, Finland, Italy, Japan, Norway, Poland 
and Sweden were the other countries represented. 
In addition to the delegates, the Conference, or at 
least such parts of it as were of a less technical 
character, was attended by more than 200 ladies. 

The official programme commenced with an 
inaugural reception at Grosvenor House, Park-lane, 
W.1, on the morning of Thursday, June 16. The 
guests received by the Right Hon. Lord 
Stonehaven, P.C., president of the Institution of 
Naval Architects, by Lady Stonehaven and by 
Sir E. Julian Foley, C.B., president of the Institute 
of Marine Engineers. Luncheon was then served, 
the guests being seated in intermingled groups of 
foreign delegates and British members at separate 
tables, an arrangement which helped gresily to 
develop the friendly atmosphere which prevailed. 
The proceedings were largely of an informal nature. 
Lord Stonehaven presided, and, after the loyal 
toasts and those of the sovereigns and heads of the 
other countries represented had been drunk, made. 
in cordial and sincere terms, a short speech of 
welcome to the visitors from overseas, and received 
the unanimous assent of the company that a telegram 
should be sent from the Conference to H.M. The 
King of Sweden, signifying its greetings and con- 
gratulations on his attainment of his 80th birthday, 
the King having been an Honorary Member of 
the Institution of Naval Architects since 1911. 
The response to Lord Stonehaven’s welcome was 
made by Jonkheer 0.C.A. Van Lidth de Jeude, 
president of the Koninklijk Instituut van Ingenieurs, 
this duty being delegated to him as representing the 
senior technical organisation officially represented, 
the Koninklijk Instituut having been founded in the 
year 1847. At the conclusion of luncheon the 
technical work of the Conference commenced. 
This consisted of four papers allocated to Thursday 
afternoon. They were divided into two groups of 
two, the two groups being dealt with concurrently in 
separate rooms. 


were 


SHIPRUILDING PRACTICE. 

The first paper of the first group was entitled 
“Trends in Shipbuilding,” and was presented by 
Dr. James Montgomerie, Great Britain. We pro- 
pose to reprint this in abridged form in a later issue. 
The subjects discussed in the paper were first, design 
of hull form, this section dealing with such points 
as the ratio of length to breadth, streamlining, &c. : 
then followed a section on modern methods of con- 
struction and a more specialised one on tankers. 
The remaining sections dealt with materials, 
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welding, freeboard and equipment, and machinery 
types. Dr. Montgomerie was, unable to be pre- 
sent, and accordingly a brief abstract was read by 
Mr. G. V. Boys, M.A., Secretary of the Institution 
of Naval Architects. The Chair at this meeting was 
occupied by Lord Stonehaven. 

The discussion was opened by a communication 
from Generale Del. G. N. Guiseppe Rota, R.LN., 
Italy, read by Dr.-Ing. R. de Santes. On the section 
of the paper dealing with hull form, it might be 
noted that the tank in Rome maintained its width 
of 41-5 ft. throughout its full length of 902 ft. 
The tendency in tank experiments to-day was to 
use larger models than formerly, i.e., of from 6 m. 
to 8 m. long, in order to minimise the effects of 
laminar flow. The tank at Rome was being largely 
used for cargo-boat experiments consequent on the 
expansion of the Italian mercantile marine, and the 
normal tests had been expanded to investigate 
turning movements and rudder effects, the tank 
models being also tested in this way on Lake 
Salandia, near Rome. Tank results as regards 
effective horse-power, shaft horse-power, &c., were 
invariably lower than those gained from actual 
trials at sea, as it was impossible to eliminate the 
factors creating resistance in the tanks. An arrange- 
ment had been come to with most Italian ship- 
owners that officials from the tanks should be 
present on the trials of the ships, the models of 
which had been tested. The results from the Rex 

. cata .  S.H.P. at sea 
and the Conte di Savoia of the ratios STP. in tank 


N 
* were 1-18 and 1-03, respectively. It would 


Ni 
appear that the reported speed obtainable at the 
Leningrad tank, of 65 ft. per second, exceeded that 
required for naval work, and would probably be of 
real use only for racing craft or seaplanes. 

The paper gave some interesting information on 
the use of steel in shipbuilding and Dr. Mont- 
gomerie’s conclusions as to the effects of mill scale 
and of painting were undoubtedly correct. It 
might be recalled that when the battleship Andrea 
Doria was built at the Royal Dockyard, Spezia, in 
1882-1885, the then director of construction, 
Colonel Pullino, installed apparatus for treatment of 
all plates and angles before they were worked into 
the ship. The material was heated to a low tem- 
perature, scrubbed with metal brushes, and then 
pickled in an acid bath. After riveting up the 
whole was painted. The system was subsequently 
abandoned on the score of cost and the time it 
took. The British Government was deserving of 
praise for the setting up of the International Load 
Line Convention, and the rulings had been embodied 
in the Italian regulations as administered by the 
Registro Italiano et Aeronautico. These regulations 
also embodied rules for new ships for the prevention 
of fire, limits to the amount of combustible material 
employed, greater sub-division by fireproof bulk- 
heads, more careful control of provision for escape, 
and more effective fire-extinguishing apparatus. 
With regard to the tendencies in propulsive machin- 
ery mentioned in the paper, it might be stated that 
all new Italian merchant vessels, either under con- 
struction or projected, had Diesel engines. The 
reciprocating steam engine was definitely obsolete, 
and the turbine might almost be said to survive 
but as an incentive to progress in Diesel-engine 
development. 

Sir Stanley V. Goodall, K.C.B., was the next 
speaker. The paper, he observed, was evidently 
written with an eye to the future. He was in 
general agreement with the views expressed on the 
design of hull form, and might mention that as 
regards warship design, wind-tunnel experiments 
were becoming more common. It was stated in 
the paper that for construction there was a tendency 
to place greater responsibility on the drawing office 
and mould loft, but the system was unreliable 
unless the draughtsmen were practical men. The 
Admiralty had always insisted that their draughts- 
man should have actual shipbuilding experience. 
On the question of corrosion, he would say that 
trouble from this source had not been serious of 
late in warships. Some further information as to 
the increased use of high-tensile steel in merchant 
vessels and results of experience abroad regarding 
the practice of metallising would be welcome. While 


and 
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in general agreement with what had been said about 
welding, he could hardly wholly accept the argument 
as to electrodes. The employment of large elec- 
trodes would seem to result in a coarser-grained 
structure in the weld. It might interest members 
to know that H.M.S. Seagull, the first British war- 
ship to be entirely welded had completed her trials 
satisfactorily. It was, of course, yet too early 
to comment on probable service results, but it 
might be said that the vessel had been built along- 
side a wholly-riveted one in Devonport Dockyard. 
The welded ship had taken longer to construct, but 
the comparative costs between riveting and welding 
were more favourable to the latter than those given 
in the paper. 

Mr. David Arnott, United States, said that as ship- 
building in the United States was organised generally 
along mass-production lines there were certain 
differences in practice from those outlined in the 
paper. He agreed with Dr. Montgomerie that the 
results of hydraulic riveting were superior to those 
of hand-riveting. In ships now building, the outer 
plates were punched. Flame cutting was exten- 
sively used, perhaps more to save labour than from 
technical considerations. On the question of steel, 
that produced in the United States to-day was 
remarkably uniform as far as different supplies 
were concerned, but certain defects, unimportant 
when plates were riveted, became more trouble- 
some when welding was adopted. An example 
was lamination. Mr. Arnott then cited a case in 
which a number of plates had cracked after welding. 
Analysis showed great differences in the carbon 
contents of the plates throughout the thickness, and 
in this respect uniformity did not obtain. He 
concluded by stating that he was gravely concerned 
over the inadequacy of the present system of testing 
finished welds. 

Dipl.-Ing. E. K. Roscher, Germany, commenced 
by stating that the trend in Germany seemed to be 
not to build faster or more powerful ships, but to 
endeavour to make them more economical. He 
then proceeded to give data establishing the relative 
values of increase in first cost and reduction of 
running costs, and argued that such a thing as a 
simple appendage could prove economical in the 
long run in spite of the slightly higher first cost. 
Such an appendage, he claimed, existed in the 
Kort nozzle, in which the propeller was, in a sense, 
shrouded. During the past five years some 500 ships 
had been fitted with this device. These vessels 
were largely tugs, both single screw and twin screw, 
with powers up to 1,500 h.p. A twin-screw sea- 
going ship for a speed of 21 knots, with such a 
shroud round the propeller was now under con- 
struction after successful experimental tests at 
Hamburg. It might be mentioned that so great 
was the interest in the subject of nozzle propulsion, 
particularly in relation to seagoing vessels in 
Germany, that a sum of about 3,000/. had been 
recently provided through the Society of Friends of 
the Hamburg Tank by a number of shipping com- 
panies, shipyards and engine builders, to be devoted 
to research on it, this being the second donation for 
this purpose. 

Mr. A. T. Wall, O.B.E., dealing with the question 
of hull form, observed that a finer block coefficient 
made for better seaworthiness and better mainten- 
ance of speed in bad weather. The resulting loss, 
judged as pure deadweight, had been partly offset 
by greater beam. Stability had also increased in 
this case, a definite advance having been made as 
the older ships were often in dangerous states of 
stability with the same loadings as the new designs. 
That danger had nearly, if not entirely, disappeared 
to-day. He thought that, though the streamlining 
of erections was popular and spectacular, the 
practice was not always of any great importance 
in ships of moderate speeds. Concentration on 
underwater streamlining would give much bigger 
returns, and in this connection the experimental 
tanks should be consulted. Referring to tankers, 
it would appear that not only speeds but dimensions 
were increasing, but the real issue was somewhat 
obscured, as it seemed probable that the speed of 
certain foreign tankers was governed more by 
political and military considerations than by 
those of economy. The combination system of 








framing for tankers mentioned in the paper had pre- 
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sented no difficulties in construction, and it was 
now well established. He would ask whether it was 
possible to give tables of scantlings for the other 
systems to Lloyd’s rules, instead of for the longi- 
tudinal systems only, as well as methods of arriving 
at the scantlings for the treble tank design, which 
appeared to be a very rational one. 

Several other speakers contributed briefly to the 
discussion and there was, of course, in Dr. Mont- 
gomerie’s absence, no reply. 

The second paper of this group was contributed by 
Commander Howard L. Vickery (C.C.), U.S.N., and 
was entitled “ Effect of New Safety Regulations in 
Senate Report No. 184 on the Design of Merchant 
Ships.”” We propose to reprint this in abridged form 
in a subsequent issue. The paper consisted largely 
of proposed regulations against fire risk and described 
experiments on which these regulations had been 
based. 

The first speaker in the discussion was Mr. Joseph 
W. Powell, United States, who, in a brief review of 
recent cases of loss from fire at sea, expressed the 
opinion that efficient fire protection was largely a 
question of adequately trained and disciplined ship 
personnel. He thought the provisions of the report 
bore too heavily on small ships, particularly as con- 
cerned such matters as accommodation, sanitation, 
and so forth. In any case, it seemed to him that the 
whole vf the problems involved were matters for 
international consideration, and were hardly capable 
of being decided by a single nation, even though that 
nation were a leading one. 

Mr. J. H. Narbeth, C.B., characterising the paper 
as far-reaching and informative, said that, in view of 
the statement in it that the proper fireproofing of 
ships was a subject devoid of background, it might 
be of interest to the meeting that the British 
Admiralty had had fireproofing much in mind for 
some time, and in 1934 fireproof wood was adopted 
for a capital ship. He then displayed some lantern 
slides illustrating certain tests. These showed two 
timber huts, one of untreated wood, and one fire- 
proofed by the Oxylene method. Both huts 
were constructed of yellow fir planking, | in. by 
6 in., and were elevated above the ground, the 
space under the floor being filled with combustible 
material. The views showed the two huts at 
different stages after the lighting of the fire 
under them. At the end of 40 minutes, all that 
remained of the untreated hut was a pile of ash, 
while the treated hut was uninjured and remained 
so even after fresh fuel had been added, subsequent 
to the collapse of the untreated hut, in order to pro- 
vide a more rigorous test. The treated hut con- 
tained a chair and desk furnished with papers, but on 
opening the door these were found to be intact, 
the floor, which was covered with plywood over the 
fir planking, never having reached a temperature of 
50 deg. F., and the side walls not exceeding 70 deg. F., 
both temperatures being ascertained by recording 
pyrometers. Legislation on the matter was over- 
due, and he thought that it should be introduced 
concurrently by all nations. 

Rear-Admiral J. G. Tawresey (C.C.), U.S.N. 
(retired), was of opinion that the paper was con- 
structive, but considered that greater prominence 
might have been given to the nature and amount 
of fireproofing relative to the number of passengers 
carried, as this number was an important factor. 
The progress that had been made in the general 
question of safety at sea was, however, heartening. 

Mr. Frederick D. Herbert, United States, said he 
appreciated the fact that the paper was the result of 
years of hard work, but its chief value at the moment 
was in giving results of careful tests, rather than in 
exploring the applicability of such tests and of the 
regulations proposed. 

Two or three other speakers followed, the general 
trend of the remarks being that the proposals would 
be difficult to apply in small ships, and that the 
paper should be looked upon as one in which recom- 
mendations, and not hard-and-fast regulations, were 
laid down. Owing to the lateness of the hour, 
Commander Vickery was only able to reply briefly. 

MaRINE ENGINEERING PRACTICE. 

Simultaneously with the reading of the papers 
by Dr. Montomgerie and Commander Vickery, two 
others, both dealing with marine engineering, 
were presented, the chair at this session being 
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occupied by Sir E. Julian Foley, C.B. 
these was entitled “The Present Trend in Marine 
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cent. of the full-ahead power. The single- or double- 


Engineering in the United States of America,’’ and | reduction gear controversy was dying down, but 
was presented on behalf of Mr. John E. BurkHardt. | 


It dealt exclusively with the machinery of ocean- 
going merchant Opening with the state- 
ment that much higher in 
United States than in Europe and fuel savings about 
the same, it was argued that this had delayed 
the development of the Diesel engine except for 
small Another adverse factor 
in this direction was that the ship's engineer was 
generally of the “ engine-driver type and voyage 
repair and maintenance were done by an inde- 
pendent crew. The stay in port being short, 
machinery chat required frequent attention was 
no longer popular. Apart from higher first cost the 


vessels, 


labour costs were 


vessels of power. 


Diesel engine was handicapped by the costliness of | 


which was in the ratio of 2-0 to 1-35 as 
The possibility of 


the oil 
compared with boiler fuel-oil. 


developing the Diesel engine to burn cheaper oil | 


but that of reducing first 
cost was more hopeful. Cost might be reduced by 
employing small high-speed land types with reduc- 
tion gear or with electrical transmission, as these 
There was a tendency 


was extremely remote, 


engines were standardised. 


to reduce propeller revolutions in order to increase | 


propulsive efficiency. Except in the slower types 
of ships these revolutions had been reduced by 
about 20 per For steam-driven propelling 
machinery pressures of 400 |b. to 450 lb. per square 
inch and temperatures of 700 deg. F. to 750 deg. F. 
had beecine standard over a wide range of powers. 
The increase of efficiency by using pressures of about 
600 'b. per square inch did not seem worth while 
except for high Much be 
gained by increased superheat, but a good deal 
depended durable material available. 
Molybdenum alloys were being tried out and seemed 


cent. 


powers. more was to 


on being 
to be promising. 

Boiler design was in a state of flux. The Scotch 
boiler was practically obsolete for new ships even 
for moderate pressures. The present trend seemed 
towards a Yarrow type of boiler with super 
and economiser. Oil 
almost exclusively for fuel. The early pulverised- 
coal installations had had no influence marine 
Fewer boilers and larger units seemed to 
Two-boiler installations were be- 
coming up to 6,000 h.p. and would 
undoubtedly be used for higher powers. Generally, 


te be 
heater, air-heater was used 
on 
practice 


be coming it 


common 


fend. In 


no attempt had been made to force boilers, the | 
heat release per cubic foot of combustion space | 
being usually not over 70,000 B.Th.U. per hour. | 


Efficiencies of 87 per cent. were commonly obtained, 
this being obtained by the aid of air heaters and/or 
Forced draught the rule, and 


econom iseTs was 


though induced draught had been employed with | 


success, its use was not likely to be extended. 
Balanced draught had not found much favour. 
Riveted drums were becoming obsolete, and the 


forged drum was giving way to the welded type. 
De-superheaters were practically always used for 
auxiliary but there tendency to 
leave more superheat in this steam. Automatic 
feed regulators, soot blowers and smoke indicators 
were usually installed, and a number of ships had 
been fitted with automatic combustion control, a 
practice that growing. Superheat 
control was The forced- 
circulation boiler was being watched, but marine 
engineers in view of the need of reliability at present 
preferred development work to be done ashore. 


steam, was a 


seemed to be 


now being introduced. 


For steam-driven propulsion the geared turbine 
predominated. 
reciprocating with valves 
exhaust turbines was negligible, either as regards 
the The 
turbo-electric drive was not holding its own against 
the geared turbine, though this system developed 
largely in the United States, and 56 merchant vessels 


engines poppet 


new or conversion of existing engines. 


Development in the direction of | 
and | 


the | 


as turbine revolutions were tending to become 
higher and propeller revolutions lower, double- 
reduction gear was commonly used for vessels of 
16 knots to 18 knots. Peripheral gear speeds had 
increased from 150 ft. to 250 ft. per second. There 
had been a steady increase in electrical drives for 
auxiliaries, practically all the auxiliaries but the 
feed pumps being now motor-driven. Most installa- 
tions ran on 240-volt direct current. Feed pumps 
were high-speed turbine-driven centrifugals, and 


| rotary pumps were used for all continuous-service 


duties. Freon, as a medium for refrigerating plants 
was coming into vogue. The installation of bilge 
and ballast oil separators to prevent harbour pollu- 
tion was practically universal. The complete de- 
aeration of feed water had become insistent with 
the use of higher steam pressures and economisers, 
but no one system had established precedence over 
the others. 

In the discussion which followed, Eng. Vice- 
Admiral Sir George Preece, K.C.B., observed that 
the extending use of electric driving for auxiliaries 
certainly simplified the problem of disposing of 
auxiliary exhaust steam, but in warship practice 
here the steam auxiliary was regarded as being less 
susceptible to damage. A difference in practice 
with regard to reduction gearing might be mentioned, 
it being the British custom to put the main thrust 
bearing at the after end of the gear-case, whereas 
in the United States it was placed at the forward 
his experience the closed-feed system 
worked admirably and its effect on the boilers was 
markedly beneficial. As regards future develop- 
ments, the Navy expected the mercantile marine 
to lead the way in the matters of high pressures 
and high temperatures. 

Eng. Rear-Admiral W. M. Whayman, C.B., 
referred to the latter point by saying that at the 
present time he considered the Navy was leading 
in the matter of the boiler. The mercantile marine 
had been slow in benefiting by the experience of 
the Navy in water-tube boilers, with the result that 
the Scotch boiler, in spite of its drawbacks of being 
suitable for only moderate temperatures and pres- 
sures, had survived far longer than might have 
been expected. High temperatures and high 
pressures could now be still more safely employed 
with the water-tube boiler. On the question raised 
in the paper of high temperatures, the Navy recog- 
nised that the two important points were the 
reliability of the material used and the ability to 
control the degree of superheat, or final temperature, 


| of the steam as it left the boiler. 


This paper was followed by one entitled “‘ Marine 
Engineering Problems of To-day,” presented by 
Mr. Sterry B. Freeman, C.B.E. It dealt in the 
main with difficulties for which no complete solution 
has, as yet, been found. Engineers should not be 


| satisfied with an ideal efficiency of less than 35 per 


jas regards 


cent. for the steam engine and 39 per cent. for the 
oil engine. There was still a good way to go in this 
direction and advance was technically possible, but 
commercially there was the danger that more might 
be spent in first cost than was saved in subsequent 
economy. Comparing six different systems of 
marine propulsion, only two, viz., geared turbines 
and electric transmission, both with high-pressure 
water-tube boilers, were anything like satisfactory 
power: weight ratio. The numerous 


| refinements which had been adopted in steam- 


with a total of 340,000 shaft horse-power had been so 
] 


fitted. Both impulse and combined impulse-reaction 
turbines were used about equally for marine work, 
no purely reaction turbines having been built in 
recent years. 


horse-power two-turbine arrangements had super- 


For powers up to about 10,000 shaft 


seded the three turbine type. The astern turbine was | 


now generally incorporated with the low-pressure 


reciprocating marine installations reduced weight 
and running costs, but increased first cost. It was 
an open question whether such systems were not 
too complicated for outputs below 1,000 shaft 
horse-power, and whether turbines alone would 
not be preferable for powers above 6,000 brake 
horse-power. The working pressure of the steam 
reciprocating engine was conditioned by the Scotch 
boiler generally used, and the adoption of high 
superheat was limited by the danger of lubricating 
oil passing to the boilers. Present methods of 
eliminating this danger needed revision, but it was 
doubtful whether a thoroughly efficient plant could 
be got into a normal engine-room or if its cost would 
be practicable. The turbine had stili many defects, 
some of which could be remedied by costly expe- 
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The first of | turbine only. The astern power was about 55 per | dients, though others, such as blade failure, were 


still baffling. Performance could be improved by 
pressures up to 1,500 Ib. per square inch and 
temperatures of 450 deg. C., but the troubles at 
lower pressures stood in the way and the metal- 
lurgist had not yet produced satisfactory material 
for these conditions. 

Heat rejected in the condenser could not as yet 
be recovered. The system adopted with the mercury 
boiler pointed the way, but not in a manner 
practicable for marine work. Gear-cutting tech- 
nique had been enormously improved—-at commen- 
surate and steam test-bed trials for the 
comparison of mechanical and electrical systems 
of power transmission were badly needed. At 
present the marine geared turbine consumed from 
0-57 lb. to 0-6 Ib. of fuel oil per shaft horse-power 
hour, while turbo-electric machinery required 
0-72 |b. to 0-78 lb. per shaft horse-power hour. 
This seemed a big price to pay for eliminating the 
risk of broken gear teeth and the yet unproved 
benefits of reducing noise and vibration. Electrical 
losses called for reduction. The oil engine had a 
crop of unsolved problems. That connected with 
liner wear was an instance. The simple liner of the 
old four-stroke-cycle single-acting engine would last 
about ten years and was not expensive, but that 
for the modern two-stroke cycle single- or double- 
acting engine cost about six times as much and 
lasted about half the time. Modern forced-lubrica- 
tion systems required overhauling. At present over- 
heating and wear could be concealed by the 
unnoticed carrying off of the surplus heat. The 
range of oil used in the present engines was too 
narrow, and an efficient and trouble-free coal-dust 
engine was overdue, especially for the coasting 
trade. The question of the steam boiler was by 
no means settled ; modern rapid-circulation types 
were deficient in reservoir capacity. The Scotch 
boiler might be given a new lease of life if penalising 
conditions and high factors of safety were not 
insisted upon. Fuel-oil combustion had been 
studied and improved, but coal had not received an 
equal amount of attention. Unfortunately, the 
question of bunker coal had been given a political 
turn, and straightforward engineering economics 
were thus ruled out. The matter was of inter- 
national interest, for if Great Britain had no indi- 
genous oil, neither had Germany, Italy, Japan, 
France, Spain and the Scandinavian countries. 
The question of obtaining oil from coal for marine 
purposes should be studied by all such countries. 
The marine gas engine had also not received the 
attention it deserved. 

The delegates and members and their ladies 
reassembled on Thursday evening at Lancaster 
House, St. James’s, 8.W.1, the occasion being a 
reception given by H.M. Government, which was 
represented by the First Lord of the Admiralty, 
the Right Hon. Alfred Duff Cooper, P.C., Lady 
Diana Cooper also receiving the guests. 


cost, 


(7'o be continued.) 





DEVELOPMENTS IN AERONAUTICAL 
ENGINEERING. 


At the luncheon of the British Engineers’ Associa - 
tion, held on June 16, the topic discussed by Lord 
Sempill was of a more technical character than 
usual on such occasions. Lt.-Col. Lord Dudley 
Gordon presided and pointed out how Lord Semp- 
ill had devoted his whole life to the subject of 
aeronautics, to such an extent indeed, that foreign 
nations had enlisted his help in the development 
of their resources. 

In his opening remarks, Lord Sempill touched 
on historical matters, pointing out that only 
30 years ago A. V. Roe was had up by the police 
for attempting a flight, and the Admiralty turned 
down propositions made by the Wright brothers 
as likely to lead to nothing of practical value. The 
question to-day was what could we do now to 
reap full advantage of this new development. It 
was unlikely, Lord Sempill said, that there would 
be substantial advances in materials, or changes in 
design enabling lighter structures to be produced, 
nor could we foresee any fundamental modifications 
of present design and outline that would give much 
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higher efficiency. 
was to contrive that existing types should carry a 
higher load per square foot of wing area. The 
present-day machines on the London-Paris route 
had a wing loading of 16 lb. to 20 lb. per square foot. 
The most efficient machine to-day was the Pan- 
American flying-boat, which carried 34 lb. per square 
foot. As these machines had a wing area of about 
2,000 sq. ft., the difference became very consider- 
able. A machine designed for the 20 lb. figure 
could not be loaded up too much without risk of 
losing its airworthiness certificate, but if the 
machine were designed to the higher limit it would 
not take off easily, this being the reason for such 
attempts at assisted launching as were represented 
by catapulting and by the Mayo composite craft. 
The first Wright machine to fly at all had a wing 
loading of 2 lb. per square foot and power loading 
of 624 square feet per h.p., the latter being far higher 
than was believed to be possible to-day for standard 
usage. That machine was started down an incline ; 
a form of assisted launching. An aeroplane to 
carry 1,000 lb. of mail between England and New 
York would be so heavily loaded as to be only able 
to take off on possibly one or two days a year. 
The flying boats lying off the west coast of Ireland 
waiting for weather to cross to Newfoundland 
carried 20,000 Ib., with crew and fuel, or a loading 
of 26 Ib. per square foot. If these boats could be 
assisted it would be possible to add to the pay-load. 

The Transatlantic aircraft had a weight of 
45,000 Ib., of which about half was fuel; a reserve 
was necessary owing to the possibility of encountering 
winds of 30 m.p.h. or 40 m.p.h. over the distance 
of 2,000 miles. If a part of the fuel could be saved, 
additional pay load could be carried. The latest 
long-distance flights with the compression-ignition 
engine showed a consumption not equalled by the 
ordinary internal-combustion engine, even when 
using 100 octane fuel. The latest figure was as 
low as 0-34 Ib. per horse-power-hour, and if it were 
possible to change over to such an engine it would 
be possible for the Atlantic boats to carry 3,500 Ib. 





The only aim in view at present | of pay-load as against. zero to-day. 





: a te 
ies t ha ai iri 


© jews aie aah x 


RE iat) eae aides oF: 








With a 15-hour 
flight and 3,000-h.p., petrol engines would require 
19,000 Ib. of fuel and compression-ignition engines 
14,500 lb. This gave a saving of 4,500 lb., and 
even if the latter engine resulted in 2,000 Ib. 
extra weight, there would still be a saving of 
2,500 lb. The points he had mentioned referred 
particularly to civil aviation, which was especially 
important in the Empire. 

At the close of Lord Sempill’s remarks, the 
Chairman asked Sir Louis Smith, M.P., to propose 
a vote of thanks, and in doing so took the oppor- 
tunity of congratulating him on behalf of the 
Association upon the honour of knighthood recently 
conferred upon him. Sir Louis Smith, after 
thanking the Chairman, remarked that the address 
they had heard was very topical. He felt, as an 
engineer, that what was wanted at the present 
time was quantity. Our quality, he considered 
to be the best in the world. and what needed most 
attention was the output of warplanes, not engines. 








APPLIANCE FOR MEASURING 
RADIATION FROM DOMESTIC 
HEATERS. 


One of the exhibits at the recent Conversazione of 
the Institution of Civil Engineers, dealt with on page 713 
of this week’s issue of ENGINEERING, was the integra- 
ting radiometer for measuring the radiant efficiency 
of domestic heaters of the gas, solid-fuel or electric 
types, which is illustrated by the photograph repro- 
duced on this page. It was exhibited by Mr. B. E. 
Martin, of the research laboratories of Messrs. Radia- 
tion, Limited, Radiation House, 15, Grosvenor-place, 
London, S.W.1. The essential part of the radiometer, 
which we may call the receiver, consists of two sets of 
six elements, each formed of a copper block of semi- 
circular cross section corrugated and blackened on its 
outer face and built up to form the opposite faces of 
a parallelopiped, the sides and ends of which are made 
of ebonite. The elements are interconnected by iron- 
constantan thermocouples in series and arranged so 
that alternate junctions are in opposite faces of the 
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receiver. The masses and exposed areas of the copper 
blocks are carefully balanced, and the areas of the 
apertures in a polished sheet-metal casing are also 
equalised so that the receiving faces may be used 
interchangeably. The end connections to the thermo- 
couples are brought out through a hollow pivot to a 
| portable galvanometer of suitable sensitivity, the 
| resistance of the whole circuit being about 20 ohms. 

The heating appliance to be tested is mounted on an 
adjustable table, shown near the centre of the apparatus 
in the illustration, and behind it is a polished chromium 
plated metal screen in the form of a pyramid, the 
object of which is to cut off any back radiation from 
the wall behind the apparatus. The radiation receiver 
is mounted on a semicircular are which driven 
through gearing by a small synchronous motor, so 
that it sweeps through the surface of a hemisphere 
having the heating appliance at its centre, the transit 
occupying 40 seconds. The mounting of the receiver 
on the semicircular are is such that it can be turned 
about its longitudinal axis so as to expose either face 
to the radiation, a stop being provided to ensure that 
the receiving faces are normal to a radius joining their 
centres to the centre of the hemisphere. The receiver 
can also be tilted about a horizontal axis passing 
through the exposed face, a scale being provided so 
that the angle of tilt can be read off. The whole 
mounting is supported in a stirrup which may be 
clamped in any position on the semicircular are, which 
is graduated in 10-deg. intervals. The radius of the 
are is chosen so that the hemisphere over which the 
face of the radiation receiver moves has a radius of 
34-4 in., as in the Leeds test. It should be noted that 
a light screen of plated sheet metal is attached to 
the mounting of the radiation receiver on the side 
remote from the heat source, the object of this being 
to stabilise the condition of the unexposed part of 
the receiver as the are is rotated. There is also a 
triple cylindrical screen, shown prominently in the 
illustration, behind which the receiver passes at the 
end of each transit. The outer surface of this screen 
attains a temperature sufficiently near that of the 
room to provide a region in which the receiver reaches 
a satisfactory balance. 

In this instrument the cooling correction is elimin- 
ated by the form of receiver described and by exposing 
the opposite faces alternately in successive transits 
of the receiver through a zone of the hemisphere. By 
this means the total net cooling is kept very small, 
since the temperature difference between the blocks 
forming the receiving faces is alternately positive and 
negative, and in the course of a complete test the sum 
of the corresponding positive and negative cooling 
corrections becomes very small] relative to the sum of 
the deflections themselves. In testing heaters of the 
usual form, however, it is found only necessary to 
make a single transit of the radiation receiver in each 
zone, the receiving faces being used alternately in 
alternate zones of the hemisphere. The test is started 
with the receiver in the extreme * south ’’ position of 
80 deg. In the first exposure a small deflection of 
the galvanometer in, say, the positive direction is 
obtained. After the reading has been taken the 
receiver is moved upwards by 10 deg. of latitude, 
rotated about its longitudinal axis, and the arc is 
started in the reverse direction. During the second 
exposure the galvanometer needle moves past its 
original zero to a negative reading, and in subsequent 
exposures, which are made at each 10 deg. of latitude 
up to 80 deg. north, the needle moves alternately to 
right and left about the zero position. If the receiver 
be normal to the hemisphere the deflection resulting 
from each angular sweep of the are is multiplied by 
its appropriate cosine-correction factor, and the sum 
of these values is multiplied by a time-correction 
factor. If the receiver be kept vertical throughout 
the test, the cosine-correction factors are automatically 
eliminated and the time-correction factor only is 
applied. When the resulting figure is multiplied by 
the calibration factor in B.Th.U. per square foot 
per hour per scale division per 40 seconds, the B,Th.U, 
per hour radiated by the appliance under test are 
obtained. We understand that the apparatus has 
now been in use for routine testing for several years. 
In the majority of cases where abnormal distribution 
is anticipated, check determinations have been made 
by alternative methods, but in no case has a difference 
exceeding + 1 per cent. been observed. The method 
was described in full in a paper by Mr. A, R. Bennett 
and Dr. Harold Hartley presented at the autumn 
research meeting of the Institution of Gas Engineers 
in November, 1936. 


| 
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British StaNDARD WrovuGut-lron Bars—A specifi- 
cation providing for wrought iron, of 100 per cent. 
puddled pig-iron quality, suitable for the manufacture 
of rings and other lifting gear components, has been 
issued by the British Standards Institution, 28, Victoria 
street, London, 8.W.1, price 2s. 2d. post free. The 
publication covers very fully the testing and inspection 
of the bars. It is designated No. 762-1938. 
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ANNUALS AND REFERENCE BOOKS. 


Kelly's Directory of Merchants, Manufacturers and 
Shippers of the World.—The two bulky volumes, which 
constitute the 1938 edition of this old-established 
directory, have recently been published by Messrs. 
Kelly’s Directories, Limited, 186, Strand, London, 
W.C.2. As has been the case in previous years, 
Volume | is devoted to countries outside the British 
Empire in Europe, Asia, Africa, and America, while 
Volume 2 covers Great Britain, India, and the 
Dominions, Colonies, Protectorates, and Dependencies. 
The arrangement adopted follows precedent; that 
portion of Volume 2 which deals with the British 
Isles constitutes a general trade directory, covering all 
wholesale and manufacturing industries, classified 
both alphabetically according to name and by trades. 
In the remainder of Volume 2, and in the whole of 
Volume |, the names of agents, exporters, importers, 
wholesale merchants, and manufacturers are arranged 
alphabetically, by trades and by town or locality, 
under each country or other geographical division. 
The volumes contain, in addition to indexes to 
countries and towns, an index to trade headings in 
English, French, German and Spanish, and instructions 
for the use of the directory in each of these four 
languages. The printing and binding of the volumes 
of the Directory, the price of which is 31. 48., are of the 
customary high standard. 





THE HOPKINSON DISTRIBUTOR. 


Ir is usual in process work to arrange machines using 
the process steam in parallel, connected on the one 
hand to the steam lines, and on the other to a condensate 
main, into which each machine feeds by way of a 
steam trap. One of the great disadvantages of this 
system is that the steam does not circulate and is only 
admitted to the machine at the rate of condensation, 
the heat transfer consequently being relatively low. In 
order to improve on these conditions, Messrs. Hopkin- 
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Huddersfield, introduced the 


have 
Distributor illustrated in the drawing annexed, which 
combines a Hopkinson-Moynan steam purifier with 


son Limited, of 


one of the firm’s “ Nolos”’ slide-valve steam traps. 
The form of steam purifier was described in Enaryeer- 
ING, vol, exxxviii, page 464 (1934), so that its principles 
are familiar to our readers. Steam enters as shown on 
the left and by means of helical guides is given a 
downward swirling motion until it reaches the bottom 
mouth of the central tube, up which it passes. Water 
or impurities are thrown by centrifugal force against 
the spiral serrations on the inside of the casing and 
horizontal disc in the throat above the trap, and, 
following the grooves, are delivered to the trap body. 
rhe trap is of the continuous flow type, the float 
moving a pivoted lever, 
operates up and down a small slide valve working over 
a vertical seat, both the latter being of Platnam non- 
corrodible and hard-wearing alloy. 

In use this combination takes the place of the usual 
steam trap and is placed in a corresponding position, 
the trap draining as usual into the condensate line. 
Che steam delivery is, however, joined to the branch 


a 


from the steam main, leading to the next machine on | 


the line, this arrangement being repeated for as many 


prolongation of which | 
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machines as are installed. This arrangement has the 
advantage of a definite circulation of the process 
steam, resulting in a higher heat transfer, so that the 
operations can be carried out at increased speeds. 
Dry clean steam only is passed on from one machine to 
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PISTON-RING TESTER. 











Fig. 2. 


turned so as to open out or close up the ring, the torque 
exerted being transmitted through the ring to the other 
vice and thence through the disc on which the vice is 
mounted to the vertical torsion rod. The twist 
produced in the rod is measured by fiducial lines on 








the next. The trap will deliver to the hot well, and is | the dise which move over fixed scales surrounding the 
capable of lifting the discharge through a height of 2 ft.| periphery, the scales being graduated to read the 


or every | lb. per square inch pressure in the :ys“em. 








APPARATUS FOR TESTING 
PISTON RINGS. 


We illustrate on this page an improved form of 
apparatus for testing piston rings, made by Messrs. 
Alfred J. Amsler and Company, Schaffhouse, Switzer- 
land, and claimed by them to be free from the dis- 
advantages of some other apparatus used for the same 
purpose. One method of testing employed is to press 
the ends of the ring together by applying two dia- 
metrically opposite forces, but this method has the 
obvious drawback that the stress is confined to only 
half of the ring, and the conditions are therefore 


| different from those existing when the ring is in service. 


Another method of testing is to measure the force on 
a thin flexible steel band passed round the ring so 
as to draw the ends together, but in this case the 
friction between the ring and the band, which is 
variable, introduces discrepancies. 

In the Amsler piston-ring tester it is claimed that 
friction is practically eliminated. The piston ring 
is closed, or opened out, by applying a bending moment 
which is uniformly distributed over the whole circum- 
ference of the ring and a simple formula is used to 


|obtain the relations between the bending moment 


|and the pressure which would be exerted by the ring 
on the cylinder wall under working conditions. The 
apparatus, which is illustrated by the photographs 
reproduced in Figs. | and 2, on this page, consists 
essentially of two parts, one of which is used for apply- 
ing the bending moment to close up or open out the 
ring and the other for measuring the bending moment 
thus applied. The former consists of a ball-ended 
lever, shown on the right in Fig. 2, which can be turned 
|} round a fulcrum at the centre of the apparatus and is 
fitted with a vice near its inner end in which one end of 
the ring is clamped. The other end of the ring is 


gripped in a similar vice mounted on a disc, the latter | 


being fixed to the upper end of a calibrated elastic 
torsion rod located in the vertical tube shown in Fig. 1. 
Both vices, it should be noted, are free to move in a 
radial direction with negligible friction, so that they 
}are able to adapt themselves to the deformation of 
| the ring during the test. 

The piston ring to be tested, which may have any 
| external diameter from 5 cm. to 15 em., is placed on 
the disc and its ends are clamped in the two vices, as 
clearly shown in Fig. 2. The ball-ended lever is then 


torsional moment in centimetre-kilogrammes, this 
| being equivalent to the bending moment on the ring. 
| Five interchangeable calibrated torsion rods, for 
| maximum torsional moments of 10, 20, 50, 100 and 
| 200 cm.-kg., respectively, are supplied with the 
| apparatus, but only three scales are necessary since 
readings can obviously be obtained on one scale with 
both the 10 cm.-kg. and 100 cm.-kg. rods and on another 
with both the 20 cm.-kg. and 200 cm.-kg. rods. The 
torsion rods can be readily calibrated by passing a 
thin flexible cable round a groove in the edge of the 
measuring disc, which has a radius of exactly 10 cm., 
the cable being taken over a pulley and having a 
known weight suspended from the end. The calibra- 
tion can be carried out in both directions, the pulley 
supplied for the purpose being adjustable for the two 
positions. 

The ultimate strength of a piston ring can be 
obtained with the apparatus by loading it until 
fracture occurs, and to facilitate the measurement of 
the maximum bending moment, a special pointer is 
provided which remains in position on the scale after 
the ring has broken. With this apparatus, moreover, 
the two halves of a piston ring which has broken in 
service can be tested by bending them either in the 
same or in opposite directions. Routine shop tests of 
rings can be rapidly carried out when the required 
radial pressure and the dimensions of the rings are 
known. The bending moment is first calculated from 
the formula M = 3 pbr*, where M is the bending 
moment, p is the radial pressure, 6 is the width of the 
ring, and r is the average radius. Two tolerance 
pointers, shown near the top of the dial in Fig. 2, are 
then set to the desired limits above and below the 
bending moment value calculated from the formula and 
those rings which on test give a bending moment 
within the limits are passed, the others being rejected. 

The sole agents for the Amsler piston-ring tester 
are Messrs. T. C. Howden and Company, 5 and 7, 
Fleet-street, Birmingham 3. 








British STANDARD NICKEL-SItvER SHEETS AND 
Srrir.—aA specification, designated No. 790-—1938, has 
been issued by the British Standards Institution, 28, 
Victoria-street, London, 8.W.1. ,This deals with nickel- 
silver sheets and strip, and covers material up to and 
including No. 3 8.W.G. (0-252 in.) in thickness. It 
provides for seven standard grades of nickel silver, 
ranging from 10 per cent. to 30 per cent. nickel, in four 
tempers, namely, annealed (soft), half-hard, hard, and 
extra-hard. The price is 2s. 2d. posi free 
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PORTABLE ASPHALT PLANT FOR ROAD MAKING. 
CONSTRUCTED BY MESSRS. STANDARD STEEL WORKS, ENGINEERS, LOS ANGELES, CAL., U.S.A. 
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Fig. 2. 


the weight in working order 244 metric tons, with an 
adhesive weight, under normal conditions, of about 160 
tons. It will be capable of hauling international express 
trains, weighing 600 tons, at 40 m.p-h. up the St. 
Gothard incline of 26 per cent., and freight trains of 
750 tons at 31 m.p.h. The one-hour rated tractive effort 


Swiss HicH-Power E.ecrric Locomotive.—It is 
announced in a recent issue of the Schweizerische Bau- 
zeitung that the Swiss Federal Railways and the Ateliers 
de Construction Oerlikon, in conjunction with the 
Schweizerische Locomotiv und Maschinenfabrik (S.L.M.), 
Winterthur, will be exhibiting a new electric locomotive 


“Ae the Swiss National Exhibition at Zurich in 1939. The | at the wheel rim is about 88,200 lb. at 47 m.p.h., and 
ocomotive, which is stated to be one of the most! the corresponding output of the motor at the motor 


shafts is 8,400 kW or about 11,500 h.p. The maximum 
speed of the engine on the Lucerne-Chiasso section has 
been fixed at 68 m.p.h. 


powerful in Europe, is of the Ae 8/14 type already in 
use for the Swiss Federal Railways, but it is of higher 
power. The length over the buffers is 111 ft. 6 in.. and 
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PORTABLE ASPHALT PLANT. 


THE increasing use of asphalt road pavements in 
the United States has led to a demand for a portable. 


asphalt plant that can be quickly moved and 
set up at any place where aggregate materials can be 
economically obtained. To meet this demand, 


Messrs. Standard Steel Works, 5,001, Boyle-avenue, 
Los Angeles, California, U.S.A., have developed a plant 
which is built in sizes varying from 500 Ib. to 5,000 Ib. 
per batch. Similar plants, but of a non-portable type, 
are made by the same company up to 7,000 Ib. per 
batch. The plant, which is illustrated in Figs. 1 and 2, 
annexed, consists of a rotary drier, an _ insulated 
asphalt tank, a steam boiler, a pug mixer, and lower 
and upper frames carrying the subsidiary units. The 
plant is normally transported on its own wheels, or on 
road or rail wagons. When assembling the various 
units on the site, the lower frame, which carries the 
aggregate weighing box, the oil weigh— bucket, and the 
pug mixer, is rolled into place on to a suitable founda- 
tion by the use of skids, the ends of which are then 
raised to the top of this frame. The upper structure, 
which embraces the sizing screen, feed bins for the 
mill, and hot aggregate elevator, is then drawn into 
place over these skids by means of a trolley operated 
through cables and sheaves. After this the drier is 
pulled into place, the wheels resting on a temporary 
track, and the pipe work is fitted and connected up. 
In the plant shown in Fig. 1, the drier can be seen in 
the foreground with the boiler on the left, and the two 
frames with the hot aggregate elevator behind. The 


| last three units are shown to a larger scale in the plant 


illustrated in Fig. 2, which also shows the dust elevator 
on the right. 
Four or more bins are generally provided for the 


feeding of the plant. In a typical lay-out, one of the 





bins is used for sand and the other three for stone, 
the sand bin being provided with a reciprocating plate 
feeder, and the stone bins with adjustable gates. The 
feed bins are located above a belt conveyor, which 
discharges into a trough. From this trough, an elevator 
delivers the material into the dryer by means of a 
chute. The dryer is of the two-tyre revolving type, and 
bares at a peripheral speed of 135 ft. to 145 ft. per 
minute, continuously agitating the aggregates during 
drying and heating. The drier is oil-fired, and is 
| equipped with a fuel pumping set and heater to ensure 
— combustion of the fuel. From the dryer, the 
hot aggregate is delivered to a sizing screen by means 
of a second elevator. this being of the chain 
type and completely enclosed. The elevator is built in 
sections for convenience of transport. The screen is 
of the vibrating type, and is of such a size and area 

















720 


as to effect separations within the tolerances required 
by any ordinary specification. The wire for the screen 
is flat-topped for sizes over 4 in., and the screen is 


operated at such a speed that at no time is more than | 


5 per cent. carried over from the preceding bins. 
When the specification requires a change in the screen 
size, the required alteration can readily be made. 
The hot storage bin below the screen has a capacity 
equal to eight times the rated capacity of the mixer. 
It is divided into four compartments in line, propor- 
tioned so that their percentages will approximate to 
the mixture being handled. Each compartment is 
provided with an overflow pipe to indicate excess 
feeding of any particular aggregate to the operator. 


If this occurs, a correction is made by adjusting the | 


feed of the bin supplying the dryer. Each of the 
overflow pipes leads to a central discharge pipe, and 
each is arranged to prevent contamination of the 
adjacent bin. Each compartment is provided with an 
individual outlet having a roller-type gate. When 
this gate is closed, there is no leakage into the weigh 
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chimney temperature governs the fuel supply, the | high-grade Turkish chrome ore and a normal grade 


latter in turn automatically controlling the tempera- 
ture of the aggregate being discharged. The recorder 
is in full view of the fireman, who has also, in connection 
with the recording thermometer, a portable indicator 
with thermocouples connected to the asphalt tank 
and fuel-oil tank. As shown in Fig. 2, access is 
given to the plant operating platform by means of a 
ladder. All the running gear within reach of the 
operators is fully guarded. 








THE CERAMIC SOCIETY. 
Tue Spring Meeting of the Refractory Materials and 
Building Materials Sections of the Ceramic Society 
was held on May 17, in connection with the Clay 


| Convention, at Torquay. Among the papers presented 


box. The gates are designed to cut off quickly without | 


clogging or arching. Each bin is provided with a 
removable cover, access and vents for air 
cireulation and the escape of vapour. 

It is recommended that a dust collecting system, 
as shown on the plant illustrated in Fig. 2, should be 
used in connection with the drier to recover the fine 
dust otherwise escaping in the chimney draught. The 


doors, 


| 


svstem consists of a dust elevator, dust storage bin | 


and dust screen, the latter being operated either by 
a direct-coupled motor or by a clutch. The screen 
discharges into a suitable weighing box. The dust bin 
is attached to the aggregate storage bin, and is so 
designed that when not in operation the apparatus is 
effectively sealed to prevent leakage into the weighing 
box. The elevator is of the self-supporting type and is 
operated by a jaw clutch. From the bins, the materials 
vass to the aggregate weigh box. This has sufficient 
capacity for a complete batch, including the filler, 
and does not require manual levelling. The box hangs 
free from four-point suspension scales. The discharge 
opening on the weigh box is so designed that when 
closed there is no leakage into the mixer and there is 
no segregation of sizes when the aggregates are dropped 
into the mixer. The axis of the weigh box is set at 
right-angles to the shafts of the mixer, which arrange- 
ment facilitates the blending process. An automatic 
controlling device is provided to operate all the gates 
in a predetermined cycle, with a two-second time delay 
between the closing of one gate and the opening of the 
next. 

The asphalt bucket is steam-jacketed, and is of the 
bottom-discharge mushroom type, with a capacity not 
less than 10 per cent. of the rated capacity of the 
mixer. The conical bottom is fully steam-jacketed, 
and the mushroom valve is of the non-drip pattern. 
The scales carrying the bucket are of the beam type, 
and similar to those used on the aggregate weigh box. 
The electrical device controlling the automatic weighing 
of the asphalt is arranged to first open the valve on 
the supply line, this valve remaining open until all 
the asphalt, with the exception of the last 10 per cent., 
is in the bucket. The valve is then partially closed, 
a dribble being allowed to a final quick cut-off. After 
weighing out, the asphalt is automatically discharged 
into the mixer through a fan-type thin sheet spreader 
set parallel to the shaft and of the full width of the 
mixer The spreader has an adjustable opening in 
order that a thin sheet of asphalt may be delivered 
uniformly into the mixer. The valve on the asphalt 
bucket is interlocked with the gate on the weigh box 
and opens simultaneously, or at a predetermined time 
sfter the weigh box has been opened. The automatic 


t le« tri dev Ces on the weigh box and asphalt 
bucket are so arranged that there will be no over- 
weighing, under-weighing, or substitution while the 


scales function within the tolerance permitted by the 
United States Bureau of Standards and the Sealer of 
Weights and Measures. The interlocks are arranged 
so that it is impossible to drop the aggregate into the 
mixer until the mixer has discharged its previous batch. 
Che mixer is electrically timed in accordance with the 
specifications, and it cannot be discharged until the 
time cycle has elapsed, nor can the weigh hopper be 
discharged into the mixer until the gate has 
been closed. 

The mixer is of the twin-shaft pug type, the internal 
volume being measured to the top of the paddle tips, 
leas the shafts and paddles. Mixers of 500 Ib. to 3,000 Ib. 
apacity have 28 paddles, and mixers above this size 
have 32 paddles. The clearance between the ends of 
the tips and the mixer shell is } in. for all mixers. 
When the tips have worn so that they are further than 
1? in. from the shell, they are replaced by new tips, 
the removable tips being made of special white iron. 
The bottom of the mixer is made in sections, and may 
be removed and replaced without . 
parts, 

The plant is equipped with a recording pyrometer 
and with thermocouples on the chimneys, so that the 


mixer 


disturbing other 


was one by Mr. T. R. Lynam and Mr. W. J. Rees, 
entitled “‘Chrome Refractories for Use in _ the 
Neutral Course of the Basic Open-Hearth Furnace.” 
Mr. Rees said that the work described was carried 
out three years ago, but the Council of the British 
Refractories Research Association had only just 
sanctioned publication. In a report on “ Chrome 
Ores as used in the Refractories Industry ” in 1933, the 
same authors had alluded to the possibility of calculating 
the amount of fairly pure and finely-powdered mag- 
nesite necessary to add to a chrome batch to convert 
the serpentine present into forsterite, a more refractory 
magnesium silicate. Theoretically, 0-33 per cent. 
magnesia would be needed for each 1 per cent. silica 
present. Attempts were made later to produce a 
neutral chrome brick to withstand the “‘ cutting in ” 
action of the silica bricks above, and also to with- 
stand high pressures at high temperatures. For this 
purpose, small proportions of lime and barium sulphate 
were added to high chrome ore and concentrate. The 


| effect, on the fixed product, of grading a high chrome 


concentrate had also been investigated. In investiga- 
ting the effects of small additions of magnesia to a 
chrome batch, a Rhodesian chrome ore of known 
composition was used, and the necessary amount of 
pure calcined magnesia added, or, in some cases, dead 
burned Grecian magnesite instead, briquettes and 
other test-pieces being prepared and duly tested. 

The results of tests indicated that the addition of 
the theoretical proportion of magnesia calculated to 
convert the serpentine into forsterite did not effect 
any marked improvement in the mechanical strength 
at high temperatures. Increasing the addition to 
10 per cent. raised the final fail temperature about 
60 deg. C. The test-pieces containing small additions 
of Grecian magnesite gave results indicating a definite 
increase in mechanical strength at high temperatures— 
probably due to ferruginous impurities in the magnesite 
facilitating reaction with the serpentine. Examination 
of micro-sections of the fired briquettes afforded 
evidence confirming that obtained from the refractori- 
ness-under-load tests. 

In connection with lime bonding, calcium carbonate 
was added to the Rhodesian chrome ore and to a 
chrome concentrate in proportions to give respectively 
1, 2, or 3 per cent (of the ore or concentrate) in the 
fired product. The briquettes and test-pieces prepared 
from the ore and bonded with lime were very dense 
and well vitrified, while those from the lime-bonded 
chrome concentrate were of excellent shape, had a 
crystalline appearance, and were much stronger than 
test-pieces made from the unbonded chrome concentrate. 
The test-pieces from lime-bonded mixes were much less 
difficult to make than those from unbonded material. 

Results of refractoriness-under-load tests indicate 
that a product made from a lime-bonded chrome 
concentrate batch gave no marked improvement in 
mechanical strength at high temperatures over that of 
the batch alone, and that a lime-bonded Rhodesian 
chrome had an even lower mechanical strength at high 
temperatures than one made from the Rhodesian ore 
alone. 

In tests on barium sulphate bonding, briquettes and 
refractoriness-under-load test-pieces were prepared 
from chrome concentrate batch mixed with 5, 10 and 
15 per cent., respectively, of barium sulphate (finely 
powdered). The fired test-pieces were strong, of good 
shape, and had a crystalline appearance. The results 
of these tests indicated that barium sulphate provide 
efficient bonding power at high temperatures under 
pressure, the improvement in the final fail-point 


temperature of the barium sulphate-bonded chrome- | 


concentrate test-pieces over that of the chrome con- 


centrate batch alone being particularly 


(1,360 deg. to 1,370 deg. C.) would most likely be 
eliminated by using higher making pressure, being 
probably due to high porosity of the test-pieces. In 


the large-scale experiments carried out under works 
conditions, this high porosity should be considerably 
reduced by the use of correct grading and high making 
pressure. 


Barium sulphate a bond was also tested with a 


as 








noticeable. | 
The comparatively low start-to-fail points observed 


| first. 


Grecian chrome ore. Experiments were made to 
compare the results obtained by using chrome con- 
centrates and precalcined ore, respectively. 

The calcined ores were made up into three grading 
compositions, and each of these three was also pre- 
pared with the addition of 5 per cent. of barium sul- 
phate. Grading composition No. 1 consisted of 45 per 
cent. coarse, 10 per cent. medium, and 45 per cent. fine 
grains. Grading composition No. 2 consisted of 7 per 
cent. coarse, 50 per cent. coarser medium, 35 per cent. 
finer medium, and 8 per cent. fine. Grading composi- 
tion No. 3 consisted of 22 per cent. coarse, 24 per cent. 
coarser medium, 16 per cent. finer medium, 38 per cent. 
fine. 

From the results of tests for refractoriness-under-load, 
the 45/10/45 grading seemed to be the best for use with 
the calcined Turkish ore, although no apparent advan- 

e was gained in using barium sulphate as a bond. 
With the calcined Grecian ore, the third grading 
composition seemed to give the best results, and the 
effect of adding 5 per cent. barium sulphate was very 
noticeable, the final fail points for all three grading 
compositions being about 1,600 deg. C. 

A report by the authors, referred to at the beginning 
of this paper, recorded that the mechanical strength at 
high temperatures of a test-piece cut from a lump of 
ore was found to be much greater than that of test- 
pieces prepared from ground ore. This indicated that 
the crystalline continuity of the grading composition 
of the brick batch was a very important factor. With 
the best grading and bond, an improved neutral course 
chrome brick would almost certainly be produced. 

In most cases the lowest porosity and the highest 
bulk density were obtained on test-pieces made by 
the hand-tamping process, as used for the manufacture 
of basic and neutral refractories. The range of best 
grading compositions from the point of view of low 
porosity and high-bulk density included the 45 per cent. 
coarse, 10 per cent. medium, and 45 per cent. fines 
composition, as specified by previous investigators 
when working on entirely different materials—namely, 
silica and magnesite. 

The slag-test crucibles prepared from the grading 
compositions giving the lowest porosity figures and 


| highest bulk-density value were found to offer the 


greatest resistance to slag absorption, whereas 
those having high porosities absorbed the slag and 
eventually lost their shape by bloating. 

The sound briquettes had been subjected to a simple 
spalling test. This test, with the application of a slight 
tensional force after test, indicated that although the 
briquettes prepared from the coarser grading composi- 
tions offered very good resistance to spalling, they had 
become weak structurally and were also exceptionally 
friable. 

The improvement in mechanical strength at high 
temperature expected from test-pieces prepared from 
the grading compositions giving the lowest porosity 
and highest bulk-density values was not realised. 
This was apparently due to the absence of bond and 
to the low making pressure. It was proposed to apply 
the results of this preliminary work to larger-scale 
trials, when bricks would be prepared using high making 
pressure, and in some cases barium sulphate would be 
added as a bond. Brief allusion was made in the paper 
to later experiments in which barium carbonate in 
place of barium sulphate proved successful as a bonding 
agent. 

At a joint meeting of the Refractory Materials and 
Building Materials Sections, the following two papers 
by Messrs. E. Rowden, F.1.C., and A. T. Green, F.L.C., 
were presented by Mr. Rowden, viz. :—(1) ‘ Problems 
Encountered in Evaluating the Performance and 
Efficiency of Kilns in the Heavy Clay Industries.” 
(2) “Some Aspects of the Firing of Intermittent Kilns 
in the Heavy Clay Industries.” As copies of these 
papers were not available, Mr. Rowden was only able 
to submit a somewhat hurried survey of the ground 
covered, although of considerable interest, it is not 
possible to deal with them at present. 

A third paper, by Mr. G. C. Matthews, was entitled 
“Tunnel Kilns in the Heavy Clay Industries, with 
Special Reference to Recent Developments in South 
Africa.”” This, after briefly tracing earlier develop- 
ments in the process of burning bricks, summarised 
the advantages and main disadvantages of a tunnel car 
kiln, and described a successful type of kiln. Reference 
was made to two direct-fired tunnel kilns for firebricks 
seen in South Africa (near Pretoria). The first kiln 
(built in 1932) was 349 ft. long, and had an out- 
put of 125,000 firebricks per week, burning 65 tons of 
coal, the peak temperature being 1,420 deg. C. To 
pass through the full length of the kiln took 137 hours. 
The internal width was 5 ft. 9 in., the preheating zone 
was 127 ft. long, the fire zone 112 ft., and cooling zone 
110 ft. There were eight fireboxes on each side. A 
smaller kiln, of similar design, was constructed last 
year, and had proved even more satisfactory than the 
This new kiln was firing special refractory shapes 
for the local steel industry, its output being equivalent 
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to about 40,000 firebricks per week. The internal 
width was 3 ft. 9 in.; preheating zone, 111 ft. 6 in. ; 
fire zone, 64 ft. 6 in. ; cooling zone, 74 ft.; the total 
length being 250 ft. This kiln was fired from five 
fireboxes on each side, similar in design and size to 
those on the large kiln. Excellent results had been 
obtained with a new type of dryer, located parallel 
with the kiln and heated with hot air drawn from the 
cooling zone. 

The builders of these kilns had constructed several 
small kilns in the Sheffield district for firing special 
refractory shapes. These had mostly outputs of 80 tons 
to 100 tons per week, using 11 tons to 12 tons of coke. 


These kilns were of the semi-muffle type, fired from one | 


small suction gas producer on each side. 

As the tunnel kiln which burnt one clay satisfactorily 
might fail on another clay unless it was specially 
proportioned to deal with that clay, close co-operation 
between the builder and the user was necessary. The 
site for a tunnel kiln should be carefully chosen in order 
to secure the fullest advantages. 








THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 
(Concluded from page 667.) 


THE next meeting in connection with the Annual 


Convention of the Incorporated Municipal Electrical | 


Association, at Torquay, was an informal discussion 
on Wednesday afternoon, May 25, on the Govern- 
ment’s proposals for the reorganisation of electri- 
city distribution. This was opened by Alderman 


Sir Percival Bower and Mr. W. P. Lilwall, and 
its general tregd may be indicated in a _ few 
words. Objection was expressed to the Govern- 


ment proposals that under certain conditions muni- 
cipal electricity supply undertakings should be 
acquired by companies, and once again it was empha- 
sised that the small undertaking was not necessarily 
inefficient. It also appeared that the general feeling 
was that the Commissioners should be given more 
power to deal with undertakings that had not fulfilled 
their obligations. In addition, it was thought that some 
consultative body should be appointed which all under- 
takings could approach on questions of conduct. 
Progressive undertakings should not be interfered with 
merely because others were unprogressive. 

After the meeting a garden party was held at Torre 
Abbey at the invitation of the Chairman and Members 
of the Torquay Electricity Committee. 

Hire Purcuase Law. 

The meeting on Thursday morning, May 26, was de- 
voted to consideration of a paper on “Hire Purchase 
Law and its Application to Municipal Electricity Supply 
Undertakings,” by Councillor F. E. Sugden. This 
dealt in detail with the provisions of the Bill now 


before Parliament, as it might affect municipal electri- | 


city supply undertakings. The Bill, said the author, 
would undoubtedly pass in some form and it was 
equally clear that electrical undertakings would not 
be exempted from its operations. Taking the clauses 
seriatem the Bill applied to hire purchase and‘ credit 
sales agreements regarding goods whose value did not 
exceed one hundred pounds. The cash price of the 
goods must be stated and there must be a notice giving 
the terms under which the hirer might terminate the 
agreement. After one-third of the purchase price had 
been paid the goods could not be taken back without 
consent or without an Order of the Court. It would 
seem that in future a municipal electrical undertaking 
could not enter upon premises without authority, 
though at present they were entitled to do so at all 
reasonable times in order to inspect meters and other 
equipment. 

They had also powers to remove, test and re- 
place goods and to hire appliances under such condi- 
tions as might be agreed on. These almost unlimited 
powers would be restricted if the Bill became law. 
Where an electrical undertaking installed fittings the 
cost of the installation might be included in the hire- 


purchase scheme, the word installation having the | 
meaning laid down in the Electric Lighting Act of | 


1882, and including the fixing and any construction or 
erection on the premises. The whole question had 
been engaging the attention of the Association for 
some time and the paper was an addendum to advice 
he had already tendered to members. 

Opening the discussion, Mr. E. A. Logan said that 
the Association would shortly have the opportunity 
of preparing a model agreement to guide undertakings 
in their relations with hire-purchase consumers. His 
experience was that the percentage of debts incurred 
in this business was less than 0-1 per cent. There 
need be no nervousness about having to state both the 
cash and hire-purchase prices in the agreement. He 
already did this and it had raised no adverse comment. 
Aldermnn Sir Percival Bower thought that there 
would be general agreement that the principles 
embodied in the Bill were long overdue and that those 





who were upright in their dealings had nothing to 
fear from it. It would at least stop the exploitation 
| of a large number of people who could least afford it. 

| Mr. A. Nichols Moore asked about the position of 
|the landlord and the supply undertaking, if the 
| installation had to be removed. The case of agreements 
|entered into by consumers with manufacturers’ repre- 
sentatives would also present problems. Mr. E. K. 
| Richardson was rather concerned with the effect of 
|the Bill on certain provisions of the 1926 Act. At 
|least 10 per cent. of his consumers changed their 
|residence annually, sometimes into other districts. 
| As long as they fulfilled the provisions of the new Bill 
it seemed that there was nothing to stop these con- 
sumers taking any apparatus they were purchasing 
under hire-purchase agreements with them, though 
this was contrary to the 1926 Act. In his area they 
only entered into agreements with tenants, if the 
landlord consented. The President asked about the 
position in regard to recovery where the instalments 
were paid through a meter by additions to the price 
per unit, or where the amount was collected through 
the fixed charge portion of the meter. 

In reply Councillor F. E. Sugden said that it was 
sometimes difficult to decide whether a transaction was 
a credit sale or a hire purchase and it might be neces- 
sary to draft a carefully-worded agreement, making 
clear which was being entered into. Installations 
should only be made subject to the consent of the 
landlord. In the case of removals, any legal action 
would have to be brought in the district where the last 
| payment had been made. Where the hire purchaser 
| had taken goods to another area it would not be 
| possible to recover unpaid instalments from the supply 
| undertaking in the new area. 





| 


Atr-ConDITIONING. 


At the meeting on Thursday afternoon, a paper on 
| ** Air-Conditioning *’ was read by Captain J. C. Chaytor. 
The author said that although considerable research 
into the treatment of air had taken place during the 
|nineteenth century, it was not until W. H. Carrier 
| announced his rational psychometric formule in 1911 
| that much change of outlook became evident. During 
| the ensuing twenty years many air-conditioning installa- 
|tions had been introduced into factories, while in 
| 1932 it first began to be used in American theatres to 
|combat the summer slump. Since then, its use had 
spread to restaurants, shops, offices and, in fact, to 
jany establishment that depended for its profits upon 
| public patronage. In recent years a demand for its 
installation in the home had also begun to arise. The 
| most common type of plant made use of a central fan, 
| but unit conditioners, which could either be connected 
to existing heating systems, or be self-contained, 
| were also employed. These eliminated the necessity 
|for ducting. These were only broad distinctions, 
|and it was possible, especially in the United States, 
| where electric space heating was almost negligible, for 
several unit heaters to have self-contained refrigerating 
systems, while the heating coils were connected to the 
pipework of a central heating system. 

In the United States, the electricity supply industry 
was, in the main, welcoming the air-conditioning load, 
though it was viewed with alarm by some, especially 
in the south, where the growth of the summer cooling 
load had shifted the annual peak from December to 
July or August. In these latter months, owing to 
high daily temperatures and intensive humidity, genera- 
ting and distributing plants were least capable of 
carrying the demand. In England, there was little 
scope for spectacular summer cooling, and the majority 
of air-conditioning plant so far installed was for all- 
the-year round use. Excluding installations for national 
defence purposes, the author estimated that the air- 
conditioning load in Great Britain at the end of 1937 
| totalled 70,000 h.p. The figures for consumption 
| varied considerably, but a large factory in the Midlands 
| with an installed horse-power of 350, consumed 875,000 
| kWh per annum, and a textile factory, in which half 
| the motors ran for 7,350 hours per annum, and the 
|remainder for varying periods during the summer 
| months, 1,350,000 kWh. A _ restaurant 





consumed 
in London, with 687 h.p. installed, used 802,000 kWh 
|in 1937, and the manufacturer of an all-electric self- 
contained unit conditioner stated that the consumption 
was 5,000 kWh per annum. This unit was fitted with 
a }-h.p. compressor motor, a ,\;-h.p. fan, and heating 
elements of 2,100 watts. 

The use of air-conditioning not only promoted com- 
fort, but health, as was shown by the fact that a 
reduction of absenteeism of as much as 40 per cent. 
had been secured in American offices where it was 
employed. It also contributed to higher output 
owing to the absence of outside noises and the presence 
of a more invigorating atmosphere. It had a beneficial 
| effect on sufferers from asthma and hay fever, and in 
the treatment of circulatory and rheumatic diseases 
it assisted in maintaining that constant temperature, 
which was so beneficial to the patient. In the home 
it prevented wood from overdrying and walls and win- 





dows from warping. Carpets, curtains and other 
fabrics would last longer and dust could be nearly 
excluded. Its growing employment was also having 
an effect on the architecture of buildings. At Hershey, 
in Pennsylvania, there was a chocolate factory without 
a window, and in New York there was an office building 
with outside walls of glass brick. Both were entirely 
air-conditioned. As increased knowledge became 
available to air-conditioning engineers, to architects, 
and to the British public, the prejudice against the 
air-sealed buildings would tend to disappear, and people 
would come, moreover, to rely on manufactured 
weather. The electricity supply industry, to whom 
air-conditioning was a field for the sale of millions of 
kilowatt-hours, was the logical body to collect and 
disseminate such information as would facilitate the 
more wide-spread adoption of the idea, and they 
should rise to the occasion before others stepped in. 

Mr. J. N. Waite, who opened the discussion, said 
that there was a real difference between heating and 
ventilating and air-conditioning. In one scheme he 
had examined the cost of the former was 4001., and of 
the latter 1,358/. The factors which controlled comfort 
were rather complex, and what was comfort for one 
person was not necessarily comfort for another. Certain 
domestic conditions were necessary for the alleviation 
and cure of certain diseases, and the equipment of 
hospitals and clinics for this purpose would be a great 
service to humanity. 

Mr. C. R. Richards said that the automatic control 
of humidity would be necessary in the case of air- 
conditioning plant in factories. There was also a very 
real need for the adoption of air-conditioning in enter- 
tainment houses, though the capital cost could not 
always be justified. For residences, on the other hand, 
he could not visualise any great exteasion of its use. 

Mr. B. Ackery also thought that the growth of air- 
conditioning in this country would not be very spec- 
tacular, though the supply industry should do what it 
could to stimulate the demand. Electricity need not 
necessarily be the motive power. In one hotel in 
London the refrigerator compressors were driven by a 
steam turbine, electricity being only used as a stand-by. 

Mr. N. T. Smith said that heating offered a useful off- 
peak load during eight months in the year. One large 
cinema-owning company was prepared to adopt 
electrical thermal storage where a suitable tariff was 
available. 

Mr. A. E. L. Betts stressed the importance of 
co-operation with heating and ventilating engineers. 
The question of air distribution was extremely difficult, 
particularly in regard to the design of ducts and 
outlets. The running cost of the unit air-conditioner 
appeared to be about 10/. per annum for a 2,000-cub. ft. 
room, and a very high degree of comfort would be 
required to justify such a cost. Mr. M. I. Lipman 
asked the supply industry not to ignore the value of 
the building heating load, much of which could be 
comfortably supplied off peak at attractive rates. 

Captain J. C. Chaytor, in reply, did not agree with the 
idea that there was nothing to fear from gas competi- 
tion. Even in America, where the supply industry 
had got in first, the gas industry was nibbling at the 
load. In cinemas it had been found that the amount 
of dehumidification required varied with the nature of 
the film and its effect upon the audience. 

ANNUAL DINNER. 

In the evening the Annual Dinner of the Association 
was held in the Town Hall, Torquay, with the President 
in the chair. 

Proposing the toast of the ‘ Association,” the Rt. 
Hon. Leslie Burgin, M.P. (Minister of Transport) said 
that the Government hoped to bring in the Electricity 
Redistribution Bill early next session. He had 
received deputations from all sections of the industry, 
and no doubt would find it possible to meet many of 
the points in the earlier criticisms and to secure agree- 
ment on a number of other important matters. Officers 
and servants of authorised undertakings could rest 
assured that the Bill would contain proper provision 
for their protection. All existing superannuation, 
pensions and like benefits would be preserved. 

The President, in reply, said that the industry hoped 
that the present period of indecision on the part of the 
Government would soon end, as it was definitely 
checking progress. 

The Annual General Meeting of the Association was 
held on Friday morning, May 27, when Mr. H. C. 
Lamb, Chief Electrical Engineer, Manchester, was 
elected President for the ensuing year. 








GeNeRATION OF Execrriciry iN GREAT BriraIn.— 
During the first five months of the present year the total 
amount of electricity generated by authorised under- 
takers was 10,341 million units, as compared with 9,648 
million units in the corresponding period of 1937. The 
difference of 693 million units represents an increase of 
7-2 percent. The above figures have been issued by the 
Electricity Commission, Savoy Court, Strand, London, 
WC. 2. 
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THEgEFFECT OF CIRCUMFERENTIAL | 
PITCH OF STEAM TURBINE 
BLADES ON TORQUE.* 

Li M.1.Mech.E. 


sy Ropert Dowson, B.Sc., 


Now that the science of practical hydrodynamics 
and aerodynamics is becoming more and more applied 
to turbines, pumps, fans, and compressors, it is of 
interest to inquire how far the knowledge of aerofoil 
mechanics is applicable to (for example) steam turbines. 
In practical steam turbines, it is not yet possible to 
use aerofoil blades, that is, streamline contours of 
small curvature. Almost all steam turbine blades 
have much greater curvature than aerofoils, on account 
of the necessity for utilising the entire head of steam 
in a practicable number of stages. Thus, for example, 
the effective head utilised by a modern steam turbine 
is about 300,000 ft., and not more than 80 stages can | 
be adopted at most, on account of overall length. 

In order to have a large enough rate of change of 
momentum of the steam jets of these stages, it is 
necessary to adopt blade discharge angles of not more 
than about 20 deg. From considerations of * flow-in ” 
from the preceding nozzles, the inlet blade angles 
cannot be more than about 90 deg., and in impulse 
turbines the angle is normally much less. The nominal | 
“ outside angle’ of normal turbine blades therefore, | 
instead of being obtuse (as in aerofoils), is about 90 | 
deg. or less. The above limitations have already been | 
discussed briefly by the author.t In the present paper, | 
the point to be examined is whether the crowding together | 
of steam turbine blades has effects similar to those | 
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of this work some careful tests were carried out with |The principal particulars of these four experimental 
a single set of guide blades and four sets of runner | sets of blading are summarised in Table IT. 


| blades, each having a different circumferential blade 
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All the experiments were | temperature. 


The primary experimental data required were as 
| follows :—(1) Initial steam pressure. (2) Initial steam 
(3) Final steam pressure. (4) Torque 
(or weight in scale pan of dynamometer). (5) R.p.m. 
|(6) Steam consumption. To these were added the 
| experimentally determined items :—(7) Mechanical and 
| frictional losses. (8) Blade tip clearance leakage losses. 

The nature of these experiments was such that the 
observations to be made were straightforward and 


TaBLe 1.—Ezperimental Sets of Reaction Blading. 





Set No Particulars of Blading Adopted. 
' 
Comprising No. 17 cylinder liner and 
17 No. 17 runner sleeve (both standard) 
17B No. 17B runner sleeve (which had the same root 
spacing sections as the cylinder). 
174 4 new standard (17C) runner sleeve bladed the same 
as No. 17 runner sleeve 
17U runner sleeve with every other blade removed 


} i7¢ 


involved no difficulty. The effective steam pressure 
adopted throughout the experiments was 27-2 in. 


| water gauge, with practically atmospheric exhaust 


(0-2 in.). The steam pressure was measured by a 
water column and the back pressure by a U-tube 
containing water. The barometric pressure was 


recorded by a Fortin barometer. The initial superheat 
was about 40 deg. F., the steam remaining superheated 
| throughout the turbine. With this small range of 
expansion spread over fourteen rings of blades, the 
jet velocity (with equal degree of reaction) was of the 
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noticed in aeroplane practice 
is stated to have less lifting effect than a monoplane 
of the same wing surface. The biplane arrangement is 
analogous to the circumferential pitching of steam 
turbine blades Additional wing surfaces in 
one behind the other, analogous to pressure compound- 
ing in a turbine, are not adopted; and the reasons 
for this may have some bearing on turbine blading 
eftix wnecy Only the first of these problems is dealt 
with in the present paper 

The difficulties in the way of experimental investi- 
gation of such problems are considerable, being due 
mainly to the virtual impossitility of separating 
the variables. It is not easy to frame the experiments 
in such a way that alteration of one factor does not 
appreciably affect other factors, a “key” 
experiment is scarcely attainable 

Circumferential Pitching of Steam Turbine Blades.— 
A common experiment in steam turbine engineering 
is to determine the best circumferential spacing of the 
blades by trial of various pitchings, until the optimum 
efficiency obtained. Some years ago, the author 
was engaged in such experimental work with compound 
reaction blading of the Parsons type, and in the course 


series, 
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* Paper read before the Steam Group of the Institution 
of Mechanical Engineers, on Friday, February 25, 1937 
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steam turbine, compounded, with seven 
reaction pairs of rows of radial clearance blades, the 
same profile being used throughout. The mean dia- 
meter of the blade rings was 6{ in. and the nominal 
blade length, assuming zero tip clearance, was j in. 
Four experimental sets of blading were used, as set 
out in Table IL. Figs. 2a and 2+ illustrate these bladings. 

The effect of blading the runner of set No. 17B 
with cylinder root spacing sections was to increase 
the circumferential pitch and reduce the number of 


pressure 


PARTICULARS OF 


TABLE II 


Mean Circum- 


Gectvens No ferential Pitch, p Mean Op 

Set Blade of 
No No | Runner 

Cyl Run- Blades. Cylinder, Runner, Cylinder, 

inder ner In In In 
17 1A iB 9B 679 0-206 0-222 | 0-0787 
17B 1A iB iB 567 0-206 0-367 0-0787 
17¢ 1A 3B 9B 693 0-206 0-218 0-0787 
17C* 1A 3B 346 0-206 0-441 0-0787 


runner blades. Since the runner blades of set No. 17 
were deemed to have rather large tip clearance (0 -0207 
in.), a new runner, No. 17C, was made as a check. 
This had runner blades with 0-0125 in. tip clearance. 





ning, o. 
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In the latter, a biplane , carried out in a small specially-designed axial-flow | order of 140 ft. per second or 96 m.p.h., being modified 


somewhat when an unequal degree of reaction existed 
which was unavoidable. 

Since all the experiments were made with a very 
small pressure drop, it was permissible to treat the 
working fluid as though it were water, i.e., non-expan- 
sive. The speed of the turbine was measured by a 
worm and wheel with 50:1 reduction ratio, so that at 
3,000 r.p.m. the wormwheel made | rev. per sc. and 
was easily counted directly with a watch. A Frahm 
vibrating-reed tachometer was used as a check, but 
EXPERIMENTAL Parsons SETs. 


Mean Ratio, o/p Tip clearance. 


Mean Mean 
Values te Tip 
! of Ratio, Clear- 
Runner, Cylinder.) Runner o/p. (Cylinder, Runner, jance, In 
In In. In. 
0-0917 0-398 0-390 | 0-0013 | 0-0207 0-016 
0-1357 0-5075 00-4448 0-0113 | 0-0123 | 0-Olls 
0-092 0-422 0-402 | 0-0123 | 0-0125 | 0-O0124 
0-246 0-558 0-475 | 0-0123 | 0-0125 00-0124 





the observations were not used for the resulting 
calculations. The brake horse-power was measured 
by a 5-brake horse-power Froude water dynamometer, 
which could be accurately counterpoised by removing 
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the gland packings so leaving the steelyard free on its 


ball-bearing trunnions. The steam consumption 
was measured by exhausting the turbine into an atmo- 
spheric condenser with open outlet for the condensate. 
The measuring tank, when filled to the V-notch in the 
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been added.* These were obtained from the ratio | 
2,545 
» = total horse-power —; 
"7" ¥ 


the total external output being the sum of the brake 


neck, held 104 lb. of water at the temperature of the | 


condensate (70 deg. F.), and as the steam quantity was 
about 1,000 Ib. per hour, the time required to fill the 
tank was about 6 minutes. The brake load on the 
turbine was varied simply by altering the weight in 
the scale pan, giving the time taken by the turbine, 


between the filling of the tanks, to change its speed | 


and steam rate to fresh, 

With these arrangements, 
Fig. 3 were obtained, 
as follows :— 

(1) Mechanical Losses.—For measuring such losses, 
a blank turbine runner sleeve of the same weight and 
dimensions was used. Two methods were adopted, 
(a) driving the turbine runner by an electric motor, 
and (6) making retardation tests, in which the turbine 
was accelerated, uncoupled, and allowed to run down 
to rest, observations being made of the time interval 
and the number of revolutions per minute. An atmos- 


steady conditions. 
the data recorded 


phere of steam was maintained in the turbine during 
These two methods of testing agreed well. 
Leakage.—By 


the tests. 
(2) Blade-Tip 


Fig.6. 
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careful experiments, the effect of tip-clearance leakage 
on efficiency ratio was psa tj for each portion 
representing 1 per cent. of clearance area. The 
coefficient of discharge of steam over the blade tips 
(which were not knife-edged) was also determined. 


TABLE II].—Jer Vetocrry rrom Guipe Biapgs at A Given _(Hiex)jVeLociry Ratio. 


Total number of rows of blad 








in | 
Corrections were then applied | 





Fig. 5. DIAGRAM OF VELOCITIES 
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horse-power measured by the dynamometer and the 
friction horse-power previously determined, while 
hq denotes the total isentropic heat drop in British 
thermal units per lb., and Q the steam consumption 
at zero tip clearance in Ib. per hour. From these 
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he = ieeatwepte heat drop over turbine = 5°05 B.Th.U. per Ib 
Ratio o/p = k. ° | Vv ! 
boreal ha, V:, N, Flow Q, Y pole v, Ratio, 
Set No. B.Th.U Ft. per R.p.m, Lb. per Ft. per i {¥ +V;,)/2, |Ft. per U/V,,- 
| Cylinder Runner per | sec. hour. sec. t. per sec, sec. 
Blading. | Blading. 
a . Sao a ee — ae ees Se ee ee 
3. 2. 3 4. 5. 6. 7. 8. 9. 10. 11. 
17 0-382 0-398 0-376 137 3, 315 874 136 136-5 99-5 0-729 
17B 0-382 0-5075 0-478 155 942 146-5 150-75 109 0-723 
17C 0-382 0-422 0-398 141 3, 881 | 137 139 101 0-728 
1701 0-382 0-558 0-527 162-5 3,920 1,042 ; 162 162-25 117-5 0-728 
TABLE IV.—Toreve Loap PER BLADE. 
Weight in Weight at Flow Q, No. of : Rotor Root 
Set No N, r.p.m Scale Pan W, Mean Diameter Lb. per Runner Blades,; Ratio W’/n. — 
b. . hr. } n, | n. 
1. 2. 3. 4. 5. 6. ¥. 8. 
17 3,315 1-72 7-90 874 679 0-01162 0-195 
17B 3,620 1-65 7°58 942 567 0-01338 0-233 
17C 3,360 1-75 8-04 881 693 0-0116 0-191 
17C? 3,920 1-58 7-25 1,042 346 0-0209 0-382 








The latter figure enabled the steam consumption 
curves to be corrected to zero blade-tip clearance. | 
To obtain the corresponding torque curves, correction 
was made for the reduction in steam consumption at 
zero tip leakage on the one hand, and the direct increase 
efficiency ratio due to undisturbed flow on the other 
and. 

(3) Observed Data Corrected for Mechanical Losses 
and Blade-Tip Clearance Leakage.—The observed 
data in Fig. 3 then became the adjusted data plotted 
in Fig. 4. Curves showing the efficiency ratio have 





adjusted data the required conclusion—the effect 
of circumferential blade pitching on the torque— 
could be deduced. 

First, however, the following matters were taken into 
consideration :—(1) The steam jet velocity from the 


* The comparatively low blading efficiency was due 
mainly to the fact that the blades were of an obsolete 
type (as used in the 8.Y. Turbinia in 1897). The low 
Reynolds number at which the experiments were carried 
out in the small experimental turbine also appeared 
to reduce the efficiency. 
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guide blades. (2) The angle of approach of the steam 
| to the runner blades. 

| Steam-Jet Velocity from the Guide Blades.—Since the 
working medium might be treated as water (i.e., 
non-expansive) and since the discharge opening through 


| 


oO 
the guides was the same in all tests (constant ratio -)* 
p 


it might be expected that the steam-jet velocity of 
discharge in any particular experimental blading 
set would be invariable whatever the speed; but the 
steam consumption curves showed that (with the 
exception of No. 17C! set) such was not the case. 
The explanation was that at low velocity ratios the 
carry-over of kinetic energy from stage to stage was 
appreciable, being greatest, as would be expected, at 
standstill, where no external work was being done at 
all. Where the maximum efficiency occurred, however, 
at high velocity ratio, the jet velocity was almost 
equal to that due to the isentropic heat drop A ho. 
In other words, the assistance to flow given by the 
carry-over was practically balanced by the losses in 
the blade passages. 

Thus, taking set No. 17 (line 1, Table — the 
actual jet velocity from the guides when N = 3,315 
r.p.m. would have been, assuming no tip clearance 





Fig.10. 
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874 = 28-1 ; 
iss". 0 382 | > 6i = 136 ft. per sec., 


where d is the mean diameter of the blading, and 


k =~ for the guide blades; whereas the theoretical 


2244/ Ah 44/0-376 = 137 ft. 
. a 

per second, Ah, being id BTh.U. per Ib. 
The steam-jet velocity from each row of guides was 
evidently inversely proportional to the discharge area 
of the guide and runner blades, respectively, and was 
obtained by multiplying the nominal heat drop per 

row of guide blades by the ratio 


— 99 


1 > «« 


jet velocity V, 


m4 for runner blades. 


0 , 
for cylinder blades . 


Thus, for set No. 17, 
5-05 0-382 
a 0-398 
Angle of Approach of Steam to Runner Blades.—It is 
known that with aerofoils the relative angle of approach 
of the medium is important, for it influences the lift ; 
and in comparing aerofoils it is necessary to take this 
important variable into account. In calculating the 
results, therefore, it was advisable to preserve the 
same precaution with the turbine-runner blades, and 
to make all comparisons at equal angles of approach. 
Thus, in Fig. 5, by choosing the same velocity ratio 


= 0-376 B.Th.U. per Ib. 


7 from all four sets of experimental data, and having 
also the same steam discharge angle « from the guide 
blades, it followed that the angle @ at which the steam 
approached the runner blades was also constant. 
This, however, involved different values of the velocity 
of approach V, because of variation in the degree of 
reaction. 

Final Comparison of Performance of Experimental 
Bladings.—The final data could now be drawn wn Up as 


* See Third R Report of the Steam Nozzles. ‘Research 
Committee, Proc.I.Mech.E., 1924, page 469. 
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in Table IV. Column 3 gave the total (corrected) | When the planes are spaced so far apart that the lift} CASTING-PIT PRACTICE IN OPEN- 


scale pan load W on the brake at the speed specified, 
but it was of interest to alter this to load W’ at the 
mean diameter of the blades. The quantity W’ in 
Table IV was obtained from W by multiplying by | 
15-787 in. + 3% in., or 4-59. A curve A B of torque | 
or, more correctly, the force W’ per runner blade, was 
then constructed (Fig. 6). Assistance in locating this | 
curve was provided by the supposition that if the runner 
blades had been pitched so closely that they all touched, 
the torque would have been practically nil. This 
enabled the zero point A to be found, the root pitch 
with blades touching (Fig. 7) being 0-079 in. 

Curve C D represents the relation n x p = const. 
132, and shows the total number of runner blades n 
for any given root pitch p. Combining curves A B 
and CD, the curve E F of total force W’ was estab- 
lished. The reason for not plotting W’ directly was 
that while the curve E F had a pronounced peak and 
would be difficult to locate with the data available, 
curve A B was more readily established. 

Comparison of Results with Aerofoil Performance.— 
Ww’ 

3 the force per 





It was then possible to compare 


blade in the experimental reaction blading, with | 
“ biplane ”’ effect in aerofoils. Referring to Fig. 8, the 
data given in Table V were taken from Lionel Marks’s 


| 


Tasie V Biplane Effect on Lift of Aerofoils | 
Gap qd Factor 
Chord ‘ A 
0-40 0-61 
0-30 0-76 
1-00 . 0-81 
1-20 0-36 
1-60 0-89 


ne | 
1253. | 


Mechanical Engineer's Handbook 1916 ed., page 
The factor A is a multiplier to be applied to the lift 
coefficient C, of a monoplane wing. It shows how 
the lift coefficient of a biplane increases as the gap 
ratio increases. This is equivalent to saying that when 
two planes are superposed, one above the other, the 
lift per plane increases as the gap increases, towards 
a limiting value which approaches that of a single plane 
by itself. The curve ab in Fig. 10 shows the effect 
graphically. It is seen that even with large spacing in 
a biplane, the lift per plane is not equal to that of a 
monoplane of equal surface. The corresponding 
curve AB (Fig. 10) for the turbine was obtained 
from data collected in Table VI, in which the gap- 


chord ratio 9 (Fig. 9) was added, as well as the pitch- 
ct 


This enabled the curve A B in Fig. 6 


— 
chord ratio ~ . 


to be replotted as shown in Fig. 10. 


V1.—Torque on Steam Turbine Blades and Gap- 


Chord Ratio. 


TABLE 





w 
The data for are plotted on a base of Yin Fig. 10 
” ce 


Pitch-Chord Gap-Chord Force per Blade 


Runner Root R P g Lb 
te jo, _ = , 
Pitch, In a e Ratio, | n 
o-o79 0-188 0 0 
0-10 0-231 00-0485 0-0035 
0-15 0-346 0-164 000825 | 
0-20 0-462 0-28 0-O117 | 
0-30 0-693 0-511 0-0175 
0-40 0-y24 0-744 0-0215 
Conjectural. 
0-5115 1-18 1-00 0-0246 | 
0-75 1-73 1-55 0-0275 
' 
Conclusions.—If the total driving force on the 


runner blades were unaffected by the circumferential 
pitching p, so that W’ remained constant when the 


P Ww 
runner blades were spaced wider apart, then , the 
n 


force per blade, would vary directly as p. This is 
indicated by the straight line O V (Fig. 6). Actually, 


This 


' Ww 
it is found that —- is given »y the curve A B. 
n 


‘a 


curve indicates that is increasing towards some 


limit, and is similar in shape to that of the lift on a 
biplane when the two planes are spaced farther and 
farther apart. The fact that the rate of increase 


W . 
- is falling off, in spite of increasing mass-flow 


of steam, indicates that the guidance of the jets is 
becoming less and less complete. At the conjectural 


peak of the curve A B (beyond the range of the experi- 
ments) it could be argued that the lift per blade was a 
maximum, but that much of the steam was being 
In the biplane, the same effect is indicated. 


wasted. 


7 
| complete annular area was i (D? — d*) = 0-132 sq. ft., 


efficiency seems in a measure to be due to it. Dr. 
A. Stodola has stated of the Kaplan  turbinet 
| that : . the developed section shows the 


| ponents than those flowing along the bucket. 


similar machines. 


shows that 39,357 new motor vehicles were registered in 
Great Britain during April 1938, compared with 47,786 | 


ment.” Proc. Inst. Automobile Eng., 1915, vol. 9, page 171 


ENGINEERING. 





[JUNE 24, 1938. 





is a maximum, the spacing is so wide that presumably 


some of the air passes between the planes without | 
much downward momentum being imparted to it. | 


In an aeroplane this does not matter, but in a steam 
turbine it is of vital importance to make all the steam 
give up its energy. 

Now the curve E F of W’ 
cates that the optimum effect, from the point of view 


of power development, is reached when p is about | 


0-23, i.e., at a value far below that necessary for 
maximum lift per blade. This indicates that when all 
the steam is being properly guided, there is some form 
of interference which makes the lift per blade much less 
than the maximum attainable. 

If the number of runner blades were to be made so 
small that the circumferential pitch was, say, 1 in., 
it would be evident that a good deal of the steam was 
passing without undergoing maximum deviation, and 
the question arises, at the point of optimum lift per 
blade, what is the actual amount of steam that is 
doing work? The same question arises in the case 
of an aeroplane. For an aerofoil of “ pterygoid” 
form, Lanchester* has shown that the ordinary New- 
tonian principles of momentum will apply, if the 
mass of air acting on the plane is taken as equivalent 
to that which passes through an area which he has 
called the “ peripteral’ area, and which is equal to 
; L?, where L is the span of the plane. 

For the turbine, it might be argued that the propor- 
tion of steam being usefully employed at the point M 
(the conjectured peak of curve AB in Fig. 6) is 


TN 0-62. The root pitch of the runner blades 
would then be 0-75 in. (0-86 in. at mean diameter), 
giving 25 blades per row. Since the nominal length 
of each blade was j in. the peripteral area was 0-60 
sq. in., or 0-00416 sq. ft., t.e., 0-104 sq. ft. total. The 


so the ratio of 

0-104 
0-132 
as compared with 0-62 evaluated above. The agree- 
ment, although not good, seems to be of interest, 
for it indicates that wide separation of the blades is 
necessary to secure maximum force per blade. 


Total peripteral area 
oo = 0-79, 


Total annular area 


In these very approximate calculations several 
matters introducing errors have purposely been 
omitted. For example, owing to the unequal degree 


of reaction existing when the pitch of the runner blades 
is increased, the velocity of approach to the runner 
blades is greater than it is with equal degree of reaction. 
On the other hand, the relative acceleration of the 
steam in the runner blades is diminished. The general 
conclusion, however, seems to be that the lift per blade 
increases towards a limiting value in the same manner 
as the lift of widely spaced aerofoils. 

In the Kaplan water turbine, it is evident that 
much greater spacing apart of the blades is adopted 
than is common in a steam turbine, and the known high 


well-known unusually high ratio (pitch-width), | 


so that the guiding of the water filaments obviously 
cannot be perfect, and the particles outflowing at the 
middle of the stream have smaller peripheral com- 
The 
mean outflow angle is certainly larger than the bucket 
angle ... An increase of the pitch is generally 
advisable, with the deliberate increase of the bucket 


| 


| 








angle, so as to attain, with the reduction of the friction 
loss, a desired mean turning. The permissible amount, | 
of course, can be determined only by experiment.” 

If this is so, it indicates that the Newtonian principles 
of momentum, although applicable, cannot necessarily 
be applied directly to a turbine (such as the Kaplan, | 
which admittedly gives high efficiency and is well 
within the field of practical engineering) any more than 
it can be applied to aerofoils. The only way of explain- 
ing the lifting action of aerofoils is by the vortex 
theory, and it is to be inferred that the same is true of | 
turbine blades. The application of the vortex theory 
is therefore necessary in order to obtain a true under- 
standing of the action of fluid flow in turbines and 








REGISTRATION OF Roap VESICLES IN GREAT BRITAIN.- 
A return issued by the Ministry of Transport, Metropole 
Buildings, Northumberland Avenue, London, W.C.2, | 


in April 1937. 


* “The Aerofoil in the Light of Theory and Experi- 


+ Steam and Gas Turbines, A. Stodola. 


to form skin holes. 





HEARTH MELTING SHOPS.* 
By N. H. Bacon. 


CaSTING-PIT practice has a very important bearing 
on the measure of success achieved by the melting 


total lift (Fig. 6) indi | shop, but it is probably fair to say that this section 
or total li ig. 6) indi- | 


of the open-hearth plant has not received the attention 
its importance warrants and that while excellent pro- 
gress has been made, throughout the industry, during 
this last twenty years in improving furnace design, in 
developing new refractories, and in the application of 
more exact methods of control, the result of which 
can be seen in the very satisfactory increases in the 
rates of output, casting-pit practice, on the whole, is 
still where it was 20 years ago. The economies to be 
achieved by a well-thought-out campaign in the casting 
pit are very substantial. 

Tapping.—How much time and energy are still used 
in driving a bar up the tap hole? Is the use of the 
oxygen lance not fully justified ? 

Slag Disposal.—Of the plants giving details in the 
papers presented for the Symposium, ten use slag 
ladles, while two allow the slag to form pools on the 
pit floor. In two cases the slag is described as of 
no value, while in other cases it is either used as 
fertiliser where the soluble phosphates are sufficiently 
high, or, failing this, as road-making material. 

Ladles.—The lives vary from 8 heats to 30 heats, the 
slag covering appears to play the most important part 
in this variation, but the number of stoppers also 
appears to have a marked bearing, as might be ex- 
pected. The quicker the ladle is emptied, the longer 
the life. The question of the cleanliness of the steel 
also arises here; the brickwork gradually leaves the 
ladle lining, where does it go? In our own experience, 
the keeping of ladles in repair by the spraying on of 
ground-brick, under pressure, after each time of use 
resulted in so many cases of dirty steel that the practice 
was abandoned. 

Methods of Teeming.—Sixteen shops report that they 
employ direct teeming, while seven shops use both 
direct and uphill teeming. Two chief advantages are 
generally claimed for direct teeming, first that it is 
cheaper, and, secondly, that the steel so poured is 
cleaner. However much truth there may have been 
in these ideas in the past, there is probably little truth 
in them to-day, at least, as regards ingots up to 4 tons 
in weight. If the success of an open-hearth plant is 
assessed by the ingot cost, the direct pourers may 
claim an advantage; if, however, the success of the 
plant is assessed according to its contribution as a 
partner in the final yield of good saleable material, the 
scales will be found to weigh down heavily in favour 
of the bottom pourers. On the subject of cleanli- 
ness, new light is shed by the ladle question previously 
mentioned. The ladle bricks erode, and the hotter they 
become the more they erode. It seems reasonable, 
therefore, to assume that, in the case of bottom-poured 
steel, where the ladle is emptied in about half the time 
of a similar cast of steel top poured, there will be much 
less erosion of the ladle bricks and hence cleaner steel 
leaving the ladle. It is true that, in the case of some 
casts of steel, the runner bricks are attacked, and 
fluxed runner brick enters the mould with the liquid 
steel. This happens in the case of excessively hot 
casts and the fluxed brick can be found adhering to the 
sides of the ingots after stripping. In our experience, 
however, such fluxing does not result in dirty steel. 
The high-alumina brick of to-day appears to be less 
liable to attack, and this aspect of the matter is 
referred to by Dr. Swinden and Dr..Chesters in their 
contribution on Steelworks Refractories. In this 
connection, Dr. McCance, in his contribution on The 
Application of Physical Chemistry to Steelmaking, 
raises a very interesting point, namely, the effect of a 


}small aluminium content in the steel in inhibiting 


the attack of the liquid steel on the runner bricks. 
In view of this, our practice of feeding 6 ozs. of alu- 
minium per ton, to the trumpet during bottom casting. 


| may be having a wider effect than that for which it was 


intended, i.e., the reduction of the liability of the steel 
We have recently bottom-poured 
several thousands of tons of steel of qualities which we 
had previously top poured, namely, a low carbon 


| steel (0-10-0-12 per cent. C.) previously direct teemed, 


and a 0-50-0 -60 per cent. C steel previously tun-dished. 
In both cases the whole of the product is machined in 
its final form. Not only have the non-metallic inclu- 
sions been no greater, but in the latter case the results 
have been definitely superior. 

Moulds.—What is the best dressing for moulds ? 
Only one contributor considers dressing of no value, 
while some dress the moulds for special steels only. 
It is not clear how far dressing is employed in the case 
of effervescing steels, but the practice appears to be 


* Introductory survey of papers presented for the 
Symposium on Steelmaking (Acid and Basic Open-Hearth 
Practice), held at the annual meeting of the Iron and 
Steel Institute, on May 4 and 5, 1938. Abridged. 
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WARWICK. 
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as yet, been only partially solved. 
Mr. Wood, of Consett Works, 
mentions the use of anti-piping 
compounds as a means of insu- 
lating the top of the ingot, and 


almost universal for killed steels. It is claimed in one 
case (Irlam Works) that spraying has increased the 
mould life. Only two contributors give information 
on an important point, namely, the temperature of 
the moulds before teeming. At the Cargo Fleet Works 














these powders, which have been 

greatly improved during these 

last few years, are in our experi- 

ence of great value in limiting the 

amount of discard necessary to eliminate the pipe and 
major segregation. Such powders also make “ after 
casting ” a practicable proposition, which results in a 
| further saving. A discussion on the respective merits 
| of superimposed and inserted hot tops would no doubt 
in the Clydebridge shops of using the moulds only every | also prove of interest. Here again only Mr. Wood 
other heat seems to be well justified by the results. | gives any information. 

The Acklam Works of Messrs. Dorman, Long have | 

devised a way of setting the moulds to obtain maximum | 
cooling, while the Appleby Works space their moulds | 
well apart with the same object in view. Many plants 


the moulds are used warm, gas jets being employed if 
necessary to achieve this end. Another works also 
use warm moulds, but it is not clear from the context 
whether they consider this a desirable practice. Our 
own experience seems to indicate that it is better to 
use moulds at room temperature, but we have as yet 
no definite proof. It is evident from the various con- 
tributions to the Symposium that considerable attention 
is being given to the matter of mould life. The practice 











14-CUBIC YARD PER HOUR 
are now keeping accurate mould records, hence much | CONTINUOUS CONCRETE MIXER. 
interesting data should soon become available. Among; A CONCRETE mixer of unusual design, which has 
the items on which it would be interesting to have been used with marked success on the Continent, 
opinions, are whether the adoption of a flat bottom | and more particularly on the German Awutobahnen, 
decreases the mould life owing to the greater splash, as|is now being manufactured in this country under 
compared With a well bottom, and whether splash cans | licence by Messrs. Benford, Limited, of Warwick. 
result in an improved mould life owing to the protection | This mixer, which is known as the Benford Regulus, 
of the walls from splashing. | is illustrated in Figs. 1 and 2, on this page. The chief 
Bottom Plates.—No satisfactory solution has yet been | advantage claimed for the machine is that the sand, 
found in connection with this problem. Steel protec-| cement, and stone are automatically measured, thus 
tion plates are in general use. These are liable to float | eliminating the human element and automatically 
into the liquid steel, so certain plants leave them out | producing a uniform quality concrete to any given 
when casting special steels. When steel plates are not | specification. All the constituents of the concrete, 
used, the cast-iron bottom rapidly deteriorates, and it | including the water, are fed to the mixing chamber 
would be of interest to know what becomes of the | in the exact proportions specified. No elevating hopper 
cast iron cut away by the falling stream. Copper | has to be raised, and the material is fed to the mixing 
stools once held out a ray of hope and may yet prove} chamber in a continuous stream of small batches, 
of benefit. Mr. Drewery, of Redcar Works, draws | thus ensuring an intensive mixing action. The machine 
attention to a copper stool lasting 1,200 heats, one side | is of the self-contained portable power-driven type. 
only being so far used and this only slightly cut. It|The sand and gravel hoppers can be seen in Fig. 2, 
would be of interest to know if steel protection plates | side by side at the base of the machine, each hopper 
were used each time and also if the bottom were flat | being provided with a screw conveyor as shown. The 
or dished, and the effect, if any, of this copper stool | cement hopper is mounted on the side of the machine 
on the mould life. Another matter of interest is how | above the sand and gravel hoppers, and can be clearly 
far replaceable inserts are in use. Only Mr. Bainbridge, | seen in both views. It is also provided with a screw 
of Skinningrove Works, mentions such a practice and | conveyor, and the three conveyors deliver the materials 
yet there seem possibilities of a great economy in this | into a common chamber at the base of the bucket 
direction. In our case, our direct-teemed bottom This elevator conveys 











elevator visible in Fig. 2. 
plates for six ingots weigh 84 tons, and the life averages | the sand, cement and aggregate to the mixing drum, 
100, giving a consumption of 8-6 lb. per ton. The| which is of the horizontal type and is mounted at the 
| top of the machine. The delivery end of the drum can 
| be seen on the left in Fig. 1. The water tank is mounted 
| above the drum, and can be seen in the same figure. 
The water is delivered at the point where the materials 
jenter the mixing drum, the amount required being 
| regulated by means of a plug cock with a fine adjust- 

ment. The screw conveyors are of manganese steel, 
and the exact ratio for any mix is obtained by changing 
the sprocket wheels driving the conveyors. A complete 
set of sprocket wheels is supplied with each mixer, 
| the change-over from one set to another taking only 


replaceable inserts for such a bottom would give a total 
weight of 48 cwt. for six, which, assuming the same 
life, would mean a saving of 6-2 lb. per ton. 

Feeder Heads.—The actual pipe cavity in a killed 
steel has been variously estimated as 2 per cent. to 
4 per cent. of the total volume of the ingot. In order 
to eliminate this small cavity, it is quite common to 
have to discard anything from 8 per cent. to 30 per 
cent. of the ingot weight depending upon what pre- 
cautions have been taken to localise it. Much time and 
thought has been given to this problem, but it has, 








Fic. 2. 


a minute or two. The length of time the material 
remains in the drum is determined by the angle at 
which the deflector blades with which it is provided 
are set to the drum axis. The blades are arranged in 
the form of a spiral, the wet material being transferred 
from one blade to another on the dropping principle. 
Normally, the mixed concrete is continuously dis- 
charged from the drum, but when the mixer is required 
for intermittent discharge, the operation of a clutch 
shuts off the water supply and stops the screw con- 
veyors and bucket elevator. The mixing drum remains 
in motion, but is closed at the discharge end by the 
hinged cover visible in Fig. 1. As there is never more 
than a limited amount of material being mixed at any 
given time, the power required to drive the mixer is 
low, and wear and tear is reduced. The machine can 
be equipped with either a 5-h.p. petro) or heavy-oil 
engine or electric motor drive. The model illustrated, 
which has a maximum hourly capacity of approxi- 
mately 14 cub. yds. with continuous production, is 
mounted on a four-wheel carriage with three-point 
suspension. The overall length without the drawbar 
is 11 ft. 3 in., the overall breadth is 7 ft. 5 in., and the 
overall height is 9 ft. The loading height of the sand 
and aggregate bins is 334 in., and of the cement bin is 
59 in. The discharge height of the mixing drum is 
634 in. The net weight of the machine complete is 
approximately 50 cwt. 








CATALOGUES. 

Wind-Screen Wipers.—We have received from Messrs. 
Trico-Folberth, Limited, Great West-road, Brentford, 
London, a priced leaflet of their adjustable wiper arms. 

Sparking Plugs.—Messrs. K.L.G. Sparking Plugs, 
Limited, Putney Vale, London, 8.W.15, have sent us a 
pamphiet dealing with the new material ‘‘ Corundite,” 
which they have introduced as an alternative to mica for 
plug insulation. 

Piston Rings.—Messrs. Aero Piston Ring Company, 
Limited, Blackbull-street, Leeds 10, have sent us a priced 
leaflet of their piston rings, together with particulars of a 
test carried out on these by the Sheffield Metallurgical 
Laboratories. 

Electrical Hoists.—We have received from Messrs. 
Matterson, Limited, Shawclough, Rochdale, a catalogue 
section leaflet describing their solenoid brake type of 
hoist which they are now supplying for capacities of 
60 foot-tons and 100 foot-tons. 

Mining Plant.—Messrs. Holman Bros., Limited, Cam- 

rne, Cornwall, have sent us a copy of their 1938 
catalogue giving particulars of compressors and rock 
drilling equipment, haulage gears, scraper loaders and 
other mining plant of which they make a wide range. 
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SPRCIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 
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Where inventions are communicated from abroad, the Names, £c., 
of the Commumeators are given in vlalics. 

ies of Specifications may be obtained at the Patent Office Sales 

anch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
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The date of the advertisement of the acceptance of a Complete 
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ELECTRICAL APPARATUS. 


467,596. Elliott Brothers (London), Limited, 
Lewisham, Kent, and H. D. Hawkes, of New Eltham, 
Kent. Remote Position Indicator. (2 Figs.) Decem- 
ber 20, 1935 The invention is an electrical remote 
position indicator which is substantially unaffected by 
relatively wide variations of voltage or frequency, 
while ample power is provided for the indication. The 
instrument has a pair of asymmetrical cam-shaped 
discs 1, 2 
poles of three electro-magnets 3, 4, 5. The exciting 
winding of the three-legged magnet 3, common to the 
two discs, is connected to an external source (terminals 7) 
of single-phase alternating current. The exciting 
windings of the other two magnets, 4, 5, respectively 
associated with the two dises 1, 2, are connected between 











AAMAAAA 





ABAD AAD 


(467 S96) 


the opposite ends of a potentiometer 10 and its movable 
The ends of the connected 
scroass the same source 7 which the 
winding is connected Resistance or capacity 
nected in series with each of ‘these windings in order that 
the currents therein shall be substantially in phase with 
the exciting voltage. The flux produced in the air-gaps 
of the three-legged magnet will be approximately in 
quadrature with the exciting voltage, while the fluxes 
produced in the air-gaps of the magnets 4 and 5 will be 
approximately in with the exciting voltages. 
Under the resultant torques, the dise 1 will tend to turn 
anti-clockwise and the d 2 clockwise. Normally, the 
torques will be balanced. The movable contact of the 
potentiometer 10 mechanically connected to the 
object whose position is to be indicated. The pointer 
carried on the spindle on which the two discs are mounted 
moves over a scale Assume that the movable object 
is in an intermediate position, and that the instrument 


contact potentiometer are 


to 
con- 


is 


phase 
ac 


18 


2, of conducting material moving between the | 


tirst-named | 


is in a condition of rest in which the torque exerted by | 


the magnet 3 and one of the two magnets 4, 5 on its 
respective dise is balanced by that of magnet 3 and 
the other magnet on ite disc. If, now, the movable 
object is moved to a new position, the movable contact 
of the 10 likewise shifted and the 
conditions of the instrument are altered 


is 


potentiometer 
of excitation 


| fixed to shaft 26 by screws ; 


in such manner that the torque exerted on one disc is | 


increased and that on the ov.her reduced 
the 1, 2 and pointer 


discs 


END OF 


THE 


| the size of opening required 


ENGINEERING. 


balance reached 4 fibre-faced brake 15 loaded by | 
a spring 16 is arranged to operate upon the disc. Nor- 
mally, the brake is held in an inoperative position by 
a small electromagnet 17 energised from the source 7. 
Immediately upon interruption of the supply of current 
the brake « lamps the moving system of the instrument 
( Sealed.) 


18 


in the position occupied at the time 


RAILWAYS AND TRAMWAYS. 


447,333. G. 8S. McLay, of London, and Wellman, 
Seaver Rolling Mill Company, Limited, of London. 
Manufacture of Metal Tubes. (8 Figs.) November 
15, 1934.—-The invention is a push-bench apparatus for 
the manufacture of metal tubes, having a driving rack, 
a mandrel carrier and mandrel driven thereby, and 
dies which decrease successively in cross-sectional area 
in a forward direction, through which a somewhat thick 
cup-shaped, hollow billet carried on the end of the 
mandrel! is pushed, to spread it out lengthwise along the 
mandrel until it is brought to the form of a tube of the 
required thickness and length. Beyond the die rings is 
the stripping apparatus. A pair of thick metal plates 1, 
2 are spaced apart by distance-pieces and secured 
together by bolts. A pair of levers 5, 6 is pivoted on 
bolts carried in the plates. The upper lever 5 is of the | 
first order and the lower lever 6 of the second order. | 





35 39 
ruil a 























The levers have semicircular depressions which may be 
together to form a circular opening. Collets 
hanged in accordance with 
The levers are connected 
by links, and one of them is connected by a rod to a 
hydraulic cylinder. The levers may be moved to close 
the collets over a shoulder on the end of the mandrel 16. | 
18 is a carriage on to which the mandrel with the tube | 
on it is pushed. The carriage has rollers which run on | 
a pair of horizontal tracks on the bed. The carriage | 
also has rollers 22 mounted about vertical axes which | 
engage tracks on the bed. The bottom member 2! 
of the carriage is a skeleton-frame structure, and a 
shaft 26 extends longitudinally of it and towards one 
side, being carried in the front plate 27 and the back 
plate 28 and in intermediate supports. Transverse tube 
supports 29 are fixed at intervals to the shaft 26; they | 
are so shaped that in their lowest and normal position 
their top edges, which are curved downwards slightly 
at the centre of the carriage, will clear the tube as it is 
One of the supports is extended over | 
carriage and has a spindle 31 on the 
earried a roller, which in turn engages 
The other supports 29 are 
they must therefore all 
turn in unison with the shaft when the roller is raised 
by the ramp. The front plate 27 has a flap 35 pivoted 
about a horizontal axis so that it will hang across the 
orifice through which the mandrel passes. This flap 


brought 


in the depressions may be 


pushed on to it. 
the side of the 
end of which is 
with a sloping ramp 33. 


turn until a new state of | sides will, in the depending position, engage the front 


ONE HUNDRED AND FORTY-FIFTH 


| now, 


| JUNE 24, 1938. 


plate 27, which thus constitutes a stop to prevent its 
movement in a rearward direction. The slot of 
such size that the mandrel! will pass through it, but its 
sides will engage behind the cal of the tube 39 on the 
mandre].—(Sealed.) 


is 


MISCELLANEOUS. 


458,522. Cockburns, Limited, 
and D. MacNicoll, of Cardonald. Rotary Slide 
Stop Valve. (5 Figs.) September 18, 1935.—The inven- 
tion is a rotary slide stop valve of the type having springs 
interposed between the valve plates. The valve includes 
a pair of rotatable valve plates urged towards opposed 
seats 2 by springs 3 interposed between the valve plates. 
The seats 2 are fixed within the valve chest 15. Each 
of the valve plates has on its periphery a diametrally 
opposed pair of protruding tongues 4 which can be 
moved within cam slots in the main part 6 of a valve guide 
cage and which may be engaged, by imparting angular 
over-travel z to the valve plate assembly, with co-opera- 
tive the cam faces formed within the slots, whereby the 
valve plates may be held together in closer than normal 
relation. The main part 6 of the guide cage is attached 
to the valve chest cover and may be withdrawn therewith 
from the valve chest 15, together with the valve plate 
The angular over-travel x necessary to bring 


of Cardonald, 


assembly. 

















the valve plates into closer than normal relation is 
outside the normal range of angular movement performed 
by the valve plates in moving between their limiting 
angular positions in the operation of the stop valve. 
Prior to withdrawal of the valve-plate assembly, a detach- 
able distance piece which normally determines the zero 
limiting position of the valve-actuating spindle 9 by the 
engagement of a travelling collar on the spindle 9, is 
removed, so that the spindle may be actuated to impart 
the requisite over-travel x to the valve to bring the 
tongues 4 into engagement with the above described cam 
surfaces, and thus to press the valve plates towards 
one another and away from the seat members 2. When, 
the valve plate assembly is withdrawn from 
the valve chest 15, the valve plates are held against 
ejection from the cage part 6. The stop valve may be 
operated manually or by fluid pressure acting on the 
underside of a piston 12 from the upper side of which 
exhaust fluid is liberated when opening movement is 
imparted to a spring-loaded valve 13, when it is desired 


Consequently | has a slot in its lower edge, and it is so shaped that its to close the stop valve quickly in an emergency. 


( Sealed.) 
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11, BILLITER SQUARE, E.C.3. 
Telephone No. ROYAL 4861 


FerrovpoR 


METAL PROTECTION 


GRIFFITHS BROS. & CO. LONDON LTD. 
Macks Road, Bermondsey, 8.B.16. 9319 


1834 





FABRICATIONS 


TO CUSTOMERS DESIGNS 


ALL CLASSES OF 


SHEET METAL 
WORK 


P. H. BARLOW & SON LTD., 


STOCKPORT RD., ASHTON-U-LYNE 
ASHton 2466. 9055 LANCS. 


CONTROL GEAR 


VLASTO, CLARK & WATSON 
STOCKTON HEAT, WARRINGTON. 
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SPECIALISTS 


Lincoln 


STEEL 


WELDED STEELWORK 
TANKS, PLANT, DRUMS 


BARREL 


UXBRIDGE 


9410 





9147 
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ANYTHING IN GLASS 


SINCLAIR 


Hydraulic Coupling & Engineering Co. Ltd., 


PULLEYS 





FLUID 


Fluidrive Works, Worton Road, Isleworth. 





BUTTERWORTH BROS., LTD., 9758 BARRY. HENRY & COOK, LTD. OF AL YPES 
Newton Heath Glass Works, Manchester. : . FERGUSON BROS, (FrtClesgow) oe 
WHEEL 


LANCASHIRE, CORNISH ECONOMIC, etc. Types. 


DANES oF NETHERTON Liuirep. 
Netherton. Dudley. $22 


ES 


- 





NASMYTH 
HAMMERS 


STEAM OR AIR 
NASMYTH WILSON & CO. LTD. 


KEYS 


OF ALL TYPES. LARGE STOCKS. 


H. FORDSMITH LTD., 
Hadfield Street Works, Cornbrook, 


COUPLINGS 





ALLDAYS «& 
ONIONS 


BIRMINGHAM. LTD. 


FANS  conse«. 


COOPER .. 
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PRESSURE Vessee, 6] FUNGUM «exr] TRIONITE | FRICTION 
TUBES} NON-FERROUS CASTINGS 


HYDRAULIC PUMPS 
AND PRESSES. 


CASTINGS 


ALLOY 


Booklet on request :— 


FROM FEW OZS. TO ONE TON 


CHILL CAST PHOSPHOR BRONZE and 
GUNMETAL RODS and TUBES. 


CLUTCHES 


TUNGUM SALES CO., LTD., Ww. "R. ANDER ON “ee "CO, 
T. H. & J. DANIELS, LTD., IDDESLEIGH HOUSE, CAXTON STRERT, TRIONITE LTD. "dite Valen Clutch Specialists 
STROUD, GLOS. 9331 on Govt. Lists. STOKE-ON-TRENT CASTLETON, ROCHDALE. 





SPENCER - BONECOURT 


Patent Waste Heat Boilers 
$2, Farringdon Street, London, E.C.4. 


LOCOMOTIVES 


STEAM OR DIESEL 


HUDSWELL CLARKE & Co. Ltn. 
RAILWAY FOUNDRY, LEEDS, 


London Office: 46, Victoria 8t., $.W.1. 
Telephone: Victoria 1133 








DYSON 
TRAILERS 


R. A. DYSON & CO., LTD., 
GRAFTON STREET, LIVERPOOL. 9239 
Models to carry from 3 cwts. to 150 tons. 


MALLEABLE 
CASTINGS 


Highest quality, part or finished machined. 
THE WYCLIFFE FOUNDRY Co. Ltd. 


LUTTERWORTH, NEAR RUGBY 
Tele: Lutterworth 10, 


STOKERS. 


9117 


COAL & ASH HANDLING PLANT 
for ALL TYPES of SHELL BOILERS 


JOHN THOMPSON : Seomreres STOKER) LD., 
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ENGIN 





EERING. 


[JUNE 24, 1938. 





ENGINEERING 





Offices for Publication and Advertise- 
ments, 35 and 36, Bedford Street, 
Strand, London, W.C.2. 


We desire to call the attention of our 
readers to the fact that the above is our 
SOLE ADDRESS and that no connection 
exists between this Journal and any 
other publications bearing somewhat 
similar titles 


TeLeonaraio , “ ENGINEERING,” LESQUARE, 
ADDRESS 


TSLergons Nompexr—TEMPLE BAR 3663 (2 lines) 
For further particulars of Subscription 
Rates and Agents abroad see Leader Page, 
centre of paper. 








ADVERTISEMENT RATES 





The charge for advertisements classified under 
the Headings of Appointments Open, Situations 
Wanted, Tenders, &c., is four shillings for the first 
four lines or under and one shilling per line wh to 
one inch. The line averages six words. hea 
an advertisement measures an inch or more the 
charge is 12s. per inch. Payment must accompany 
all orders for single advertisements (which should 
be delivered not later than Mid-day on Wednesday, 
otherwise their insertion cannot be guaranteed), 
5% allowed on 6, 125% on 13, 25% on 26, and 335% 
on 62 weekly Insertions. 

be 


Unless the classification ts clearly stated on the co 
advertisements appearing in these columns will 
classified at the discretion of the Publisher. 








The proprietors will not hold t bh 
Sor blocks lft in their possession ie more than two 
years. 








NOTICE OF MEETING. 





Puystcat Socrery.—To-night, 5.15 p.m., 
The Imperial College of Science and Techno- 


logy, Imperial Institute-road, South Ken- 
sington, 538.W.7. (i) Demonstration: “A 
Low-Voltage Cathode-Ray Tube for Visual 


Demonstration of Electron Diffraction,” by 
Dr. J. A. Darbyshire. (ii) “The Dissipation 
of Energy by a Pendulum Swinging in Air,” 
by Mr. E. C. Atkinson. (iii) “ The Amplitude 
Deviation of Rate of a Pendulum: a Second 
Experiment,” by Mr. E. C. Atkinson. (iv) 
‘ Diffraction of Electrons by Oxide-Coated 
Cathodes,” by Dr. J. A. Darbyshire. (v) 
** Heat-Conduction in a Medium Having 
Thermal Properties Depending on Tempera- 
ture,”’ by Mr. M. R. —_ (vi) “ Measure- 
ments of the Critical Frequency of Wireless 
Waves Reflected Obliquely from the Iono- 
sphere,” by Dr. F. T. Farmer, Dr. C. 


Childs, and Mr. A. Cowie. (vii) ‘“* The Nuclear 
eauiie Moment of Copper,”’ by Dr. 8. 
Tolansky and Mr. G. O. Forester. (viii) ‘* An 


Cosmic-Ray Showers Pro 
duced under Thirty Metres of Clay,” by 
Mr. J. D. Crawshaw. (ix) “ Rotational 
Analysis of the Ultra-Violet Band System of 


Investigation of 


Germanium Monoxide,” by Mr. K. Sen 
Gupta. (x) “The Principal Paramagnetic 
Susceptibilities of Potassium Ferricyanide at 
Low Temperatures,” by Dr. L. C. Jackson. 








EDUCATIONAL. 





curses 


Vorres pond ence 
‘or all 


Jand PRIVATE TUITION 
;\xaminations 


A oF E 
INSTITUTION OF CIVIL ENGINEERS 
INST. OF MECHANICAL ENGINBERS 
PRELIMINARIES, MATRIC., B.Sc., &., 
ARE PERSONALLY CONDUCTED BY 


Mr. Trevor W. Phillips, 
B.Sc., Honours Engineering, London University, 
Asso. M.Tast.C.B., A.M.I.Struct.B., 8.1, 


F.R.S.A., Chartered Civil Engineers, &c. 
Proape tus and full particulars on ap & 
65, CHANCERY LANB, LONDON, W.C.2. 


Palace School of 


rystal 
§ lh Founded 1872. 


MECHANICAL, ELECTRICAL AND CIVIL 
ENGINEERING SECTIONS. 
Principal: F.C.P. Lawgence,M.S.E.,Assoc.Inst.C.E., 
A.M.L BStruct.E. 
Thorough up-to-date Practical and Theoretical 
Instruction. Course completed in two years. 
Students admitted at beginning of any term. 9554 





UNIVERSITY OF LONDON. 


K 
FACULTY OF ENGINEERING—CIVIL, 
MECHANICAL, ELECTRICAL AND CHEMICAL 





ing’s College 





ENGINEERING. 
Le Courses of Study, jn Regt three 
are arranged for the Enginee' Degrees 


years, 
of the University of London — for the Diploma 


and Certificate ot the Co! 
DEPARTMENT OF CIVIL AND MECHANICAL 
of the 


se: 
Professor of Civil Engineerin 
Faculty: C. H. t,—— Disc Det inst. 
Professor of Mechani cal Engineering : 8. J. DAVIES, 
D.8c., Ph.D., hing * M.I.Mech.E. 


Reader in Mechanical E. GIFFEN, 
M.8c., Ph.D., A M1 Mec h. 
DEPARTMENT OF ELECTRICAL 
ENGINEERING. 


: J. K. 
.E. 


Siemens Professor of ee E 

CATTERSON-SMITH, M.Eng. 

DEPARTMENT OF CH 

ENGINEERING. 

ment: H. W. CREMER, M.Sc., 
-LChem.E. 


Post graduate courses, and facilities for research, 
as in each of the above + 
whic fully equipped with modern plant an 
apparatus. There is a College Hostel and a large 
Athletic Ground. For full information and prospectus 
spply to the SECRETARY, King’s College, , 
.2. Tel.: Temple Bar 5651. E 653 


PRINCIPAL: C. A. EDWARDS, D.8Sc., F.R.S. 


APPLIED SCIENCE DEPARTMENTS. 
ENGINEERING. 

Boatesees FREDERIC Bacon, PA seatab.), 

A.M. Inst.C.E., M.I.Mech.B., M.1. 

Lecturer in Electrical Engineering : 

M.8c.(Bristol), B.Se.(Lond.), 

Lecturer in Civil Engineering : 

Ph.D.(Lond.), A.M.Inst.C.E., 

Lecturer: J. Seuwryn © ASWELL, 

AM.I. —. E., faase. M.Inst.C. 

Assistant Lecturer : . J. FARVES, B. "Se (Bristol). 


MET AL LU RGY. 
A. Epwarps, D.Se. (Manchester) 
F.R.S. 


L. Veena, A.R.8.M., D.LC., 
M.I. 


MI 
ICAL 





niversity College of Swansea 
(A constituent College of the University of 
Wales.) 





x G. ISAACS, 
A.M.LE.E. 

A. A. Forpuam 
M.L.Struct.E. 
M.Sc.(Wales), J 


Professor: C. 


Assistant Professor : 


R. Hiaerxs, Ph.D (Glasgow) ; 

R. Grirrirus, M.Sc.( Wales). 

Assistant Lecturer: G. L. Jonxgs, B.Sc<Lond.), 

A.B.3.M. 

The College offers a number of exceptional 
advantages to students who aim at entering upon 
rofessional careers in Engineering or in Metallurgy. 
t is situated in the heart of an industrial area 
which includes a large number of works of very 
varied character, and presents an unrivalled variety 
of metallurgical practice. The manufacturers of 
the district, who contribute largely to the support 
of the College, give the Staff and Students of the 
Applied Science Departments every access to the 
Works, and the Managers, Engineers, and Technical 
Officials co-operate with the Staff of the College in 
making visits to Works of practical educational value 
to the students. 

Courses of study are provided (1) for the B.Sc. 
Degree of the University of Wales in (a) Civil Engin- 


Lecturers : 


eering; (+) Mechanical Engineering; (c) Electrical 

Engineering ; (d) Metallurgical Engineering; (e) 

y= F and (2) for Diplomas of the College 

he. Engineering ; (6) Mechanical Engineering; 
os lectrical ineering ; (d) Me 

Persons who are not desirous of studying for 

or Diplomas may attend selected College 


classes, provided they satisfy the authorities of 
the College that they are qualified to benefit by 
such classes. 

Entrance Scholarships will be offered for com- 


petition in April, 1939. 
Particulars concerning admission to the College, 
and of the Entrance arships, may be obtained 
EDWIN DREW 


from the undersigned. 
Registrar. 


Singleton Park, 
E 756 


Swansea. 








DIRECTORSHIPS. 





apital.—Bank Official 


C (retired), having procured substantial sums 
for numerous Private Companies, has Clients with 





580 TELEPHONE : HOLBORN 8395 


AUTHORITATIVE 





Write, BOX 455, Sutus, Lrp., 14, Lancaster 
W.C.2. 


£2000 to £5000 each requiring Directorships. 
Place 


63 & 64, CHANCERY LANE 


TENDERS. 





THE ASSAM BENGAL RAILWAY COMPANY 
LIMITED, is prepared to receive 


r [’enders for :-— 


300 AXLES for Carriages and Wagons. 
Specification and Tender Form may be obtained 
at the Offices of the Company, 56, Victoria Street, 
S.W.1. A fee of £1 Is. Od. is charged for each 
Spect: which cannot be returned. 
Drawings may be had at the cost of the Tenderer 
by application to Messrs. Hopcss, Bennett & Co. 
Lrp., 78, Queen Victoria Street, E.C.4. 
Tenders must be delivered at the Company's 
Offices not later than Noon on Friday, the 1st July, 
1938 
The Directors do not bind themselves to accept 
the lowest or any Tender. 
By Order of the Board, 
W. H. J. GORR, 
Secretary. 
16th June, 1938. E 770 


PORT OF BEIRA. 





SEAGOING STEAM TUG BOAT. 


enders are invited fora Twin- 
SCREW SEAGOING STEAM TUG of 750 
1.H.P. delivered at the Port of Beira, Portuguese 
East Africa. 
Conditions of Contract and general particulars 
regarding the vessel can be obtained from the 
Consulting Engineers for the Port, Messrs. C. 8S. 
Mem & Hatcrow, MM.Inst.C.E., 16, Victoria 
Street, Westminster, ’S.W.1, on payment of a cheque 
for £10 which will be returned on receipt of a bona-fide 
Tender. 
Tenders with Drawings, all in duplicate, are to. be 
delivered to the CONSULTING ENGINEERS by 
NOON on the 18th JULY, 1938. E 794 


METROPOLITAN BOROUGH OF FULHAM. 
FULHAM POWER STATION. 
The Council invites 


fenders for One -or Two 
SECOND-HAND ELECTRIC or STEAM 
TRAVELLING JIB CRANES, for a gross load of 
about 2 tons, at a maximum radius of 30 ft., with 
the extremity of the jib at a height not exceeding 
29 ft. above rail level. 
The electrical equipment to be suitable for a 
3-phase supply at 400 Volts, 50 cycles. 
Further particulars and form of Tender may be 
obtained on —— to Messrs. PREECE, CARDEW 
and res , Queen Anne’s Gate, Westminster, 





“Tende ers must be delivered to the undersigned 
not later than 10 a.m., on Wednesday, 6th July, 
1938 

The Council does not bind itself to accept the 
lowest or any Tender. 

WILFRED TOWNEND, 


Town Clerk. 
Town Hall, Fulham, 8.W.6. 
17th June, 1938. E 


TYNE IMPROVEMENT COMMISSION. 
DREDGING PLANT. 
The TYNE IMPROVEMENT COMMISSIONERS 
invite 


[renders for the Construction 


and DELIVERY in the Tyne of ONE 
SINGLE SCREW STEEL GRAB DREDGER with 
a hopper capacity of 6,000 cubic feet. 
Copies of the Form of Tender, Conditions of Con- 
tract and Specification may be obtained on applica- 
tion to the undersigned on payment of a deposit of 
£2 2s. Od., which will be returned on receipt of a 
bona-fide Tender. 
Tenders in sealed envelopes addressed “ THE 
CHAIRMAN, Tyne Improvement Commission," and 
endorsed “Tender for Grab Dredger,” must be 
delivered at the undermentioned Offices not later 
than NOON, on SATURDAY, the 20th day of 
AUGUST, 1938. 
The Commissioners do not bind themselves to 
accept the lowest or any Tender. 
B RDER, 
ALBERT BLACKLOCK, 
GENERAL MANAGER AND SECRETARY. 
Tyne Improvement Commission 
Bewick Street, 
Newcastle-upon-Tyne, 1. 
22nd June, 1938. 
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E 785 








AUCTION SALES. 


HENRY BUTCHER & CO. 





AUCTIONEERS AND VALUERS 

OF PLANT AND MACHINERY; 

FACTORY AGENTS AND 
SURVEYORS. 





LONDON, W.C.2. 


noLBdRN RN ‘Ball 


PUBLIC APPOINTMENTS. 





AIR MINISTRY. 





A plications are invited 
for Civilian Poste of DRAUGHTS- 
MEN, GRADE II, at various Royal Air 
Force Stations. Candidates should have had a good 
technical training, engineering workshop and draw- 
ing office ex 2 
Salary; Up to 82s. 0d. a week, depending on 
ualifications and experience. ‘Promotion to 
raughtsman, Grade I (£220-10-£260-12-£330 per 
annum), is governed by merit as and when vacancies 


Grade II a pointments are non-pensionable. 
ee, rade I and above are bie for 
eration for ape to “~ -y- le posts 

in the ee Ned vacancies arising on the permanent 


estab! 
; should be made on a form to 
MINISTRY, 8.2.D (8.205), ADASTRAL HOUSE 


KINGSWAY, W.C.2, to whom it should be returned. 
C 45 





AIR MINISTRY. 
DIRECTORATE OF WORKS. 








A Pplications are invited 
for TEMPORARY APPOINT- 
Arr. as MECHANICAL and ELEC- 
TRICAL ENGINEERING ASSISTANTS in the 
DRAWING OFFICE at the Air Ministry and in the 
DRAWING OFFICES at R.A.F. aerodromes in the 
provinces at a salary up to £420 per annum according 
to —- and experience. 
applicants with first class training and 
ex mce aged 30 to 45 years = be considered. 
perene idates must be capable of design work and 
preparing finished drawings of complete electrical 
power and lighting schemes for aerodromes, internal 
pment of domestic buildings, workshops, aero- 
plane sheds. Preference wi will be given to onmdidates 
with mechanical engineering experience of power 
plants, water yy and sewage disposal works. 
Requests for Bry should be ad- 
dressed to THE UNDER-SECRETARY OF _> 
AIR MINISTRY vo) ADASTRAL HOUSE 
KINGSWAY, LO W.C.2, ENCLOSING 
AN ADDRESSED UNSTAMP ED ‘ENVELOPE. 
D813 
bet MEN REQUIRED. Pay up to 
£5 5s. Od. a week according to qualificae 
tions and experience. Minimum age 23 years. 
or of promotion to higher posts governed 
by merit as vacancies occur. Present posts are non- 
pensionable, but a suitably qualified entrant will be 
eligible for consideration for appointment to the 
pensionable establishment should vacancies arise. 
In any case, appointments will probably last for at 
least 2 to 3 years. 
Candidates should possess the Higher National 
Certificate (Mechanical Engineering) or equivalent 
Lym yt and should have had workshop experi- 
ence and drawing office experience, preferably in 
the preparation of designs and working drawings 
of any of the following 
Gun Carriages oat ‘Mountings. 

Guns and Mechanisms. 

Ammunition Stores. 

Tanks and Armoured Fighting Vehicles. 

Commercial Vehicle Chassis or Trailers. 

Small intricate mechanical Mechanisms. 

Jigs and Tools. 
Application forms 
from CHIEF SUPERINTENDENT OF 
ANCE FACTORIES (Advt. No. 222), 
ARSENAL, WOOLWICH, 8.E.18. 





WAR DEPARTMENT, 


echanical Draughts- 


obtainable by POSTCARD 
ORDN- 
ROYAL 

E 780 





CROWN AGENTS FOR THE COLONIES. 
COLONIAL GOVERNMENT APPOINTMENTS. 


oN following POST 

ENGINEER REQU IRED by the GOVERN- 
MENT OF HONG KONG for the Public Works 
Department for 3 years with possible permanency. 
Salary £545 a year rising to £950 a year. A higher 
initial salary may be offered to weil qualified can- 
didates. Residential allowance of £50 a year, pay- 
able from the 4th to the 17th year of service and 
thereafter £100 a year. Free passages and, if 
married, for wife oad children not exceeding 4 per- 
sons. Leave on full salary. Candidates, age 23-35, 
must have passed Sections A and B of the A.M.L.C.E 
examination or hold some other recognised Civil 
Engineering qualification ; have had 2 years’ prac- 
tical experience on the erection, = and main- 
tenance of pumping stations, be good draughtsmen 
and land surveyors ; and be capable of taking charge 
of the erection of pumping plants by direct labour. 
Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifica- 
tions and experience and mentioning this paper; to 
THE CROWN AGENTS FOR THE COLONIES, 
4, Millbank, London, 8.W.1, quoting —s 





plications from quali- 
wy candidates are invited for the 


804 
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Oy ag : 
PENETRANCY, HOLB., 
LONDON. 9457 


lnes). 








CORRESPONDENCE 
TRAINING 


A. M.Inst.0.B., A.M.E.Mech.E., Grad.LE.E., 

A. BR. Ae.8., B.Sc., C. & G., ete., Examinations. 
In recent examinations of the Professional and 
other Lnstitutions, T.1.G.B. Students se-ured the 
RECORD PASS PERCENTAGE OF 97, 
THIRTBEN FIRST PLACES and the BAYLISS 
PRIZE. Guarantecd Training until Successful for the 
one fee. Write to-day for ‘“‘ The Engineer's Guide to 
Success " — Free the only complete Guide to 
professional qualifications and regulations — and 
conta'ning the widest choice of engineering courses 

in the world—over 200 courses. 
THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN 
78, Temple Bar House, London, E.C.4. 
(Foun ted 1917. 20,000 Successes ) 









GEORCE COHEN 





SONS 


CO LTO 


PROMPT DELIVERY OF NEW_& SECONDHAND 


4 SUNBEAM RD. NORTH ACTON. LONDON.NWIO. Phar MLLBDEN 09K 
STANNINGLEY WORKS. near LEEDS. Phone STANNINGLEY 717! 
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A pplications are invited 
for the appointment for a probable 
period of two years of experienced 
DESIGNING AND DETAILING DRAUGHTSMEN 
FOR REINFORCED CONCRETE AND GENERAL 
CIVIL ENGINEERING WORK. Salary offered 
£6-£8 per week, according to qualifications and ex- 
—— Apply by letter, giving age, qualifications 
and experience to CHIEF ARCHITECT, H.M. 
OFFICE OF WORKS, ROOM 65a, 3xRp FLOOR, 
STOREY’S GATE, 8.W.1. E 781 


Civil Engineering|s 
$ DRAUGHTSMEN for _ general 
Civil Engineering work REQUIRED in 
SOUTH WALES. Approximate period of employ- 
ment 2 years. Salary £4-£6 per week, to suitable 
candidates, according to qualifications and experi- 
e = Apply by letter giving age, qualifications and 
perience to RESIDENT ENGINEER, H.M. 
OFFICE OF WORKS, WATERTOWN ‘LANE, 
BRIDGEND, GLAM. 











GOVERNMENT OF THE PUNJAB, INDIA 

A PPlications are invited 

from British Indian subjects (or 

AP of certain Indian States) of the 

Muslim or Sikh communities, for TWO APPOINT- 

MENTS OF ASSISTANT EXECUTIVE ENGIN- 

EER in the Punjab Service of Engineers, Class I, 
Irrigation Branch. 

Permanent pensionable appointments, subject to 
two years’ probation. Pay (monthly), Rs. 300, 
rising by annual increments of Rs. 25 per mensem, to 
Rs. 700, with prospects of further advancement. 

Candidates must have attained the age of 21 years, 
and must not have attained the age of 25 years on the 
ist August, 1938. They must possess one of certain 
University degrees or other prescribed qualifications 
and must be trained as Civil Engineers. Experience 
of irrigation works will be regarded as an asset. 

Further particulars and forms of application may 
be obtained, on request by POSTCARD, from THE 
HIGH COMMISSIONER FOR INDIA, GENERAL 
DEPARTMENT, INDIA HOUSE, ALDWYCH, 
LONDON, W.C.2. Last date for receipt of — 
tions, 9th July, 1938. 803 

CITY OF BIRMINGH a4 EDUCATION 
COMMITT 








CENTRAL TECHNICAL COLLEGE, SUFFOLK 
STREET, BIRMINGHAM, 1. 
Principal: D. 8. vega PhD. B.Sc., 


M.1.Mech.E., M.LA 


DEPARTMENT OF MECHANICAL 
ENGINEERING. 


A Pplications are invited for 

POST of LECTURER IN MECH- 
ANICAL ENGINEERING. Applicants should 
possess an Honours Degree in Engineering or its 
equivalent and have had practical experience. 
A knowledge of Aeronautics and Hydraulics would 
be an advantage. The person appointed will be 
required to take up duty on Ist September, 1938. 
Salary in accordance with the Burnham Scale for 
feachers in Technical, &c., Schools, subject to any 
revision which may be made on the termination of 
the present award. Full particulars obtainable 
from the PRINCIPAL, on receipt of a stamped 
addressed envelope, to whom applications on the 
special form provided must be returned by 9th July, 


1938, 
P. D. INNES, Chief Education Officer. 
E 795 





THE UNIVERSITY OF SHEFFIELD. 
ASSISTANT LECTURER IN MECHANICAL 
ENGINEERING. 

The Council are about to 

AP ppoint an Assistant 
ge my in MECHANICAL ENGIN- 
EERING. ary £350 per annum. A somewhat 
higher fnuttal ea — might be paid to a man possessing 
exceptional qualifications. Further particulars may 
be obtained from the undersigned, with whom 

applications should be lodged by July 4th. 

W. M. GIBBONS, 

Registrar. E 728 
NORTH STAFFORDSHIRE TECHNICAL 
COLLEGE, 
STOKE- k-ON-T TRENT. 





atints are penn for 
4 POST of LECTURER IN MECH- 
ANICAL ENGINEERING for September next. 
andidates should a good degree in Engineer- 
ng or equivalent qualifications, and have had 
ractical e — in industry. Experience of 
roduction , or Jig and Tool Design, or 
\utomobile Engineering would be an advantage. 
— will be in accordance with the Burnham 
ale 
Forms of application may be obtained from, and 
ould be submitted to, the undersigned not later 
an the 9th July, 1938. 
J. F. CARR, 
Clerk to the Governors. 
tucation Offices, 
fown Hall, HANLEY, 
Stoke-on-Trent. 


MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY. 
(Faculty of Technology in the University of 
Manchester.) 


APPOINTMENT 0O 
SSISTANT LECTURER IN 
ENGINEERING. 


The Governing Body invites 


A pplications for an Assistant 
L yg ay = IN MECHANICAL ENGIN- 
ERIN the College of Technology, with the 
itle and r* of Assistant Lecturer in the 
niversity of yb pe pe 
per annym. 

Conditions of, of appoint ment and form of application 
may be obtai: from the REGISTRAR, College 
f Technology, Manchester. The last day for the 
— of casltentions is MONDAY, 4TH JULY, 


E 796 





F 
MECHANICAL 


Canvassing, either directly or indirectly, will dis- 
qualify a candidate for appointment 
. MOUAT JONES, 


Principal of the College. E 766 


KENT EDUCATION COMMITTEE. 


GRAVESEND TECHNICAL INSTITUTE AND 
JUNIOR TECHNICAL SCHOOL. 





equired in September: 


(a) FULL-TIME ASSISTANT to teach Engineer- 
ing Science and Practica] Mathematics u - National 
ae standard. Candidates sho > poms S 

egree in Engineering and should have had —— 
experince Ability to teach er Engineerin 
jor Machine Drawing would be an additio 
soosmmmendetien. 

(b) FULL-TIME WORKSHOP MASTER te 
teach Engineering Workshop practice. Candidates 
must have had considerable recent workshop experi- 
ence and should have had some teaching ex perience. 

The duties of both posts will include teaching in 
= Junior Technical School and in the evening 
classes. 

Further particulars and forms of application ma: 
be obtained from THE DISTRICT B CRETAR 
Bank Chambers, Windmill Street, Gravesend, Kent, 
on receipt of a stamped addressed foolscap envelo 
and should be returned to the Principal at 
Institute by the 2nd July, 1938. 

P. R. MORRIS, 


Director of Education. E 757 





NORTH amet TECHNICAL 
COLLEGE, 
STOKE- ON. TRENT. 


Principal: H. W. WEBB, BB, D.Sc., F.LC., M.1.Chem.E. 


A pplications are invited for 
the POST of FULL-TIME ENGINEERING 
pn menage INSTRUCTOR for September next. 

——— should have had experience in setting up 

Emme modern machine tools. 
ry: Burnham non-graduate scale, with allow- 
mi. rm practical experience. 

Forms of Application may be obtained from, and 
should be submitted to, the undersigned not later 
than the 9th July, 1938. 

F. CARR 


. ’ 
Clerk to the Governors. 





Education Offices, 
Town Hall, HANLEY, 


Stoke-on-Trent. E 797 





SHROPSHIRE EDUCATION COMMITTEE. 


THE WALKER TECHNICAL COLLEGE, 
OAKENGATES. 
Principal—H. F. HO HOWELL, M.Sc. 


Applications ax are invited for 
the POST of ASSISTANT in the Mechanical 
Engineering Department. 

The duties will include teaching work in the Junior 
Day Technical School, in the Part-time Day 
Engineering Classes, and in the Evening Classes to 
the standard of Higher National Certificate. Candi- 
dates should have a degree in Engineering or its 
equivalent and practical experience in ring 
works. A knowledge of Engineering Metallurgy 
and/or Press Tool Engineering will be a recom- 
mendation. 

Salary according to Burnham Scale. 

The appointment in the first instance will be 
made for a period of two years. 

Applications, giving full particulars of qualifica- 
tions, should be sent to the undersigned by Friday, 


Ist July. 
W. H. PENDLEBURY, M.A., 
Clerk to the Governors. 
Buildings, 


Comey. 
SHREWSBURY. E 729 





COUNTY BOROUGH OF NORTHAMPTON. 


Consequent upon certain promotions, a 


V acancy exists for an Engin- 
EERING ASSISTANT on the staff of the 
= Engineer and Manager, at a commencing 
salary of £260 per annum, rising (subject to satis- 
factory service) by annual increments of £10 toa 
maximum of £300 per annum. 

Applications are invited from candidates, not 
more than 35 years of age, who have had some pre- 
vious experience in water engineering. They should 
have a sound knowledge of surveying, levelling, and 
general waterworks construction, and should be 
neat and expeditious draughtsmen. 

The post is designated under the Local Govern- 
ment and Other Officers Superannuation Act, 1922, 
and the successful candidate will be required to pass 
a medical examination before being appointed to the 
position. 

Forms of application may be obtained on forward- 
ing a stam addi envelope o the under- 
signed, to whom they should be returned not later 
than the first post on Saturday, 9tI july, 1938. 
WwW. R. KEW 


Town Clerk. 








Guildhall, eptangien. 
June, 1938 E 789 
THE INSTITUTION OF ~~ pean 


CIVIL SERVANTS invi 


A Pplications for the Vacant 


POST of SECRETARY of the Institution 
ona — a of £750 rising by annual increments 
of £25 to Tr annum. 

Special aa eration in respect of commencing 
sal. will be given to applicants possessing excep- 
tional qualifications for the post. 

The Secretary is the principal salaried officer of 
the Institution (membership approximately 15,000) 
and is responsible,under the direction of the Honorary 
Officers and Council, for the conduct of negotiations 
on the Institution's behalf, and for the supervision 
of the office of the Institution 

Applicants, who may be — 
medical examination, must not 
of age. The officer appointed will be req 
serve a a period of 12 months. 

The pos msionable under a scheme similar 
to that of of ‘che ‘ederated Universities, whereby the 
Officer appointed contributes 5 per cent. of his salary 
— the Institution contributes an additional 10 per 
cen 

Forms of Application and Full Particulars of the 
post may be obtained from the HONORARY 
SECRET ARY, L.P.C.S., 69, Victoria Street, London, 


the HONORARY 
30th July. 


ired to undergo a 
less than 30 years 
uired to 


_ must reach 
SECRETARY not later than 





435 


DUDLEY AND STAFFORDSHIRE TECHNICAL 
COLLEGE. 


Principal: ARNOLD W. GIBSON, B.Sc., M.I.Mech.E. 
A pplications are invited for 
the POST of FULL-TIME LECTURER IN 
PRODUCTION ENGINEERING. Good industrial 
experience is essential and some teaching experience 
is desirable. 
Salary in accordance with the Burnham Technical 
_— 


lication forms, together with other informat — 
mx obtained from the PRINCIPAL, Dudle 
Staffordshire Technical College, The i. 
Dudley, to whom they must be returned not later 
than Thursday, 7th July, 1938. 

ANDREW SCOTLAND, 
Clerk to the Governors. 

20th June, 1938. E 786 


COUNTY BOROUGH OF SWANSEA. 


APPOINTMENT OF BOROUGH ELECTRICAL 
ENGINEER. 





lications are invited for 
the POSITION of BOROUGH ELEC- 
TRICAL ENGINEER AND GENERAL MAN- 
AGER of the Corporation’s Electricity Undertaking. 
The commencing salary will be £1800 per annum 
rising by two annual increments of £100 each to a 
maximum of £2000, subject to satisfactory service. 
The post will be superannuable under the Local 
Government Act, 1937. The Corporation has not 
yet adopted a superannuation scheme, but is at 
present considering the adoption of a scheme either 
under the Local Government Officers’ Superannua- 
tion Act, 1922, or — the Local Government 

8u rannuation Act, 1937. 
he successful candidate will be required to pass 

a@ medical examination. 
Applicants must possess sound experience in the 
commercial administration of = clectricity under- 
g, be full of the trical 
Engineers and corporate tnembers (at least) of the 

of 


Institute ay} must be 
thoro' familiar with all matte ining 
to the generation and distribution of elec feng A 
The appointment may be determinable by three 
months’ notice by either party. 
Particulars of the duties and conditions of the 
appointment may be obtained from the undersigned. 
pplications, stating age, qualifications, experi- 
ence, and accompanied by copies of three recent 
testimonials must be delivered to the undersigned 











not later than Saturday, the 23rd day of July, 1938. 
| Canvassing either directly or indirectly will dis- 


qualify. 
H. L. LANG-COATH, 
Town Clerk. 
The Guildhall, 
Swansea. E 767 





COUNTY BOROUGH OF TYNEMOUTH. 
WATER DEPARTMENT. 








pplications are invited for 

the APPOINTMENT of ENGINEERING 
ASSISTANT at a commencing salary of £350 per 
annum, increasing by annual increments of £25 
to £400, subject to satisfactory service. 

Candidates must be Associate members of the 
Institution of Civil Engineers, or have passed part 
of their examinations, and have experience in the 
design, calculations, and details for reinforced concrete 
work for large service Reservoirs. 

The position is designated under the Local 
Government and Other Officers’ Superannuation 
Act, 1922, and the selected Candidate will be required 
to pass a medical examination. 

Applications, stating age, experience and quali- 
fications, accom by copies of three recent 
testimonials, must be delivered to the undersigned 
not later than 10 a.m. on the 28th June, 1938. 

Sas directly or indirectly will be dis- 


ified 
* Dated this 14th day of June, 1938. 
FRED G. 


14, Northumberland Square, 
North Shields. 


EGNER, 
Town Clerk. 


E 749 








APPOINTMENTS OPEN. 


It is advisable when oo 7 a to forward 
you are unable to obtain 


I the POST you REQUIRE, why not insert an 
advertisement in our “Situations Wanted” 


Columns ? 
These are seen by the Heads of all the leading 


concerns. 
The cost is small, being 4/- for the first four lines 
or under, and 1 {per line after. Advertisements are 
accepted up to Mid-day on Wednesday. 


orks Manager Required 

y Commercial Vehicle Manufacturers in 

South of Ragland, Candidate must be thoroughly 

expérienced in —— and erection of vehicles (not 

mass production), including control of body and 

metal workers, welding shop, machine shop, stores, 

etc., also maintenance of plant and services. Appili- 

cants must possess ound practical knowledge and 

previous exgurience conden duties.—Apply with = 
Sten on of experience, age, salary required, to 

763, Offices of ENGINEERING. 


orks Manager (young) 
REQUIRED for important British-owned 

Railway in ARGENTINA, to take charge of large 
workshops dealing with considerable numbers of 
locomotives and rolling stock and employing several 
thousands of workmen. Salary about £1500, 
rising to £2000 per annum on contract, with first- 
class passages and leave with full pay after fixed 
period of satisfactory service. Apply, in confidence, 
giving detailed particulars of education, training, 
and experience, with copies (only) of testimonials, 
and stating age, and if single or married, to BOX 
“V.G.,” c/o 95, Bishopsgate, London, BOs. a 
7 5 


orks Foreman Required. |e 

North London District. Must be used to 

light constructional engineering, sheet metal work, 
electric and oxy-acetylene welding. State age (older 
man preferred), experience, copies of references, and 
salary.—Address, FE 798, Offices of ENGINEERING. 




















Jroreman ‘Required to take 


charge of erection and testing of high speed 
steam engines and air compressors. Applications 
are invited from men having first-class experience 
of this class of work, stating age and full particulars 
of technical education, previous experience and salary 
required.—Address, B 765, Offices of ENGINEERING. 


orks’ Superintendent 
WANTED for Midland Engineering Firm 
employing 300-350; must have wide experience of 
light precision production work and must be a com- 
petent organiser with experience of batch produc- 
tion; only applicants with such experience will be 
considered ; excellent opening for right man.— 
Write, in confidence, giving fullest particulars of 
experience and qualifications, age, salary required, 
&e., to E 792, Offices of ENGINEERING. 


Frechnical Assistant Required 


by professional man engaged in chemical, 
brewing and similar work. Young man with sound 
knowledge of such processes can find a good position, 
—Apply, BOX “ OA/7,” 
c/o THR REVIEW Press. LiwirEep, 
13, Little Trinity Lane, London, E.C.4. 
‘¢@ 
anted for India, a Chartered 
STRUCTURAL ENGINEER, holding a 
B.Sc. Degree or A.M.I.C.E. Must have had at least 
3 years’ experience in designing with a constructional 
Firm. of repute. Able to take charge of Estimating 
Department, and be responsible for preparation of 
working drawings ; 5 years’ agreement. Single man 
preferred.— Write giving full details of training, age 
and salary required to “ Z.T, 661," DEgacon’ 8 
ADVERTISING AGENCY, 5, St. Mary Axe, London, E.( 
E 779 


ssistant Kngineers Required 


by large Oil Company for service in Far 

East and elsewhere. Age 22 to 28, unmarried. 

University degree or equivalent qualification and 

some practical experience in mechanical engineering 
works essential. Salary from £450 per annum.— 

My BOX “ T.Z.M.,” c/o 95, Bishopsgate, —— 

2 

















ENGINEERS. 





The following 


A ssistant Engineers Required 
for oilfield in BURMA and in the PUNJAB, 
INDIA, single men not over about 25 years old. 

One with sound mechanical training and some 
experience of A.C. High and Low Voltage, Boilers 
and Power House. 

In both cases salary, including provident fund, is 
Rupees 3900, 4550 and 5200 per annum for 
Ist /3rd years, respectively. Passage paid, furnished 
quarters, medical expenses and income tax on salary 
— by the Company. In addition to above 
n the Punjab a living allowance of Rupees 50 per 
month is paid by the Company and in Burma 
Rupees 70 per month. Reply stating age, full 
particulars of experience, and copies of testimonials 
to “ Z.R. 683,” c/o DBACON’S ADVERTISING AGENCY, 
5, St. Mary Axe, London, KE 791 


Hagnes Wanted for impor- 
tant staff a. with prospects, for 

ngineering Works Manchester district. Must 
yy good technical co and good general 
experience. Should have good knowledge of Shop 
practice. Must have initiative and taventive ability 
and ye! to organise and control. State full 
details of experience, wd 5 and salary expected.— 
Address, E 705, Offices NGINEERING. 


xperienced Mechanical and 
_4 Electrical Engineer as ASSISTANT TO 
SUPERINTENDING ENGINEER for service in the 
East. Age about 35 years. A.M.I.Mech.E. or 
A.M.LE.E., with sound practical and technical 
training. Practical experience of either Rice Milling, 
Saw Milling, or Cotton Ginning an advantage.— 
Address, E 711, Offices of ENGINEERING. 


ngineer, B.Sc. or equivalent, 
aged 26-30, unmarried, REQUIRED for 
INDIA by world-wide organisation handling petro- 
leum ago Must have good general engineering 
experience, including running of prime movers. 
Textile experience an advantage. Must possess 
sales ability. Apply in writing giving full details 
of education, training and experience to date, 
stating salary required, “‘ P.D.,” BOX 452, SELLS, 
Lrp., Brettenham House, Strand, W.C.2 E 776 


Excavator Sales Department. 

ENGINEER, experience tenders, commercial 
correspondence, etc. Write full particulars and 
salary required to the SECRETARY, PRIESTMAN 
BROTHERS, LIMITED, Hull. E 784 


A ssistant Mechanical Engin- 
EERS REQUIRED for service in the East. 
Age not to exceed 25 years. Workshop rv and 
ood technical qualifications essential.—Address, 

712, Offices of ENGINEERING. 
Good 


Se Draughtsman. 


Pe ~ of By-Product or Coke Oven Plant 
tial. A ae position for one with initia- 




















tive. Good salary. Pension scheme. idlands.— 
Full particulars, salary, etc., to E 615, Offices of 
ENGINEERING. 





hief Draughtsman Required 

by firm of Road Roller manufacturers in 

Midlands. State age, experience and salary re- 
quired.—Address, E 672, Offices of ENGINEERING. 


DP zaughtsman Required, 

preferably with experience on Evaporators, 
Feed Heaters, etc. London district.—Address, E 664, 
Offices of ENGINEERING. 


})*perienced Draughtsman 
UIRED for Cinematograph Apparatus, 
good ms of tools for sheet meta! working and 


preparation of production drawings. Agé, experi- 
ence and salary to E 773, Offices of ENGINEERING. 











Direct Wanted for 
Power Station extensions. Applicants must 
quick, accurate and reliable, have had special 


neute nee in designing heavy structural steelwork 
and be able to take out quantities.—Apply, stating 
age, technica] training, experience, and giving salary 
expected, to E 790, Offices of ENGINEERING. 








Appointments Open continued on Page 63. 
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With B.E.N. Spray Equipment painting and finishing work of all 
kinds can be carried out at least five times faster than brushing. 


Spraying will also produce a better finish with fewer coats, 
owing to more even coverage. 


Write for details of our comprehensive range of fixed and 
portable spraying machines, guns and equipment. 








B. E. ° N. ° PAT é NTS LTD. ‘GORST, ROAD, PARK ROY AL, LONDON, sas tne 








YOUNGS’ HAND LIFTING APPLIANCES 





STANLEY Explorer Theodolite. 





HOISTS - WINCHES 
OVERHEAD RUNNERS 
CRANES, ETC. 


WEIGHT OF INSTRUMENT 33 Ibs. 


FOR OPERATING WEIGHT OF STAND - 4f Ibs. 


PURIFIER COVERS 
DAMPER DOORS 
MANHOLE LIDS CATALOGUE P. 3 sent on application, 

‘TURBINE COVERS giving full particulars of this and 

FIREPROOF CURTAINS six thousand items comprising every- 
thing for the Surveyor, and drawing 
office equipment and nautical 


instruments. 


STANLEY 


TRADE MARK 


W. F. STANLEY & CO., LTD. 
Makers of Surveying and Drawing Equipment 


YOU NGS (LIFTING APPLIANCES) 1 


RYLAND STREET WORKS 


B I R M I N G HAM, of every description 
TELEGRAMS - OLDENS, BIRMINGHAM 16 
—— | 286 HIGH HOLBORN, LONDON, W.C.1. 


TELEPHONE - EDGBASTON 2301 ENGLAND 
WRITE FOR CATALOGUE, No. 19/41 — 


a a ——— 























STANDARD'S 


PISTON RINGS. 


IN HIGH TENSILE CAST IRON 
ADMIRALTY BRONZE & GUNMETAL 
AMMONIA RESISTING IRON 


ano STEEL 


: s — ~ a 
THE STANDARD PISTON RING & ENGINEERING CO tTo . DON ROAD SHEFFIELD 
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Contains the Telegraphic Addresses, Codes, and Telephone Numbers of our Advertisers, also Trade Names of Articles Advertised, and Glossaries 


for the use of Foreign Buyers, in German, French, 
A copy of the current edition will be sent gratis on application to the publisher 





ge THE NEXT REGULAR COLOURED ADVERTISEMENTS WILL APPEAR IN OUR ISSUE OF JULY 15, 1938 
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OFFICE EQUIPMENT CO.., 113, HIGH HOLBORN, W.C.1. 


SECOND-HAND OFFICE FURNITURE 


HALF THE PRICE OF NEW AND 


ACING 


TUBE STATION) and 79, VICTORIAST., S.W. } 


TWICE AS GOOD 


Everything in Stock in Wood and Steel, including SAFES, TYPEWRITERS, and ADDING MACHINES 


REAL VALUE AND SERVICE 


9136 


Give us a Ring—HOLborn 8235 














The firm of Mather & Platt, with an accumulated 
experience of half a century of steady develop- 
ment, has acquired a unique reputation for 
Reliability in the manufacture of Electrical 


Plant. 


Complete installations can be carried out. 
Where standard machines do not meet require- 
ments, special plant is designed to suit the 


conditions. 


The illustration -shows a Mather & Platt 


2000 k.W. Rotary Converter. 


Send for a copy of Pamphlet E. 710, which 
describes some of the products of the Electrical 


Department. 


MATHER & PLATT LTD. 


PARK WORKS, MANCHESTER, 10 
PARK HOUSE, GT. SMITH STREET, LONDON,S.W.1 
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TWO-STAGE 







AIR COMPRESSORS 











CAMBORNE - - - ENGLAND 
LONDON OFFICE: Broad St. House, E.C.2 
Branches and Service Engineers throughout the World 
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| Above you see a Matterson low headroom hoist, 
( = 


power travelling, the hook bight of which comes 
within 12 inches of the joist. To emphasise this 
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|| point a product of one of the famous companies | ||| 
| to which similar models have been supplied is Hi 
shown on the same scale—the headroom required ||| 

) is only just over the length of two tubes of | 
| Macleans Toothpaste. 1] 

=. I Actual Headroom: | 

1 } ton, ins. Upto2 tons, 12 ins. Up to 5 tons, 18 ins. 
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il MATTERSON LTD. RO 


| they give dependable service with the 
| 
| 


= | you—no better lifting tackle is made. 
I 
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The small amount of headroom taken by ||ii!| 
Matterson Hoists, though the most obvious, | 
is but one of several striking features. Made 


by gearbox specialists they are particularly 





compact and so well up to their job that 


minimum of attention. May we have an 


opportunity of revealing their quality to 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES. 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES, 
FLOATING CRANES, etc. 





Ale 


DST geet sidenasidny. b5Ins% 
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NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 


FLEMING & FERGUSON, Ltd. 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 





12 cubic yard wood-fired steam Dipper Dredger, built for the Federated Malay States Governmen ; ae ‘ ; f= 
Output 50 cubic yards rer hour dumped to a radius of 70 feet and a p 4 height of 16 feet. ‘ Phone: Paisley 2648. Teleg. Address: *‘ Phenix, Paisley. 


London Agents: Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad Street, London, E.C.2. 


Telephone : LONDON WALL 4846. 
12638 














PETER—WITH ONE EXCEPTION 


With one exception Peter is an ordinary little fellow. Chubby, likeable, just five-and-a-half, tull of life and fun and on occasions—be it admitted—of naughtiness. 

Just now Peter's rather important for this is his first term at school, and he's grappling with the intricacies of “ABC” and “ Twice-Two" ; difficult subjects to all men 
of five-and-a-half but even more difficult in Peter's case because—bad luck—he'’s totally blind. That's his One Exception. 

Peter learns reading, writing, and ‘rithmetic through the medium of “ Braille ""—dull stuff compared with the coloured picture books of most five-and-a-halfs. However, 
he's a stout lad is Peter, and he's making great progress. Would you like to know more out him? How, in spite of his “One Exception,” he is being educated 
and, when older, technically trained and usefully employed. 

There is a long waiting list of “Peters” throughout the British Isles, for whom training and accommodation must be provided in the immediate future. 

Will you help with a donation or annual subscription? Any sum, large or small, will be gratefully received. 

Here is a suggestion. Your eyesight is worth 3d. a year to you. Send Peter and his handicapped pals 3d. for every year you've had it. Now, please, in case it 
slips your memory. Good idea? 


The Chairman, SCHOOL FOR THE BLIND, Swiss Cottage, London, N.W.3. (Founded 1838) 


























BARIMAR welds and machines the largest 
CRANKSHAFTS UNDER BARIMAR MONEY-BACK GUARANTEE 


at a great saving in cost of replacement and 


COMPLETES. MOST BIG JOBS IN 
SIX DAYS or Less! 


An engine is scrap metal without a crankshaft, and to-day it is 
difficult to get a crankshaft replaced without a costly loss of pro- 
ductive time, to say nothing of the increased cost of a new shaft. 

















Barimar tells you that new crankshafts are a waste of time and 
money, as not only fractures are repaired by Barimar Scientific 
Welding, but worn parts of all bearing surfaces in crankshafts of all 
sizes can be built up and machined to new condition. 


Many big crankshafts have been repaired by Barimar, whereas the 
Diesel Engine Crankshaft illustrated in its final machining 
operations is only 10 feet long, with webs 12 in. by 5 in., and 
crankpins and journals 9} in. diameter—a job that presents no 
difficulty to Barimar, although it arrived at Barimar’s factory 9 ft. Diesel Crankshaft having its final machining operations to 
broken in two pieces. make it as good as new. 





Behind the Telephone line of HOLborn 5572 are welding engineers ready to advise you about big breakages, and, i 
required, to catch the first train to any part of the country to inspect broken parts. This service is used by many 
engineers. Transportable parts should be sent carriage paid and the instructions posted. Label parts with your 
name as sender. 


CHIEF FACTORY : 
BarmaR 14-18, Lamb’s Conduit St., London, W.C.1. 


Telephone: HOLborn 5572. Telegrams: ‘‘ Bariquamar, Holb., London.*’ 


Branch BIRMINGHAM: MANCHESTER: NEWCASTLE UPON TYNE: GLASGOW: 
Factories : 116-117, Charles Henry Street. 67, Brunswick Street, Ardwick Green. 31, The Close, Quayside, 134, West George Lane. 
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“PHCENIX” ALL-STEEL 


PUNCHING & SHEARING 
MACHINES 


combined with SECTION CROPPER, 
BEVEL CUTTER and NOTCHING DEVICE. 
Guaranteed unbreakable frame made from 
S.M. Steel plates. | Welded construction. 
Built-on motor drive. 











Shears plates up to 
Cuts rounds up to 
Cuts angle iron up to 
Punches holes of diam. 
Through plates of 


We also have in stock All-Steel Guillotines in various 
sizes, with unbreakable steel plate frames. 


*Grams : Sotoolsag, London 


BOILER 
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TELE.: “ RAILS,’’ WIDNES. 
" re The new extension at Barton Power Station 
JAMWORTHV WORTHY a =| includes two Simon-Carves 200,000 Ibs. 
; ie r er hour multiple drum boilers, complete 
OM ENnQINES | | p 7 | p : p 
PUMPS and AIR COMPRESSORS 4 mi 6with economisers, air heaters, fans, control 
eee Weeks? PoOUs, DOERR ry . panels and all auxiliaries. 


Works :—Poo.s, Dorset. ; = 
Branches {138; Queen Street, GLASGOW. te Q(t | The illustrations show a section of the 
stoker floor with one of the control panels, 


BODLEYBROS.*C0,,L2. and a view of the induced draught fans. 


a Ese. 1799-—____________ 


General Engineers and Millwrights, 
Iron and Brass Founders, 


OLD EXETE FOUNDRY, 


. 
Telegrams : ETE! Exeter,” 
Telephone: 2189. 














r, Bevel, Mitre, 
ortice, Worms, 
& Worm Wheels. 


Machine Moulded 
Machine Cut 


QUIDK DELIV. RIES 
Special 
Attention given 
to Breakdowns. 


ee ee ee SIMON-CARVES LTD., CHEADLE HEATH, STOCKPORT 
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“PHENIX” ECCENTRIC 
POWER PRESSES 


Made in sizes from 10-200 tons pressure. 

Rigid, well-proportioned design, correct 
weight distribution and high accuracy ensure 
maximum life, great safety of working, and 
minimum wear of tools. Tangential revolving 
key coupling of approved design, reliable safety 
clutch to prevent unintended second descent 
of ram. 








Supplied with adjustable stroke and adjustable 
ram, fixed or adjustable table, with direct 
flywheel drive (ungeared) or geared drive by 
fast and loose pulley in conjunction with back 
gear and flywheel. 


125 — 85 — 75 — 65 tons geared drive, and 
32 — 25 — 21 — IStons flywheel drive in stock. 


"Grams : Sotoolsag, London 





Springs and Spring Washers 


FOR ENGINEERING PURPOSES — 
Manufactured by 
JOHN TONKS 
AND CoO., 


Central Spring & Steel Works 
Furnace Hill, 


SHEFFIELD, 3. 
zmepmees : PELEGRAMS : 
24679 FYIBLD. TONKS, SHEFFIELD. 





The Lut Luton sido Pattern | Co, 


PATTERNS 


Accuracy & Punctuality Guaranteed 


A POWERFUL ROBUST 
SELF-SUSTAINING WINCH 


WITHOUT RATCHETS, 
PAWLS, SPRINGS, WORM 
OR GEAR WHEELS 


wMy<+} Oma>w Z 


2m<en0 4amm0 


No wheels to get caught i 
side or front driving, also 
multi-division barrels, 
vertical operation, etc. 


HUNDREDS OF THOUSANDS IN USE by 
Government. s., Rail- 


tH 


Standard of the World: The 
range of “ Sirocco” Fans includes 
Cased Fans (fitted with various 
classes of fan wheels), Reversible 
Propeller Fans, and Axial Flow 
Screw Fans. 


and hundreds of others too numerous to mention. 

| Davidson & Co. Ltd., Sirocco Engineering Works, Belfast | = Jonson Exzegmc Finny, 
BRIGHTON .ROAD, CROYDON, SURREY. 

LONDON : MANCHESTER : GLASGOW : BIRMINGHAM : CARDIFF : NEWCASTLE : BRISTOL : DUBLIN elegant? Bice, Poows, Coven.” 
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Don’t let your building plans be held up just because there may 
be difficulty in obtaining steel supplies. Insist on an Anderson 
BELFAST Roof and avoid delay. 

Despite their simplified construction, Anderson BELFAST 
Roofs are just as durable and reliable as more expensive forms 
of roofing. Throughout the country, buildings of every shape 
and size have been equipped with this unequalled form of 
utilitarian roofing which costs so little yet gives such splendid 
service. 

Anderson’s are the pioneers of BELFAST Roofs. Their ex- 
perience is at your service. Don’t worry about steel shortage. 
Let Anderson’s show you how BELFAST Roofs can prevent 
building delays. 


D. ANDERSON & SON, LTD. 
PARK ROAD WORKS, STRETFORD, MANCHESTER. 
And at London, Belfast, Birmingham and Glasgow. 


IANDERSON'S 
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Ca scade Tupe C cooling Towers 
Effective Cooling to Lowest Temperatures 


No Interior Lathes No Small Distribution Troughs 
Indestructible Afomising Elements 


London Office 
56NVictoria Street. 


London S.W.I. 


Head C Fi € 
Hartle; 20! Engine We 


Hartlepool. 


a 








STEEL CASTINGS 


FROM A FEW POUNDS 
UP TO 6 TONS WEIGHT 


Special facilities for 
repetition work. 


We supply High 
Quality Steel Castings 
for all engineering re- 
quirements including 
Pressure Castings for i 
steam, hydraulic 
or other purposes and 
to Lloyds, Board of 
Trade, Admiralty, War 
Office, etc., require- 
ments. 


QUICK 
DELIVERY 


For specially urgent 
and breakdown orders 
we can despatch with- 
in 48 hours. We also 
undertake necessary 
pattern making and 
machining. 

Quotations submitted 
against drawings or 
patterns. 


CROFTS 


(ELECTRIC PROCESS) 












SRADFO LTD. 


RADFORD 








ee 
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FACTORIES ACT 1937, SEC. 47 





DUST PREVENTION 


to be compulsory 





The most satisfactory method of complying 


with the new Factories Act. 








Section 47 of the new Factories 
Act, which comes into force in 
July, makes it illegal for any 
dust from grinders and other 
machinery to escape into the 
atmosphere of the shop. This 
makes it essential to equip such 
immediately with 
some efficient method of ex- 
tracting the dust dircetly at the 
source. 


machinery 


The Vokes Dust Extractor 


Vakes Limited, have devised 
this most efficient unit for this 
purpose. It consists of a $ h.p. 
electric motor and fan enclosed 
in a metal casing taking a floor 
space of only 24in. by 14in. 
and is entirely self-contained. 
It can be placed behind or 
underneath the grinder. This 
unit is coupled by a flexible 
tube to the hood on the grinder 
wheel or other source of dust. 


Even the finest dust is prevented 
from escaping into the atmos- 
phere by the existence of a 
Vokes Multi-V. Filter in the 
This filter is the 


air outlet. 











secret of the efficiency of the 
Extractor for it is useless taking 
all the dust away from the source 
if the finer and more harmful 
dust escapes once more through 
the filter. To allow this to 
happen is again to invite trouble 
from the authorities. 


98°, efficient filtration 

The Vokes Multi-V. Filter gives 
the exceptionally high filtering 
efficiency of 9% per cent. Yet 
it does not cause any appreciable 
resistance to the passage of the 
air. This is due to its large 
filtering area which is 4} times 
its frontal area and 270 times 
the area of the pipe section. It 
is of the dry type and never 
requires oil wetting. 


This large area also means that 
the air velocity through it is 
only 4,5 of that of the air in 
the pipe. The result is that the 
heavier particles fall without 
reaching the filter and the 
smaller dust is so lightly held 
that the vibration is sufficient to 
cause it to fall to the bottom of 
the box. From there the dust 
is easily removed through the 
door provided. This means 
that the Extractor only requires 
very infrequent attention. 


The Vokes Multi-V. Filters are 
available separately, in a number 
of sizes, for firms manufacturing 
their own extractors. You are 
invited to write to the address 
below for further particulars. 


Vokes Dust Extractor 
on a grinder 





VOKES, the 


FILTERING Experts 





Cc. G. VOKES LTD., 95-105, LOWER RICHMOND RD., PUTNEY, S.W.15 





| 








DEGREASING & ENAMEL 
STRIPPING | 


f § i 

in 9 the TIME at A the COST 
DEGREASANTS. ..... ORPI degreasants instantly emulsify oil 
and grease without expensive equipment ..... non-inflammable, 
non-abrasive, no fumes, no danger . . . totally soluble in water... 
supersede caustic soda and kerosene .... for all metals, ferrous 
and non-ferrous, including aluminium and light alloys . . . . special 
electrical density control apparatus for high pressure spray washing 
machines. 

ENAMEL STRIPPERS..... ORPI has removed high baked’ 
enamel in 15 minutes... . economical .. . . non-inflammable . . . . 
soluble in water. 

Our technical department is at your service to solve your problems 
yeeee a hundred firms of national importance converted to Orpi 
in the last two months... .. demonstration arranged at your works. 


British Made 
Write to Orcéne Products Ltd., 30a, Cheapside, E.C.2 














We will send you our monthly publications upon receipt of a post card 


Ns 
PRECISION MANUFACTURERS 


IN NON-FERROUS METALS 


FOR THE ENGINEERING TRADE 
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“HALLSIDE” 






CONTRACTORS TO- 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 

MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes. 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 

RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet the requirements of 
Home and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, to all 
requirements. 

SPECIAL STEEL of all kinds for constructive purposes 






STREL COMPANY SCOTLAND 


“STEEL” & ascow. 








roude Dynamometers, Heenan Electric Dynamometers, Equipment 
Test Shops, Water Coolers, Oil Coolers for Transformer and Quenching Oils, Air 
Coolers for hese Des Turbo-Alternators, Air Filters, Air Heaters, Heat 


tas Refuse and Utilization Plants, Mechanical Balers for Swap 
Wire and Strip Forming Machines, Structural Steelwor! 
WOR TER. ENGLAND 











| 








SPLENDID— 


FACTORIES 
& SITES 


For DISPOSAL at 


TYNESIDE, 


DERBY, NEWARK 


WEDNESBURY, WALSALL, SHEFFIELD 
THAMES SIDE, APEDALE STAFFS 
WREXHAM, LIVERPOOL, ECCLESFIELD 


PENISTONE 


These Factories and Sites are in exceptional 
positions and have first class manufacturing 
and distributing facilities 





FULL PARTICULARS FROM 


THOS W. WARD Lip 


ALBION WORKS, SHEFFIELD 


Grams : FORWARD 


Phone : 2300! (12 lines) 


4066 














Any Pressure Any Temperature 

For Superheated or Saturated 

Steam, Gas, Air and Liquid 

As ficted on H.M. Ships ar 
Leading Shipowners and 


ar ladig te) 


_ 








BRITISH 
MADE 





ONE INSTRUMENT 
measures : 


A.C. and D.C. Current 
(0 to 10 amps.) 


A.C. and D.C. Voltage 
(0 to 1000 volts.) 
Resistance 
(up to 40 megohms.) 
Capacity 
(0 to 20 mfds.) 
Audio-frequency Power 
Output 
(0 to 4 watts.) 
Decibels 
(— 10 Db. to + 15 Db.) 


16 Gns.----- 
Model 7. Resistance 
Range Extension 
Unit (for measure- 
ments down to 
1/100th ohm) 12/6 
Also the 36-range 
Universal AvoMeter 
Gns. 
The 22-range D.C. 
AvoMder 9 Gns. 








DEFERRED TERMS WF 
DESIRED, 


Sole Proprietors and Manufacturers : 
THE AUTOMATIC COIL WINDER & 


ELECTRICAL EQUIPMENT CO., LTD. 
WINDER HOUSE. DOUGLAS ST. LONDON S.W.| 
Telephone : Victoria 3404/7 














He shall have 
ACCURACY 


WHEREVER HE GOES 


WITHIN the convenient compass of 74 x 6} x 

4} ins. — weighing but six pounds —- an 
electrical measuring instrument that is used in 
every up-to-date “ shop ”— is part of every well- 
equipped laboratory .... in short, the Model 
7 Universal AvoMeter. With its 46 ranges—so 
easily selected by means of two rotary switches 
—it quickly provides unrivalled test facilities 
with a degree of accuracy which has made it the 
standard by which other instruments are judged. 


Simple to use, dead beat in action, automatically 
protected against damage through overload, the 
Model 7 AvoMeter is robustly built to retain its 
accuracy under the most exacting working 
conditions. 


Write for fully descriptive pamphlet. 


The 46-RANGE UNIVERSAL 


AvoMETER 





Electrical Measuring Instrument del a 
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COX’DANKS. 


ESTABLISHED 25 YEARS 
\ 





SHEFFIELD.9. Tel: Sheffield 41216 
BIRMINGHAM. Tel: Broadwell 16/1 
SWANSEA. Tel: Swansea 4111 


LONDON. Tel: Willesden 58/1. 
MANCHESTER. Tel: Pendleton 2481. 
NEWCASTLE-ON-TYNE. Tel: Newcastle 20685. 
































MATERIAL 
HANDLING BRIDGES 





— a NG WA WA VAAN UES Sh 








MAN TROLLEY TYPE 
CAPACITY 
600 TONS PER HOUR 








ROPE TROLLEY TYPE 
CAPACITY 200 TONS PER HOUR 





ASHMORE, BENSON, PEASE & C0. L" 


(in Association with Mead- Morrison Division 
of Robins Conveying Belt Company of Chicago). 


PARKFIELD WORKS STOCKTON-ON-TEES. 














Seses 
. 





Crofts V.S. Gears enable Fastest 
Possible Speeds to be obtained 
according to the class of material 
or work engaged upon, thus 
ensuring Maximum Production. 
They are Standardised in a range 
of designs and sizes to meet all 
a requirements and are 

niversally adopted in all Trades. 
For purticulars of Standard V/S 
Gears ask for Catalogue VG.835. 


POWERS UP 
TO 150 H.P. 


RATIOS FROM 
1 TO 1 UP TO 
16 TO I 






Above are shown 
our enclosed type Vertical 


and Horizontal V/S Gears, the bottom 
drive gives infinite Speed Variation between 0.393/0.077 r.p.m. 


CROFTS 2") LTD. 


Total Speed Reduction is 5328/1. 





BRADFORD. 





















BOOK 


4° 






| 


Typical Booth Overhead Crane 
Equipment for a super-power 
station. Main crane 120 tons, 
auxiliary hoist 12 tons. Auxil- 
iary crane on separate track 
25 tons. 

We make every type of electric 
and steam cranes and specialise 
in handling-equipment of all 


kinds. 
SEND FOR FREE COPY OF NEW STEAM RODLEY, LEEDS 


Nn 


C 


JOSEPH BOOTH 
& BROS. 


PROPRIETORS : 
CLYDE CRANE & BOOTH LTD. 


ENGINEERS & CRANE MAKERS 
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a N LAPPED TO A MIRROR 
7q O FINISH ON A NORTON- 
P\S NEWALL HYDROLAP 


@ Both sides lapped at once straight from part-off 
or casting. 

@ Either split or solid rings can be lapped. 

@ Flatness or parallelism -00015 in. 

@ Tolerance on thickness (from load to load) 
‘0002 in. 

@ Both wheels dressed together in from seven to 
ten minutes. 

@ For flat work up to 2} in. high by Sin., cylindrical 
work 2} in. dia. by 5 in. 

The Hydrolap gives high output on piston 
rings, gudgeon pins, ball and roller-bearing 
races, pump parts and other work where 
extreme accuracy is demanded. 


IMMEDIATE DELIVERY 


Other types of Norton-Newall Lapping 
Machines also in stock. 


_ ALFRED HERBERT LTD. COVENTRY | 














“LL dddddddddddddddés 


2) [aT TR 


“Buffalo Universal” —__"” 
Slitting Shear,Punch and Bar Cutter 2 ‘n.{"__=e 


sections require special knives. The shear 


tht *§ RRMOR PLATE”z Syl Yih) will handle any width or length, and flats. 


CONSTRUCTION. 


FRAME —Is built up of steel plates having a tensile strength of about 
75,000 Ibs. per square inch. This is about 7} times as great as the tensile 
strength of cast iron. These plates are securely rivetted and bolted 
together in such a way that springing at any point is impossible. 


4 


GEARS—Al! gears are machine cut, and pinions cut from] solid 
manganese steel blanks. 


BEARINGS—Are bronze bushed and provided with oil cups, with the 
exception of the fly-wheel shaft, which runs in an oil ring bronze bearing. 


BAR CUTTER—The bar cutter will cut rounds, squares, angles and 
tees. By means of an arrangement of stops, which can be moved to right 
or left so that angles can be mitred at 45°. Any other angle may be cut 
by removing the two short stops and adjusting the long one in any 
position desired. 





SHEAR. 29-U PUNCH. 
Plates |} in. BAR CUTTER. Dia. x Thick Ijin. x fin. 
Flats 6 in. x 2in L Square 8 in Z in. No. of Strokes 10 
Round 3} in 
Square 3} in. 


THOS W. WARD L cg cha twa at wah 


dé ddlllldttzzezzép: OOO 
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THE ATRITOR SYSTEM OF 


Used successfully through- 
out the world for firing 
all kinds of boilers, metal- 
lurgical furnaces, rotary 
el taat-lalee ails Melala alate mall: 
kilns. Fuel costs reduced 
by amounts up to 50%. 
Labour and maintenance 
costs extremely low, 


32 Atritors are installed 
in the St. Denis Power 
Station, Paris. 


1500 IN USE 


SCHEMES AND ESTIMATES 
ON REQUEST 


PULVERI 


+ 
_ 
ee 


ALFRED HERBERT LTD. coventry 






































Mr. 


Here is a unique opportunity to save money on 
plant, repairs, labour, to reduce overheads, to 
get in step with the march of progress. Many 
have already seized this opportunity by adopt- 
ing gas-fired plant, and the rest must follow. 
Mr. Therm makes no apology for his sensa- 
‘ tional announcement. Gas is news. The use 
of town gas is rapidly spreading throughout 
industry. It is the cheapest fuel capable of 
accurate temperature control. It is invaluable for 
quick starting of intermittent processes. It is 


Therm’s amazing offer 


essential for mass production in many industries. 


The benefits of gas are legion. Furnace con- 
ditions are under complete control, giving a 
uniform product and few rejects. Refrac- 
tories last longer and with the reliability of 
gas this means trouble-free operation. 
Whatever your industry there is something 
that gas can do better, quicker and cheaper. 
If you would like expert and unbiassed advice 
on equipment and the names of useful people 
please write to : 


THE BRITISH COMMERCIAL GAS ASSOCIATION, GAS INDUSTRY HOUSE, | GROSVENOR PLACE, LONDON, S.W.!. 


' \ 
fe ‘ 2 ae 


a 


— 
——— 
—— 
—_—_— 


ZED FUEL 


\ 
\ 


SEND FOR MR. THERM’S BEST SELLERS 


They’re FREE 


Gas-fired conveyor 
ovens for enamelling, 
varnishing, tin printing. 


© Heat treatment in gas- 


fired liquid baths. 
Town gas in the manu- 
facture and manipula- 
tion of glass. 


@ Town gas for plastic 


moulding. 


@ Town gas for vitreous 


enamel 


Heat treatment of steel. 
The use of gas in 
dairies. 


Gas heating for swim- 
ming pools, public- 
baths and wash houses. 
Modern gas equipment 
for laboratories. 

The control of gas- 
fired plant. 


The Factories Act 1937- 
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a 
OF "LINCOLN 


ROBEY & CO. LTD - LINCOLN 
Fenchurch St ,» E.C.3 


London Offices: 37 38 reet 


\ 
yy: ot what I alevays Saag Gust 
- You Cauft- beat KOREX for helial licd fo 


a ECONOMY. Steam consumption only a fraction 
of that of any other make. 


Up to 6 Ibs. of pure water per pound of steam. 


DE-AERATION & PURITY. The distillate is | 
produced with oxygen content not greater than 
0-025 cc. per litre and containing not more | 
than 1-5 parts of chemical impurity per 100,000. 





GUARANTEES, These figures are guaranteed 


and are those obtained in continuous service. 
IT ON 
€ CO.LTD 
P| PES =} 
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STEEL 
FORGINGS 


OF 


ALL SIZES 





WALTER SOMERS Lb 


TELEGRAMS : coal A TELEPHONE : 
SOMERS, HALESOWEN W e fy HALESOWEN 1185 


7117 




















LODGE & SHIPLEY LATHES 
FOR IMMEDIATE DELIVERY 


We have for immediate delivery LODGE & 
SHIPLEY Toolroom Lathes—6 in. and 8 in. centres. 


Early deliveries can also be effected on all 
sizes of lathes due to the advanced manu- 
facturing facilities of the LODGE & SHIPLEY 
works, which are devoted solely to the pro- 
duction of high-class lathes. 


Toolroom Lathes, Engine Lathes, Manu- 
facturing Lathes, Duomatics—a machine for 
every turning requirement. 





LODGE & SHIPLEY 8 in. by 6 ft. Bed 


Selective Head Lathe. Catalogues on request. 


Sole Agents :— 


BURTON, GRIFFITHS & Co. Ltp. 


SPARKBROOK, BIRMINGHAM, Il. 


BRANCHES :—London, Manchester, Leeds, Bristol, Glasgow, Belfast. esse 
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MILLING MACHINES 


PLAIN AND UNIVERSAL 












Simple to operate 
Unequalled rigidity 


Telescopic brace with instantaneous locking 


Brace guarantees accurate alignment each 
time it is locked 


Well-ventilated enclosed motor compartment 


ASK FOR BROCHURES NS 36 A,B & C 


The illustration shows an S2 size 
Fully Universal Machine 





CRAVEN BROTHERS (M/C8&) LT® 
REDDISH - STOCKPORT ah 














ECONOMIC 
BOILERS 








PAXMAN 
ECONOMIC 
BOILERS 


each 8ft. 10in. dia. x 15ft. 6in. 
long, fitted with Bennis Air 
Draught stokers, 
INSTALLED AT 


RUNWELL 
MENTAL 
HOSPITAL, 


Paxman Economic Boilers have been 

recognised for over half a century 

as the most efficient for steam power 
or heating purposes, and 


STILL STAND PRE-EMINENT 





EE —————— ————_—_$——————— —— 


Catalogue G 1049 sent at your request. DAVEY, PAXMAN & CO. E cower | LTD. 


May we send you a copy, or quote 


to your requirements ? LONDON OFFICE: I3-1€ ALOWYCH HOUSE. ™< COLCHESTER 
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Compressors and Vacuum Pumps 


Oil-free air if required without traps or filters 


URELY rotary motion having 

positive compression without 
sliding vanes or valves, extreme 
simplicity of construction and small 
dimensions. 





HE entire lack of frictional con- 
tact in the working chamber 
reduces the maintenance and re- 
placement costs to a negligible figure. 


Write for pamphlet CDL /0/ 


Made in sizes up to 900 cu. ft./min. 


Demonstrations. 


See these machines running -under working conditions 
at our London Demonstration Room. 





182 cu. ft./min. Vacuum Pump coupled to D.C. Motor. 


Distributors of Northey-Boyce Compressors and Exhausters for Railway braking purposes in the British Isles and certain countries overseas : 
Gresham & Craven Ltd., 40, Wood Street, London, S.W.1 


Northey-Boyce rotary Engineering Co.Ltd. 


Head Office and Works: Parkstone, Dorset 
General Sales Office and Demonstration Room, 1593, Thames House, Millbank, London, S.W.1 Telephone: Vic. 6481. 9520 


LUBRICATION PROBLEMS 
I iy eg st rol bering a tn Forestalled 


operate at high temperature or perhaps a bearing 
subject to shock loads. Whatever the difficulties, the 
lubricant must anticipate them, prevent them or solve 
them quietly and efficiently. That is a secret of 
‘“‘dag”’ colloidal graphite in oil. The slippery graphoid 
surface formed on working faces will give the right 
support at the right moment and just where it is 




























































wanted. 
Oil containing ‘dag’ colloidal graphite is solving 
problems in lubrication everywhere. It anticipates 


difficulties, keeps friction at a minimum in emergency 
and takes the load. Send us details of your problem. 
We have the lubricant and over 25 years of experience 
to help you. 


a Seizure Test: Write for particulars of an interesting 
oil cut-off test showing how colloidal graphite guards 

- @ bearing in emergency. Information on graphited 

oils may also be obtained from oil companies. 


COLLOIDAL ; 
PRODUCTS ( Je 


E. G. ACHESON LTD., THAMES HOUSE, MILLBANK, LONDON, S.W.!. Tel. : 

















VIC. 5644 (4 lines). WORKS: PLYMOUTH, DEVON. 
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HYDRAULIC contmors 


|For a thousand different uses 


7 


A single Lockheed hydraulic transmitter can be 
used to operate any number of remote slave 
units, making use of the multiple selector valve 
illustrated. The slave units may be of different 
travel, power or velocity ratio. The whole 
system is extremely simple and straightforward, 
and solves all the problems of remote control. 


Our specialists are at your service. 


AUTOMOTIVE PRODUCTS COMPANY LTD. 
LEAMINGTON SPA ENGLAND 


LOCKED 
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.... this Cemen 
saves lime on every} 
oncreting Jobi 


This chart demonstrates conclusively that the use of Ciment Fondu is. 











imperative for all urgent concrete work. By using Ciment Fondu you are 

GI 
enabled to speed-up your concreting jobs and eliminate production [4: 
hold-ups. Under no circumstances is it necessary to allow more than 


24 hours for Ciment Fondu concrete to be put to its intended use: : 


| 
| 
| 
many of your concreting jobs can be dealt with overnight. | 
| 
| 


CONCRETE ROCK-HAR 


NONE DA 


aha. Be ats 
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|GRAPH REFERS TO 
4:2:1 CONCRETE 


READY FOR 
ANY PURPOSE 


SAFE TO TRUCK 
ON FLOORS 





SAFE TO STRIKE 


— or @ 
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Aladdin Industries Ltd. 
Allen & Hanburys Ltd. 
D. Anderson & Son Ltd. 
Anglo-American Oil Co.Ltd. 
Ansells Brewery Ltd. 
Aplin & Barrett 
Aspro Ltd. 
Austin Motor Co. Ltd. 
W. & T. Avery Ltd. 
Baldwins Ltd. 
John Balfour & Co. Ltd. 
Bass, Ratcliff & Gretton Ltd. 
Bathford Paper Mills Ltd. 
Beckett of (B’ham) Ltd. 
Bedford Brick Co. Ltd. 
F. W. Berk & Co. Ltd. 
Berkel & Parnall’s 
Slicing M/c 
BirminghamAluminium 
Casting Co. 
Birmingham Battery & 
Metal Co. Ltd. 
Bradford Dyers’ 
Association Ltd. 
Braithwaite and Co. 
(Engineers) Ltd. 
Britannia Iron & Steel 
Works Ltd. 
British Aluminium Co. Ltd. 
British Bata Shoe Co. Ltd. 
British Challenge 
Glazing Co. 
British G.W.Z. Battery 
Co. Ltd. 
British Indestructo 
Glass Ltd. 
British International 
Pictures Ltd. 
British Oil & Cake Mills Ltd. 
British Plaster Board Ltd. 
British Ropes Ltd. 
British Thomson- 
Houston Co. Ltd. 
Brown & Tawse Ltd. 
Bryant & May Ltd. 
Burrough Wellcome & Co. 
Burt, Boulton 
& Haywood Ltd. 
Cadbury Bros. Ltd. 
Capper, Pass & Son Ltd, 
Carr & Co. Ltd. 
James Cartland &Son Ltd. 
Celestion Ltd. 
Cellon Ltd. 
Cerebos Ltd. 
J). & J. Charlesworth Ltd. 
C. W. Cheney & Sons Ltd. 
Clyde Paper Co. Ltd. 
J. & J. Colman Ltd. 
Colvilles Ltd. 
Commercial Bank of 
Scotland Ltd. 
Commercial Gas Co. 
Constructors Ltd. 
Cosmos Lamp Works Ltd. 
Courtaulds Ltd. 
Cow & Gate Ltd. 


J. A. Crabtree & Co. Ltd. 

Crossley Bros. Ltd. 

Croydon Gas Co. 

Daimler Co. Ltd. 

Dartmouth Auto 
Castings Ltd. 

Deritend Stamping Co. Ltd. 

Drums Ltd. 

Ealing Park LaundryLtd. 

Eastmans, Ltd. 

Energen Foods Ltd. 

Enfield Cable WorksLtd. 

Enfield Rolling Mills Ltd. 

English Steel 
Corporation Ltd. 

Ever Ready Co. Ltd. 

Express Dairy Co. 

Falmouth Docks & 
Engineering Co. 

T. W. Firth & Sons, Ltd. 

Firth Vickers Stainless 
Steels Ltd. 

Fisher & Ludlow Ltd. 

Ford Motor Co. Ltd. 

Fremlins Ltd. 

Fricker’s Metal 
& Chemical Co. Ltd. 

E. A. Gardner & Sons Ltd. 

Gas Light & Coke Co. Ltd. 

Glasgow Iron & Steel Co. Ltd. 

Globe Tank & Foundry 
Co. Ltd. 

Gomshall Tanneries Ltd. 

Goodyear Tyre & Rubber Co. 

J. W. Green & Co. Ltd. 

Guest Keen Baldwins 
Iron & Steel Co. 

Hadfields Ltd. 

G. A. Harvey & Co. Ltd. 

Hayes Cocoa Co. Ltd. 

Hays Wharf & Cartage 
Co. Ltd. 

Hayward Turbine & 
Engineering Co. 

Heaton Foundry Co. Ltd. 

W. T. Henleys Cable 
Works Ltd. 

Hercules Cycle & Motor 
Co. Ltd. 

Herts & Beds Bacon 
Factory 

Higgs Motors Ltd. 

George T. Holloway & 
Co. Ltd. 

Hoover Ltd. 

Frank How & Co. Ltd. 

H.P. Sauce Ltd. 

Humber Ltd. 

Hygienic Dairies Ltd. 

Hygienic Wire Works Ltd. 

Ilford Ltd. 

International Aluminium 
Co. Ltd. 

Ipswich Corporation 
Elec. Supply. 

Jackson Boilers Ltd. 

Jackson (Morley) Ltd. 


Johnson & Phillips Ltd. 

Jurgens Ltd. 

Kaye & Stewart Ltd. 

Kenrick & Jefferson Ltd. 

Kings Norton Paper 
Mills Ltd. 

Kirkstall Forge Ltd. 

Klinger Manufacturing 
Co. Ltd. 

Jn. Knight Ltd. 

C. Kunzle Ltd. 

Lambton, Hetton & 
Joicey Collieries 

Lansdowne Laundry 
(London) Ltd. 

Loders & Nucoline Ltd. 

London Co-operative 
Soc. Ltd. 

L.M.S. Railway Co. 

Loud & Western Ltd. 

Ludlow Union Gas Co.Ltd. 

Luton Co-op. 

Luton Elec. 

J. Lyons & Co. Ltd. 

John Lysaght Ltd. 

Mann, Crossman & 
Paulin Ltd. 

Medina Refinery Ltd. 

Mellersh & Neale Ltd. 

Meltis Ltd. 

Meux’s Brewery Co. Ltd. 

Midland Electric Manu- 
facturing Co. 

Midland Motor Cylinder 
Co. Ltd. 

Mond Nickel Co. Ltd. 

Morris Motors Ltd. 

Murgatroyd Bros. Ltd. 

Murphy Radio Ltd. 

Nestle’s 

New Merton Board 
Mills Ltd. 

Newton, Chambers & Co. 
Ltd. 

North British RubberCo.Ltd. 

Northern Aluminium 
Co. Ltd. 

Norwich Electrical Corp. 

Palethorpes Ltd. 

Patent Shaft & Axletree 
Co. Ltd. 

Pathé Pictures Ltd. 

Peter Brotherhood Ltd. 

Pirelli Ltd. 

Powell & Hamner Ltd. 

Priest Furnaces Ltd. 

Priory Laundry Ltd. 

Prodorite Ltd. 

Pullars (J. Pullar & Sons) 
Ltd. 

Ransomes & Rapier Ltd. 

Reckitt & Sons Ltd. 

Royal Arsenal Co-op. Soc. 
Ltd. 

Royal Gunpowder Factory 


St.George’s Laundry Ltd. 


— 


ALUMINOUS CEMENT 


St. Martin’s Preserving 
Co. Ltd. 

E. A. & H. Sandford Ltd. 

William Scribban Ltd. 

Shannon Ltd. 

Shell Refineries Ltd. 

Sinclair tron Co. Ltd. 

Thos. Smith & Sons 
(Saltley) Ltd. 

Smith & Wellstood Ltd. 

Southampton Electric 
Supply 

Southern Foundries 
(1926) Ltd. 

Southern Railway 

Southwick Power Station 

Specialloid Ltd. 

Spiers & Pond Ltd. 

S.S. Cars Ltd. 

Stampings Alliance Ltd. 

Standard Motor Co. Ltd. 

Standard Switchgear Ltd. 

Standard Telephones & 
Cables Ltd. 

Stanton lronworks Co.Ltd. 

Steel Co. of Scotland Ltd. 


Hugh Stevenson & Sons Ltd. 


Stevenson & Howell Ltd. 

Suffolk Chemical Co. Ltd. 

Super Marine Aviation 
Works (Vickers). 

John Tann Ltd. 

Tate & Lyle Ltd. 

Thames Board Mills Ltd. 

Joseph Thorley Ltd. 

Times Laundry Ltd. 

R. F. Towler (1931) Led. 


Triplex Safety Glass Co. Ltd. 


Trumans, Hanbury 
Buxton & Co. Ltd. 

Tubes Ltd. 

United Glass Bottle 
Manufacturers Ltd. 

United Wire Works 
(Birmingham) Ltd. 

Valor Co. 

Vauxhall Motors Ltd. 

Venesta Ltd. 


Villiers Engineering Co. Ltd. 


Wandle Side Cable 
Works Ltd. 
Thos. Ward Ltd. 
Wm. Warne & Co. Ltd. 
Washington Chemical Co. 
Watney,Combe4 Reid Ltd. 
Allen West & Co. Ltd. 
West Hants Electrical Co. 
Westerns Laundries Ltd. 
Edward Williams Ltd. 
W. Martin Winn Ltd. 
Sami. Withers & Co. Ltd. 
Thos. Withers Ltd. 
Wolseley Sheep Shearing 
Machine Co. 


JamesWright(Dairies)Ltd. 
Royal Naval CorditeFactory Wrights Ropes Ltd. 


Wrigleys Products Ltd. 
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THOUGHT FOR THE 


and that is how it should be—and invariably IS—when the Belt is an 
ANGUS BELT. The Belting you buy should be as exactly suited to 
the machine as the machine is exact for its purpose. Any old belt 
won t do—not if it’s precision and production you want. 


When you buy ANGUS BELTING we take care to ascertain exactly 
what you require the belt for, so that we can supply a Belt suited to 
your specific needs. In this way you get trouble-free service from 
Belting that is as dependable as the machine it drives. It’s an aid to 
production well worth trying. 


“NORTHUMBRIA” LEATHER ‘GATEX” FILASTIC 
“ TEXCELA” HAIR CONVEYOR, ETC, 


@ FORGET YOU HAVE BELTS BY GETTING BETTER 


GEORGE,ANGUS & CO. LTD., NEWCASTLE-ON-TYNE 


BRANCHES: LONDON, LEEDS, MANCHESTER, BIRMINGHAM, BELFAST, CARDIFF and @LASGOW 
‘ = 


FIV ANGUS ‘ACTORIES RIES in. specialise in the production of every of transmission and @onveyor Belting; .every type and 
size = Cut — including ‘ Durangus” and Rawhide Silent Pinions; Wrtcaute and Mechanical Leathers bab raat description ; 
Rubber in all’its shapes and forms; Oil Seals for Aircraft, Automobiles, ete:; ‘*GACO” Synthetic mouldings and jointings; ‘ Telamite ” 
Brake and Clutch Linings; Packings and Jointings for steam. water and gas; ‘*Thermoflex”’ Asbestos Clothing; Fire Hose, Valves, Fittings, 
Fire Extinguishers, and every item of fire-fighting ‘equipment, Literature, or Samples and Quetations sent with pleagures. Send ug your enquiries. » 
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Generating Set mounted on 
SILENTBLOC ANTI-VIBRATION 
MOUNTINGS 











MOUNTINGS 


These mountings have been designed to 
afford an easy and efficient method of 
absorbing vibrations from all types of in- 
ternal combustion engines, air compressors, 
marine,electricaland ventilating machinery, 
etc. 

Wherever vibrations exist the introduction 
of this mounting will prevent their trans- 
mission to other parts of the machine or 
structure. They are unaffected by oil, 
water and steam, and they afford complete 
electrical insulation at point of attachment. 














FLEXIBLE COUPLINGS 

































RUBBER CUSHIONED DRIVE 


An industrial all-purpose coupling and 
universal joint. 

The Silentbloc Coupling compensates 
for angular and parallel misalignment 
without loss of power. 

There is no movement of metal on 
metal or metal on rubber. 


This coupling absorbs a large amount 
of torsional vibration-shocks and uneven 
impulses. The Silentbloc Flexible Goup- 
ling needs no protection from atmos- 
pheric conditions, water, dirt or grit and 


NO LUBRICATION 


is required. 


NO NOISE—NO WEAR 
NO ADJUSTMENT 


Affords electrical insulation. 


Sizes from 2 in. to |2 in. diameter: 
<2 Taree ee ee eee 


Our Associate perros , T. B. Andre Rubber 
. Led., offer their Technical and Manufacturing 
cilities in special Engineering problems concern- 
ing the application of rubber—either natural or 
| sytthetic oil and: beat resisting—also direct ad- 
hesion of rubber to metal. 
Address enquiries regarding the above and all 
types of moulded rubber articles to :—T. B. Andre 
Rubber Co. Ltd., Kingston-By-Pass, Surbiton, 
Surrey. 


: 





Les 8 8 8 
MISAN! 

















CENTRE PLATE RIVETS 


FLOATING CENTRE 
PLATE CARRYING 
RUBBER TRUNNION 


SPECIAL LIVE 
NON COLO -FLOW 
RUBBER TRUNNION 


REGISTER — 
FOR BOSS 


” 


ASSEMBLY BOLTS 


SHAFT BOSS - 
WITH KEY WAY 


PRESSED STEEL 
SAFETY COVER 








in 
soluing.your problems of vibration and noise 


SILENTBLOC LTD. 


Let our technical experts co-operate 


Victoria Gardens, Ladbroke Road, 
Notting Hill Gate, London, W.|i. 


Telephone: PARK 9821. 





The name “ SILENTBLOC” is the TRADE MARK 
and exclusive property of Silentbloc Ltd., on 
whose products only it can lawfully be used, 
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Your power transmission problem may not 
involve driving a large revolving globe like that 
dominating the stand of Messrs. G. and J. Weir Ltd. 
at the Empire Exhibition, Glasgow, but, 
wherever right-angle drives are required, for 
individual and grouped machines, lineshafting, 
conveyors, etc., SPECIFY RADICON 

AND BE SAFE. 


vic 
apblCo 








(HUDD) LTD 


DAVID BROWN & SONS 


HUDDERSFIELD 
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THEYRE TOUGH MIGHTY 
TOUGH IN THE TEST 





AN EXAMPLE OF WHAT 
MACROME TOOLS CAN DO 


Tests carried out by one of our Customers to compare the cost 
of drilling 5,000 holes 


UNTREATED TREATED 

COST OF DRILLS £3 9s. 7d. 10/8 
7T2atli-Gpenceeach 9atis. 24d. each 
Same Material, Same Number of Holes, Same Conditions 








We supply Drills, Taps, Reamers, Files, Saws, Screwing 
Dies, Form Tools, Guillotine Knives, etc., etc. 





CUSTOMERS’ TOOLS TREATED BY ARRANGEMENT 


MACROME 


THE TOUGHEST TOOLS IN THE WORLD 


, MACROME a co 
d ; 3, GROSYENOR GARDENS, 
= HAY MILLS, BIRMINGHAM . SW.” 
Telephone No.: VIC 1283 Telephone No.: VIC 4846 
a! LIMITED mee 


Reg. Offices & Works : 
BERKELEY ROAD EAST, 
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Three Weir Three-Throw Vertical High-pressure 
Pumps installed in the Hydrogenation plant of 
LC.l. (Fertilizer & Synthetic Products) Ltd., 
Billingham. Working pressure approx. 4,000 Ib. 
per sq. in. 


We manufacture a wide range of designs of 
plunger pumps for all high-pressure duties 
from small testing pumps to large units of the 
type illustrated above. 


The service given by high duty pumps depends 
largely on the materials employed, and we 
possess unrivalled technical facilities | for 
experimental and research work both in the 
metallurgical field and in the application of the 
newest materials under actual working conditions. 


The illustrations show two typical designs, but 
we shall be glad to submit special designs to 
suit any specific duty, for electric motor or 
other drive. 


G.& J.WEIR 


ENGINEERING. 








Weir Three-Throw High-pressure Plunger 
Pump for test purposes. Working 
pressure 6,000 Ib. per sq. in. 


EMPIRE EXHIBITION, SCOTLAND 


We are exhibiting in the Palace of Engineering 
a representative range of Weir Auxiliaries. 


Li? CATHCART, GLASGOW 


— 
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IN STEP 





WITH THE TIMES 


The Firth-Vickers Company have never been nor 
ever will be content to produce Stainless Steels 
merely for to-day’s demand. Every trend of 
development in the making of machinery for food 
production, every step forward in the manufacture 
of domestic equipment or of mechanical, marine 
and electrical engineering finds Firth-Vickers ready 
with the ideal rust, acid or heat resisting steel to 
meet new mechanical or corrosion resisting con- 
ditions. This is another great reason why you 
should always specify ‘‘Staybrite”’ Steel. 


“STAYBRITE 


Regd. Trade Mark 


SUPER RUSTLESS STEEL 
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FIRTH-VICKERS 


| STAINLESS STEELS LIMITED 
STAYBRITE WORKS - . : SHEFFIELD 
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No. 2 conveyor, capacity 300 tons per hour. .Sesides forming a 
link between railway wagon tipplers and boiler house, it can 
deliver coal for store to gravity buckets at “A,” or receive 
from. them at “B” for carrying from store to boilers, 


4 
ff 
i 


# 


\A@ 





The new boiler house which is increasing the capacity of Glasgow 


Corporation’s Dalmarnock power station to 237,500 kW. is supplied 





with coal by M. & C. Sectional Belt Conveyors. Inverted troughing, 
light and rigid, bridges the spans between cross members in the gantries, 
carries the idler rollers, protects the..return belt, and by dispensing 
with longitudinal channels, decking, and idler boards saves weight and 
space. The grit-proof idlers ensure’ that friction .is kept low. 


Inspection ‘and adjustment are made easy. For great or for small 





wo 
On the-roof of the turbine house: This No. 3 conveyor at present 


Installations, fixed or movable, M. -& C. Sectional Belt’ Conveyors supplies No. 4 boiler house. A fixed tripper :owards the° far 
‘ og end provides for a future delivery into No. 3 boiler house. 
have important advantages. Write for descriptive booklet E. 53. oo 


Photos by kind permission of Major H. Bell, O.B.B., M.1.B.E., Chief Engineer 
Main contractors for complete boiler plant, Messrs. Y arrow & Co., Ltd., Glasgow. 


MAVOR & COULSON LIMITED 


BRIDGETON, GLASGOW S.E. 36 VIGTORIA STREET, LONDON, S.W,1. 
CASTLE CHAMBERS, GASTLE STREET, SHEFFIELD, 3. 98 SAINT MARY STREET, CARDIFF 
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Carbon and Alloy 
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VICKERS ‘WORKS 


are being 
produced regularly. 
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ENGLISH STEEL 
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Visit our Stand No. E42-43, Palace of Engineering, EMPIRE EXHIBITION, GLASGOW 


FLAMEPROOF 


SWITCHGEAR 


CLASS BP. 


Write for Descriptive List 3350-3. 











WILIL_LRFSDEN 
THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, WILLESDEN, ENGLAND. 


ath 
9200 
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HEAVY DUTY HORIZONTAL 
BORING & MILLING MACHINES 








By courtesy of the Davy & United Engineering Company Limited, we illustrate an 8 in. spindle Horizontal 
Borer engaged on boring and facing operations on a cast steel press crosshead weighing about 73 tons. 


Made in sizes up to |2 in. diameter spindle and supplied to the leading firms in the heavy engineering 
industry at home and abroad. 


Operating convenience, sturdiness of design, careful selection of materials and high class workmanship 
contribute to the outstanding efficiency of the type which upholds the Asquith reputation for 


Leadership 
Range also includes lighter machines from I} in. diameter spindle upwards. 


Send your enquiries to: 


WILLIAM ASQUITH LIMITED, Park Works, HALIFAX, England. 


Telephone :—61258 9, 61250. Telegrams :—Drill, Halifax. 
SOLE Representatives for the British Isles :— 


DRUMMOND (SALES) LIMITED, 8, Waterloo Street, BIRMINGHAM, 2. 


Other Agents in all the Leading Countries. 9492 
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Telegrams : JOINTING ARDROSSAN \™ id and Government Departments 
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METALLIC DISC VALVES. 
Multiplex dead-lift and flexible types. 
For air, circulating, hydraulic, etc., pumps. 
Made of Bronze and special Metals suitable 
for specific conditions. 


CORRUGATED METAL JOINT RINGS. 
Made of Brass, Copper, Cupro-Nickel, 
Monel Metal, Steel, etc. 
Of any size and shape. 
For steam, water, oil and other pipe 
jointings. 
SOLID METAL JOINT RINGS. 
Made of Soft Copper, Soft Iron, Mild Steel, 
Monel Metal, etc. 


Of any size, thickness and section, plain 
or serrated. 


For Locomotive, Diesel, and aero engines, 
hydraulic plant, etc., and for superheated 
steam joints. 


CYLINDER HEAD GASKETS. 
Of Solid Copper. 
For motor and Diesel engine work. 


COPPER-ASBESTOS JOINT RINGS. 


Of all types and shapes. 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 


Of best quality. ney suitable for use 
in conjunction with Corrugated Metal 
Joint Rings. 


LALLA 


i 





SLOTTED DISC VALVES. 
Hoerbiger and other types. 
For air compressors and pumps. 
Of Heat-Treated Steels, special-alloy Steels, 


‘and other Metal to suit specific conditions. 
FLEXIBLE DIAPHRAGMS. 
For regulating valves, reducing valves, etc. 


Made of all suitable Metals and to any 
design. 


SHIMS, LINERS & LOCKING WASHERS. 
Of all types and Metals. 


FIBROUS METALLIC PACKING. 


Of special quality. Suitable for high tem- 
perature and pressures. 
Adaptable to any size of stuffing box. 


Illustrated Catalogue on application. 9825 











HENRY BERRY & C° L” croypon works, LEEDS 


London Office : 


Shell-Mex House, 
Victoria Embankment, 
London, W.C.2. 


Telephone Number : 6826 Temple Bar. 


Telegraphic Address : 
BERRYCO, RAND, LONDON. 


















Telephone Nos. : 75481 and 75482 


PLATE BENDING ROLLS. 





Telegrams : “ RIVETTER, LEEDS.” 


FORGING PRESSES. 















PLANT FOR BOILER SHOPS, 

STEELWORKS, SHIPYARDS, 

RAILWAY CARRIAGE AND 
WAGON WORKS, &c. 


PLASTIC MOULDING PLANT. 


~ ate satel . 
Che RAS ae aed ; Scenes 























8712 


Sal oe 





Bo 


esign Double ended Punching and Shearing Machine also arranged for Manhole punching. 


wal 


Improved d 
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BIRMINGHAM 


* LONDON 




































































Economical Supplies of Pure Soft EV y 









conditioning, be rendered perfect for boiler 

feed or industrial processing. 

The unique e rience and technical know- 

~y e amass od br BOBY are placed freely 
e disposal of Engineers who are faced 

with the problem of water purification. 


Consult the foremost Technologists : BOBY Manufacture : 
Water Softeners—“ Simplez’’ 
\4 Lime—Soda and “AZED”’ 
Base Exchange; Filters — 
3 1875 Pressure and Gravity; 
Deaerators — for make - up 
and d ; Conti 








WILLIAM BOBY & CO. LTD. Blow-down Equipments. 


Brookfield House, 62-64, Brook St., London, W.] After -conditioning Plant, 
Phone : Mayfair 4117.* Grams; “ Buccula, Wesdo, London.” etc., ete. 





Readily available but highly polluted water Boby “*AZED"’ Plant installed 
supplies, such as are obtainable from rivers, at the Beckton Works of the 
canals or pit workings, may, by correct Gas Light & Coke Co. 


























NEW OXFORD HOUSE, HART STREET. m0} 1310), a en 


LE GLASGOW - BELFAST - DUBLIN 


CARDIFF - BIRMINGHAM NOTTINGHAM MANC 





WCAST 
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A hundred years 


Founded in 1838 by George 
Kent, this firm soon made 
rapid headway, its meters 
being utilised by the leading 
authorities throughout the 





world. 





His son joined him in the 
business and, now Sir Walter 
Kent, carries on the direction 
of the firm which, under his 
administration, has become the 
largest of its kind in the country 
and continues in the forefront 


of technical progress. 





At Empire Exhibition, Glasgow 
Stand No. 66-Palace of Engineering 








GEORGE KENT 


LUTON & LONDON, 
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"PROVE RELIABILITY OF 


ros 


CRANES 


The best recommendation a crane can have is provided 
by the names of the famous people who use it. Here are 
a few of those who use Smith Cranes : 
The Admiralty ; War Office ; India Office ; Crown Agents ; 
Cammell, Laird & Co., Ltd., Birkenhead ; 1.C.1. (Alkali) 
Ltd.; Sir John Jackson Ltd. ; Sir Robert McAlpine & 
Sons Ltd.; John Mowlem & Co. Ltd.; Dorman Long & 
Co. Ltd. ; Gas Light & Coke Co., London; Guest, 
Keen, Baldwins, lron & Steel Co. Ltd. ; Sir Lindsay 
Parkinson & Co. Ltd.; English & Foreign 
Railways. 
These, and many others, are the people 
who rely on Smith Cranes to execute the 
toughest jobs in every corner of the 


world. What better proof of the great 
strength and dependability of these 
machines could be offered ? 








THOMAS SMITH & SONS (Rodley) LTD. 


Crane and Excavator Works, 
FOR FURTHER PARTICULARS APPLY TO THE MAKERS 


RODLEY, LEEDS 
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BUILLYS 


Pa reapgdprete 


the BRITISH 


and most 
Seomesiias SCHOOLS, 


FOREIGN GOVERNMENTS, 
RAILWAYS, 


the 
CONTRACTORS, IRON 


and STEEL 





TUBES, OILS, PRESSURE AND VACUUM GAUGES. 
hee cme seve ar ba 


TESTERS 


leading UNIVERSITIES, 


WORKS, &c., 
FOR METALS, CHAINS, ROPES, WIRE, CANVAS, CLOTH, YARN, GEMENT, PIPES, CONDENSER 











CAST-IRON 


PRESSURE 
AND 
VACUUM 
GAUGES. 









™ 


~ 





CAST-IRON BAR TESTER. 


Tests Bars of Cast iron, 
Bronze, &e. 





Pig. 5171.—BAILEY’S NEW PATTERN. 
Regd. Trade Mark. 


041.—DEADWEIG 
pre SURE See a tab TESTER, 


CEMENT 


DEADWEIGHT GAUGE TESTER. 
For Pressures to 2000 Ibs. 


OIL 











DEADWEIGHT PRESSURE AND 
VACUUM GAUGE TESTERS. 
In various sizes for pressures to 
300, 500,. 2000 10,000 Ibs. and 
45,000 ibs. per square in. 


METALS 





HYDRAULIC IRON AND 
STEEL TESTER. 


To 10, 25 and 50 tons 








rm 





Fig. 5120.—BAILEY’'S 
Regd. Trade Mark. 
“ THURSTON” RECORDING. 
Oil TESTER. 





STER-HYDRAULIC TEST PRESS. 
For casting cement blocks, éxtracting oils, &c, 
Made im three sizes to 22, 60 and 150 tons. 


For cesting oils, greases, 
bearing metals, &c. 








aalpinn Co of the Work. 





Fig. 5063,— CEMENT TESTER. 
With new design Shot Filler. To 1000 tbs, 
fo RRITISH STANDARDS. 


PRICE. ENCLUDENG TWO MOULDS AND WEIGHING 
b ws Bae Agereby, Sangh : a re 22. 





‘ 
FOR BOILERS AND PIPES. 


CHAIN, ROPE & BLOCK 
TESTERS. 





BOILER TEST PUMPS. YORAULIC Test 


Test 
Fig. 007. To 300 Tie, 
ei1. ah 500 
an 
r “ ro 500 
s oa 10s. = Hand Pumps to any Pressure. 


DOUBLE AND TREBLE RAM TEST PUMPS, 
Hand or Belt Drive. 


Fig. 5138. TO 30, 50, 60 & 100 TONS. 


Manufactured by 


W.H Bailey & COL 











FOR BOILER 
TESTS. 





LONGRIDGE 


The 
BOILER TEST PUMP 
Packs in small leather 
case ; weighs only 19 Ibs 
Teats to 500 


bs. 
PRICE £12. 
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BRIDGES 
FIXED AND MOVING 








iia ATi tread. 
Swing Bridge at Dalgrain, Scotland. 








2 4 ae. IEE ie ee Tv : = 7 - . “are aoe ze Vey ae — 





NOY ruins 28 ick vp 3 gaome o7 ves 
18 a yd -bolerl | 


VY bathinl otis. 2 aire ead sig Baliscd = 


“T 


is 


eee — 





‘Bridge carrying the L:M.S. Railway over the River Ribble. 


VISIT OUR STAND E64 


EMPIRE EXHIBITION, GLASGOW, 1938 
Working models, photographs, etc. 


Lonpon Orrice: 13, Victoria Street, Westminster, S.W.| 
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<EHE SILENT{(6)PROWER VANE 
—— MIDGET @# DRILL 


. in various sizes THE SILENT ® 304 MIDGET wot sge 


to suit all 
requirements, 


io fr | POWER VANE PNEUMATIC DRILL 

















internal 
tates. LIGHT IN WEIGHT HAS AMPLE POWER FOR CONTINUOUS }” DRILLING. 
Particularly suitable for use"in AEROPLANE, AUTOMOBILE .and METAL. FURNITURE 
MANUFACTURE, and light metal construction generally, wherever rapid, accurate 
drilling is required. 
Meet 
. : 
Simplicity of Construction. No pistons, connecting rods, crankshaft, valves, bushings, or eccentric straps : 
no bolts or screws in the motor assembly, the motor and gear case being held together by screwed flange. 
The Twist Drill is in the centre line of the machine, ensuring accurate work. 
Throttle Parts are rustproof 
Handle Design. he hand-fit handle design means ease of handling and less fatigue to the operator. 
Maintenance costs reduced to a minimum. 








THE CONSOLIDATED PNEUMATIC TOOL COMPANY, LTD. 
pines stator 232, DAWES ROAD, LONDON, S.W.6. Telephone No.: FULHAM 722 


FACTORIES AT: London, England. Fraserburgh, Scotland. Melbourne, Australia. Montreal, Canada. Berlin, Germany. Detroit, Cleveland and Franklin, U.S.A. 
BRANCHES ALL OVER THE WORLD. 





























~™ ‘QUEEN MARY’ 
| ‘AQUITANIA’ 
‘BERENGARIA’ 


are amongst the liners regularly over- 










hauled by us at Southampton as 
official repairers to the Cunard White 
Star Line. Our experience and re- 
sources enable us to undertake hull 
and machinery repairs to all classes of 


ships, with special facilities for urgent 


work. Please address enquiries to : 


JOHN I. 





& CO., LIMITED 


WOOLSTON WORKS, SOUTHAMPTON 








* 
and OVERHAULS lo the largest vessels afloat 
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MAKERS OF 





WE ARE THE ACTUAL 
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FANS FOR ANY OF THE FOR ALL PURPOSES 
FOLLOWING USES: 
INDUCED DRAUGHT We are well equipped for the manufacture of fans of every kind and size, and 
FORCED DRAUGHT our experts are at your service, backed by extensive experience in fan design 
FUME REMOVAL and application. 
DUST REMOVAL Your enquiries for any of our standard fans, or for any Special design to meet 
WOOD REFUSE REMOVAL your requirements, will have our prompt and careful attention. 
VENTILATING 
HEATING 
=" ALLDAYS & ONIONS, LTD 
SHIP’S FANS, ALL KINDS a e 
SINTERING (Alldays & Onions and Thwaites Bros.) 
GLAST FOR MEARTNS GREAT WESTERN WORKS 9 VICTORIA STREET 
BLAST FOR CUPOLAS 
BLAST FOR OIL & GAS FUEL BIRMINGHAM LONDON 
MINE FANS Teleg.> *Alldays’ "Phone : Vic. 2251-4 Teleg. : ‘Typhoon,’ Sowest "Phone : Abbey 7184 
SPECIAL PURPOSES 8803 
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WE ARE ALSO MAKERS OF, 
AND SHALL BE PLEASED TO 
QUOTE FOR: : 


LON ey . 

ee re”’ for Hig 

and Low Pressures 

FURNACES for Oil, Gas and 
Coal 


CUPOLAS & Charging 
Machines (Thwaites 
Types) 

LADLES of all sizes 

STEEL CONVERTERS. 
Sole Manufacturers 
of ‘Stock '’ Patent 
Converter 

POWER HAMMERS. 
Pneumatic & Steam 

SMITHY & FOUNDRY 

EQUIPMENT 

















Fit 


- Ransome & Marles 


BALL & ROLLER 
BEARINGS AND | 
MAKE SURE OF 
THE UTMOST 
MECHANICAL 
EFFICIENCY 








i_g= 5 
qdjdr< 
ro | . & * 
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TAYLOR & CHALLEN 


PRECISION PRESS BRAKES 





An all steel machine, built up of 
rolled steel slabs, with a central 
gap in the bed, so that horning tools 
may be used without deflection. 
It performs operations of multiple 
punching, angle bending, and general 
forming. on sheet or strip material. 
A plate friction clutch permits the 
most delicate operations. 


TAYLOR & CHALLEN LIMITED, 
DERWENT WORKS 


BIRMINGHAM, 19. ize 






































T.. 
~ 


| ai SA. 





FLOATING CRANE 











LECTRIC TRANSPORTER CRANE . STEAM BREAKDOWN CRANE 











Cranes of all types and other Machinery supplied to 
all parts of the World, including..the following :— 





aut 








STEAM & ELECTRIC DOCK CAPSTANS, OF EVERY 
PLOATING CRANES TYPE A 
i) CANTILEVER CRANES SHUNTING a mut 
BLOCK SETTING (TITAN) SLIPWAY EQUIPMENT 
RANES | LOCOMOTIVE AND WAGON 
GOLIATH CRANES TURNTABLES 
OVERHEAD CRANES LOCOMOTIVE AND WAGON 


TRAVERSERS 


LEVEL LUFFING CRANES 
TIPPING TURNTABLES 
STEAM BREAKDOWN CRANES BRIDGE OPERATING 





TRAVELLING AND FIXED MACHINERY 
J18 CRANES | peNsTOCKS AND PENSTOCK 
TRANSPORTER CRANES OPERATING MACHINERY 


CRANES FOR LOADING AND | WINCHES AND. HAULAGE 
UNLOADING COAL, IRON MACHINERY 








. ORE, EBtc., Etc. SHEERLEGS AATIC LATED. LOCO 
v TURNTABLE WITH 
ELECTRIC QVERMEAD CRANE yy) or oe CRANES AND | BOLLARDS “ae FAIRLEADS, hon ENGINE DRIVE 








COWANS SHELDON & er FD. 


— ESTABLISHED IN 1846 — CARLISLE, ENGLAND. ang ORSuies, aLowren, w.c. 


{ily 
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LEA COAL METERS. 
SCREW-OPERATED STOKERS 




















ON VIEW ADVANTAGES 
at the _ |. Direct readings of Coal 
in pounds. 
a 2. Constant check*on Coal 
EXHIBITION, ——=> Consumed. 
GLASGOW 3. Easy to instal. 


4. Accurate Measurement 
Guaranteed. 





Full particulars 

















on request :— 
| BOILER 
LEA COAL METER 
(PATENT “UNIMETER™ TYPE) THE LEA RECORDER CO. LTD. 
in connection CORNBROOK, MANCHESTER, [5 
” London Office : 
“PRIOR”, STOKER Parliament Mansions, Victoria St., i 
& Tel. : Abbey 4079. 


























Showing Principle of Operation. “PENMAN” BOILER 















































SSS 









Makers “of ) 9 oe o 
all kinds of 


~ Steam and Motor Driven 


Air & Gas Compressors 
and 


Hydraulic. Plant 





aN 


Illustration shows 
Motor-Driven, Two-Stage, Double-Acting 
Air Compressor 


Capacity 500 cub. ft. free air per minute to a pressure 
of 100 Ibs. per sq. inch. R.P.M. 360. 














Fullerton. Modgart g Barclay i 
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FERANTC 
BIGH EFFICIENCY 


SOLENOIDS 


igranic type No. 172! Solenoids are for use where a definite 
pull or thrust motion under automatic or distant control is 
required, and are specially suitable for the operation of electro- 
mechanical brakes and valves, and are used on many machine 
tools where various short stroke motions are required. 





tupe No.” 1721 
fer AL, opera- 


Outstanding Features :— 
—_ efficiency laminated circuit with accurately ground 
pole faces ensuring quiet operation. 


High efficiency coils wound on moulded bobbins. and 
retained by leaf-type springs. 


No external resistance required on A.C. Circuits. 
Protected cover fitted over coil terminals. 





WORKS: 
ELSTOW ROAD, lerame type No. 172K 
ELECTRIC Colid setencid oh et-in 
cee SIC CoLid. a BEDFORD. ch for “ , 
SN PEVICESZ Yen. ne 
































Are you running your 
machines at the most 
efficient speeds * 

















How many machines.in your Works, or of your design.fould be 
improved by the ‘incorporation of positive variable speed transmission— 
to maintain efficient production—to assure uniform quality of product. 


The P.I.V. Gear provides positive, infinitely variable speed transmission, 
instantly adjustable to the fraction of an R.P.M. to any speed within 
predetermined limits. I¢ ts;a compact, totally-enclosed junit running 
in oil—available for horizontal or vertical mounting, or supplied 
complete with reduction geaf and motor on common baseplate. 


The P.1.V. Gear has been Supplied for speed control of all classes of 
machinery, and there are over 25,000 in service. 


SPEEO CONTROL 
HANOLE 







. re wrec or a eee 
a Pre K se t 4 
ty ee 7 § 






20, CE Bn pty Ref. 364. 





_ ey 
. sé 
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DRYSDALE 


SALVAGE FUIMIFS 











12in. PORTABLE 
ONL-DRIVEN CENTRIFUGAL 
SALVAGE PUMP 





9271 


COMPLETE EQUIPMENTS ror SALVAGE « FIRE FIGHTING PURPOSES 





DRYSDALE & CO LTD YOKER GLASGOW 








PLATT | 


The Platt Clutch is 
MULTI- DRY- PLATE 


simple, compact and 
efficient, easy to 




















Presser actuati ed by Levers to compress springs 


a neg mare abe operate and adjust. 
sufacram Lever, 10 ponuonad sha igh Correct balance and 
= "Ha a ot ‘aa rollers are fitted to design, workmanship 


~%) and materials of the 


Act 
Move ved - 
= clutch 


ity 


- highest grade, ensure 
smooth, progressive 


Suitable Applications : engagement and 


Agitators, Pumps, dependable operation. 
Beaters, Rotary Screens, 

Blowers, Grinders, P : 
Compressors, Hoists, The Multiple Disc 
Conveyors, xine, ‘ construction provides 
rushers, otary Uryers, icti 

Elevators, Ball and Tube Mills, ample friction area, 
Rolling Mills, Reciprocating Pumps, and operating cams 
Kettles, Machine Tools. distribute the pres- 


Lineshafts, 
™ sure uniformly over 


Platt Clutches are manufactured in a plant the friction surfaces. 
which is equipped with every modern facility 
fer quality production. Theappearanceoithe [,[ = | #§§ ME \ Presser actuated by Levers to compress springs 
clutch is equal to that of the finest machinery imumtinta 
to which it may be applied. Fuller informa- 


tion will be sent with pleasure, on request. 


Platt Brothers & Co. Ltd., Hartford Works, Oldham, England 


___ Selling Agents: J. H. FENNER & CO. LTD., HULL 


Outer friction discs with rated involute 
eeth designed to withstand high temperatures 
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HYDRAULIC eNO ere oAIR LOADED PURER PRS 


oo —<—— ——$_—$———_ ——<—<—— 


°550 H.P. “STEWART ” 
HYDRAULIC PUMPS 
designed, built and 
installed by us in one 
of the largest plants 


in Europe. 


Send us your enquiries for all 
types of Hydraulic Plant. 





DUNCAN STEWART & Co. Ltd. 


LONDON REPRESENTATIVE := LONDON ROAD IRONWORKS GLASGOW 
H. J. MUNRO, 25, Victoria Street, London, §.W.1. Telephone : Victoria 2576 Telegrams : “STEWART, GLASGOW” PPA CEA BRIDGETON 3243-45 














/ CARGO HANDLING 
/ CRANES FOR INLAND 
WATER TRANSPORT 


We illustrate three Electric Low 
Truck Horizontal Luffing Cranes. 
Load 2 tons at 40 ft. radius. 


Supplied to the Grand Union 
Canal Company at Tyseley Wharf, 


Birmingham. 


STOTHERT & PITT, Ltd. 


BATH - : - - ENGLAND 


Telephone No.: BATH 2277. Telegrams: Stothert, Bath 


London Office: 38, VICTORIA STREET, S.W.1 


Telephone No. : ‘ABBEY 1911. Telegrams: Stothert, Sowest, London 
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\ A'though it is generally agreed that the 

, ty ultimate cost of Renold Chain Drives is 
low—owing to their efficiency and long life 
—an impression exists that their first cost 
must be high. Yet actually Renold Chain 
Drives often involve less expenditure than 
any other transmission. There’s probably a 
job in your plant now which could be done 
more economically with. Renold . Chain 
Drives. Let us discuss it with you. 












THE RENOLD & COVENTRY CHAIN CO, LID. MANCHESTER. ENGLAND. 


Also manufacturers of chain elutches, couplings, speed 
transformers, chains for conveying and elevating, etc. 




















Do YOU KNOW? 


THAT WE HAVE COMPLETELY RE-DESIGNED OUR DERRICK 
CRANE TO SUIT MODERN METHODS AND MODERN PRACTICE 


THE IMPROVEMENTS ARE AMAZING f 


vist THE EMPIRE EXHIBITION ano see 


THE VERY LATEST IN ELECTRIC DERRICK CRANE _ DESIGN. 
OUR STAND IS No. E63 IN THE PALACE OF ENGINEERING. 


BUTTERS BROS. & CO. 


THE EMPIRE’S LEADING DERRICK CRANE MAKERS _,,, 
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—— HOLDEN ¢ BROOKE “—— 
centrifugal 


PUMPS 


SIRIUS 
MANCHESTER I 2 










HOLDEN & BROOKE 
‘TURBETTE’ STEAM 


URBINES - 


SIRIUS WOR 
MANCHESTER (2 


x 
€: 












WEIGHBRIDGES AND 
WEIGHING MACHINES 
‘New Designs at Competitive Priees 


E. & A. Ashworth, Ltd., 














Crown Works, Staincliffe Rd., DEWSBURY. 


i | 















THERMOSTATS 


——=figrau 
Controlling 
Steam to 


SS | CALORIFIERS, 








or 
HOT WATER TANKS. 


THE HORNE 
ENGINEERING 
f] co. LTD. 
35. Pitt Street, Glasgow. | 














Here is a recently installed allwork 


DOUBLE GEARED BULLION ROLLING MILL 
for Continuous Operation 


SPEED REDUCTION 1420 r.p.m. to 28 r.p.m. 


Totally enclosed, double wormgear and helical drive. 

All shafts arranged on ball and roller journals with means for 
thrust loads. 

Special lubrication is automatic to each gear and shaft bearing. 
Whole unit compact, self- 
contained, oil and dust tight, 
robust and reliable under 
arduous conditions of 
service. 








* This illustrates one of many 
types, Horizontal and Vertical, 
supplied for GOLD, SILVER 
y PLATINUM ROLLING. 


MACHIRE CUT GEARS. HENRY WALLWORK & CO. LTD., MANCHESTER. Telegrams: Foundry M/C Phone: Blackfriars 1801. 





CHANGE WHEELS ian) 
STANDS. 
All Sizes, 14 d.p. to 4 d.p. 
Queuretaty Cut by New Process. 


Very Low Prices. JAsk for Lists. 
SPUR GEARS 


Standard patterns for all sizes, oval or + section 
arm. To 9 ft. diameter 


MITRES AND BEVELS. To 9 ft. Dia. 
PAPER AND RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 

CLEAN}; CASTINGS. Spur Gear Blanks 


from any of the above patterns. Balance Wheels. 


CYANIDE HARDENING. 
THE NEW TURNERS & FITTERS 
HANDBOOK 


By THOMAS GREENWOOD. 3/9 
General Machine Casti made to Customers 
Patterns. Low Prices for Planing, Boring, Turnings, 


Send your enquiries 9260 


Greenwood’s Standard 
Gear Cutting Co., Ltd., 
NEW BOND STREET, HALIFAX. 
Telephone: 2492. Telegrams: “ Gears. 














Henderson #dib Cranes 





are 
effictent 

and 
economical 

for 
handling. 


London Office: Telegrams : RSON. 
12, Norfolk St., oe “ Cranes,” C 
Strand, W.C.2. Aberdeen. ~ come 

































ny 
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Air Compressors 


The experience and resources of 40 years’ specialisation in 
the design and manufacture of Pneumatic Equipment for 
Engineering purposes lies behind every “‘ Broomwade” 
Compressor. Reliability, Efficiency and low Maintenance 
costs under all conditions of working are the outstanding 
features of ‘* Broomwade”’ construction. 





TYPES: 
2-Stage D.A. Compressors ; 320-2560 c.f.p.m. capacity 
at 100-Ib. pressure. 
Single-Stage D.A. Compressors 520-4000 c.f.p.m. 
capacity at 60-Ib. pressure. 


| & 2 Cyl. Compressors with mechanically operated 
suction valves, 40-200 c.f.p.m. capacity at 100-Ib. 
pressure. 


2, 3 & 4 Cyl. Compressors totally enclosed ; 330-800 











c.f.p.m. capacity at 100-lb. pressure. 
Rotary Exhausters, Single Stage and Compound 
types. 


Portable, Patent Sleeve-Valve type Compressors ; 
Petrol or Diesel Engine driven. 


‘*Broomwade’’ Pneumatic Tools cover every engineering 
requirement ; renowned for performances, easy handling 
and low air consumption. 





Complete lists of Compressors and Pneumatic Tools sent 


Portabi - . 
‘o e Sleeve-Valve Compressors upon request. 


ere EE i ITO 











@ 39.113 

















Tachometers for all Trades Calibrated in Revs: 
Feet, Sheets, Galls ; Units etc., per minute. 





Stroke and Rev; Counters, Electro-Mag 
Counters, Hand Tachometers, etc. aa 


THE COOPER-STEWART 0330 
ENGINEERING CO. LTD., 
136/7, Long Acre, London, W.C.2. 


SCRIVEN 


MACHINE TOOLS 


GROSTHWAITE FURNACES & SORIVEN 
MACHINE TOOLS LTD. 


York Street ironworks, Leeds, 8. 


BULL'SMETAL & MELLOIDCo. 


HEAD OFFICE ANB WORKS: Limited, 
YOKER, GLASGOW  W.4. 
TELEGRAMS: ‘‘MELLOID, YOKER.” 
BULL'S METAL.—Peopeliers, Bara,Sheets, Pumps, 

Rods, Valve Spindles,Condenser Stays & Plates, &c. 
MELLOID. ( . Trade Mark and Patented.)—Con- 
denser Tubes, ling Tubes, Boller Tubes, Stays 
and Plates, Fire-box Piates, Bars Sheets, Valves,Ac. 
WHITE METALS,—Babbitt, Plastic, &c. 


McLAREN 


LIGHT WEIGHT HIGH SPEED 


DIESEL OIL ENGINES 


FOR EVERY PURPOSE 9045 
J. & H. McLAREN, LTD., LEEDS, 10 


















































AMSLER 
TESTING MACHINES 


Send for catalogues to British Agents:— 


T. €. HOWDEN & CO., ..,, 





5 & 7, Fleet Street, Birmingham. 








ESSLINGEN 


CO, Recovery Plants 
Dry Ice Plants 









London Office : 


Tele. : Victoria 6373 


MASCHINENFABRIK ESSLINGEN 
ESSLINGEN AN 


up to any capacity on the approved Esslingen system. 
Quality and Cost of Production guaranteed. 


Lloyd & Ross, Engineers & Dry Ice Specialists, 
Abford House, Wilton Road, London, S.W.1. 


y 


9162 


Y; 
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Lett, ELECTRIC ' 
GRAFTON 


STEAM « ELECTRIC 


CRANES 


ESTABLISHED 1880 


My 
V2, 
GY, 
% 
Z 
4m 


& 

























The English Electric Company manufacture a wide range 
of Totally Enclosed, Flameproof Motors, both with and 
without external fan cooling. These Motors have been 
certified for use in any atmosphere containing gases or 
vapours included under the heading of Group II in the 
Mines Dept. Classification of Explosive Gases, and have 
been tested for pentane (petroleum vapour), in addition 
to the usual methane (fire damp). A range of certified 
flameproof slipring enclosures is also available for use 
with motors of other than the flameproof type. 


Write for descriptive literature. 


ENGLISH ELECTHIC 


On On \ @ ay. e\ i 4 LIMITED 





GRAFTON CRANES LTD. 
BEDFORD. = 


RAPID 
LIFTING 
MAGNETS 


Rapid Magnetting Machine Co. Ld 
48, Lombard Street. Birmingham 














RRA 


_ Empire | Exhibition, Scotland—Stand No. E237 Palace of alace of Engineering. 





THE MOTHERWELL BRIDGE ann ENGINEERING CO. LTD. 











oo LONDON ADDRESS : oa 
O 82, VICTORIAST.,S.W.l og 


Tel. Address: “ MOBRICOLIM " SOWEST LONDON 
Tel. No.: 4183 Victoria 


oo HEAD OFFICE & WORKS oo 
9 MOTHERWELL QO 


Tel. Address: “ BRIDGE" MOTHERWELI 
Tel. Numbers: 40, 41,42 








BRITISH LICENSED MAKERS 
JOINTLY WITH THE WHESSOE 
FOUNDRY AND ENGINEERING 
CO., LTD., OF DARLINGTON, 
OF THE PATENT “WIGGINS” 
FLOATING DAY PONTOON & 
BREATHER ROOFS FOR OIL 
STORAGE TANKS. THESE 
ROOFS EFFECTIVELY STOP 


BRIDGES. ROOFS. STEEL 
FRAME BUILDINGS. 

CRANE GIRDERS. CRANE 
GANTRIES. RIVETTED 
PIPES. KILNS AND TUBING. 
CHIMNEYS. TOWERS. 
PITHEAD FRAMES. PIERS. 
JETTIES. PONTOONS. 

DOCK GATES. CAISSONS. 
OIL STORAGE TANKS. 
WATER TANKS. TROUGHING. 








| ew VClyee Briage—Motherwell 


HYDRAULIC PRESSED WAGON eee REPRESENTATIVES ABROAD ye SGT EVAPORATION LOSSES AND 
~~ SOUTH AFRICA 
END. SLEEPERS, GUTTERS. NEIL, CROPPER B CO, it. re ELIMINATE. FIRE HAZARD. 





OOWSON & DOBSON, ' 
AUCKLAND JOHANNESBURG CAIRO 
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— / weld better and faster with RH | | T Ls he a RT 


« ¥ a 
CY F -says The Man in the Mask | | Consult 
ea cies BRECO 


ao ran ane 


es 
b elec gard s , 
No- = pia “Thea \s exon palin «4 Sa 
x Fe ot 
A wic® og & qn 
emer yjer® e > British we Engineering 








a ; \e ’ 

and 4 rest exa0F >. 1418, High Holborn, London, W.C. 1 
hem notes Telephane : Ch 

Gq Aw pew ‘elephane : Chancery 852! 











K vege 





THOMAS & BISHOP LTD 
37, TABERNACLE §S 











1887 
SEND FOR 
“JUBILEE CATALOGUE 
1937 
9 LERWORKS i"? 
- NEWARK 


CASTINGS 
OF ALL DESCRIPTIONS 
UP TO 10 TONS. 


S.S. STOTT LTD., 


Enpineers, 
ing problems by HASLINGDEN, : : ROSSENDALE. 


ELECTRODES RH ieebadas 












> « 





Solve your weld- 



















EQUIPMENT 














Ts 


TRAFFORD PARK - MANCHESTER 17 





Pei 1 
PUMPS 


WORTHINGTON-SIMPSON, LTD., 
QUEEN’S HOUSE, KINGSWAY, W.C.2. 


"Phone : "Grams : = 
9297 | Holborn 4271. ** Pumping, Weatcent. 





P/E801 



































THE LATEST 


“FLUIFEED’ COLDSAW 


“FLUIFEED ” GIVES 
Very sensitive feed control. 
Infinite number of feeds. 
Automatic adjustment to section being cut. 
Increased life of saw blade. 
Quicker sawing. 
OTHER SPECIAL FEATURES. 


Patented Swivelling Vice. 
Covered bed slides. 
Centralised control. 


Vee-rope drive. 
Tecalemit lubrication. 


BUILT IN SEVERAL SIZES, 
Apply : 


NOBLE & -LUND “tTD. 
Felling-on-Tyne. the 
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| OIL RASH 


CONQUERED 
Eighteen Months Success 


A LARGE ENGINEERING FIRM WRITES: 
“ We are glad to be able to inform you that our Works Hospital records 
show a decrease in the number of oil rash cases since we commenced using 
Rozalex eighteen months ago.’ 











stances and dirt. Rozalex was 
perfected by a Manchester firm 
to combat Dermatitis among their 
own workpeople, and so startling 
was its success that, in response to 


Rozalex acts as a protective film or 
‘ barrier substance.’ Applied to the 
hands of your workpeople it safe- 
guards them from Dermatitis and 
allied skin diseases, particularly of 


the Oil Rash | requests, it was put on the market. 
type, caused by | Testimonials such as the one above 
contact with | have proved its worth over a period 





injurious sub- | of EIGHT YEARS. 


ROZALEX 


The PROVED protective ‘film’ 
for application to the hands 


before work 


For FREE SAMPLES and particulars write to:— . 
ROZALEX LTD.., 45, Cross Street, Manchester, 2 9326 


STAND No. D.7!1, PALACE OF INDUSTRY 
West, EMPIRE EXHIBITION, GLASGOW. 


















economically in 
fact ories. 














Ground thread 
taps eeee produced by 


methods that ensure 
faster tapping aswell 
as longer life..... 


“ BATH” taps, every one of them, 
are the product of long and 
specialised experience. The selec- 
tion of the steel, all the special 
heat treatment processes and the 
thread-grinding (which is per- 
formed after heat treatment) are 
under the control of a manufactur- 
ing system that permits only of 
superlative quality. 


THE RESULT: Long Life, 
Accuracy of Taps, Higher 
Operating Speeds, 


Duplication of Tapped 
Hole Size. 
May we send you full 


details? 





THE NAME THAT 
SOLE AGENTS : 


> BETTER TAPS 


af! x aif ) 
STANDS re ht 


FREDERICK POLLARD « C°L™ LEICESTER, ENG. 


Groris.: Corona, Leicester. 


Phone No. : 27534/5. 


















 |MOWN ou 


HANDLING 





EQUIPMENT 


for ALL CLASSES OF MATERIALS 

















Grain Elevator built and equipped by us at Bahia Bianca, Argentina. Illustration 
shows the Elevator as it will r when the new extension, which we are equipping, 
is Com; . Capacity 140,000 tons. 


Recent orders include the complete machinery 
equipment of four terminal elevators for the 
Argentine Government with a total storage capacity 
of 240,000 tons of grain. It is the largest contract 
ever given to a British firm for grain handling 
machinery. 

We have a world-wide reputation as Mechanical and 
Pneumatic handling engineers. 


CONSULT US ON ALL HANDLING PROBLEMS 
OUR EXPERIENCE IS UNRIVALLED. 


HENRY SIMON LTD., 





CHEADLE HEATH, 
STOCKPORT. 











PRATCHITT BROS. LTD., 


ENGINEERS, CARLISLE. 





r 5 














04157 


ROTARY DRYERS. 
HOT AIR AND PATENT FILM DRYERS. 
GENERAL ENGINEERING PLANT 
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‘‘TEXROPE’’ DRIVES 


—REGISTERED— —PATENTED— 
DRIVING ALL TYPES OF MACHINES FROM } H.P. TO 2,000 H.P. 
OVER 4 MILLION H.P. IN SATISFACTORY SERVICE. 


LEADING FIRMS SPECIFY 
TEXROPE DRIVES 

















140 H.P. “ TEXROPE" DRIVE FOR THE GAS LIGHT & COKE CO. 
SOLE MANUFACTURERS AND SUPPLIERS 


FRANK WIGG LESWORTH & CO. LTD. 


SHIPLEY wainisrne ~cueen, Svinte” YORKS 


| “TEXROPE” CATALOGUE SENT ON REQUEST | 



























and Company, Limi 


St. Ann’ $ lronworks, Belfast. 


is Renee. ee 
eee nig Ago Ree Kee Keer ary Pais “sar 
s. yg he Agent: Mr. Garin P. Dixon, Calle Sarmiento: 470, p. 





David" Extausting Pumps 
FOR HIGH VOLUMETRIC EFFICIENCY 


Designed for continuous duty and accurately 
machined to interchangeable limits from the 
finest materials. 
This simple but robust Exhauster will produce 
—— of 95% - the receiver. It can 
supplied wit patent dual-purpose 
cylinder head—one lever 
movement converting the 
exhauster into a pressure 
pump without lossof vacuumin 
the receiver. Many other 
useful features. Tested and 
guaranteed 12 months. 









Leaflet No. 33 gives all details. 


WILLIAMS & JAMES 


ENGINEERS$- GLOUCESTER * ENGLAND 














STEEL TUBE CONS 


HIGH PRESSURE 
PIPEWORK 
INSTALLATIONS 


We have an idea that we know all about making 
Steel Tube Coils and High Pressure pipework, 
having specialised in the one job for over 30 years. 











However large your need may be... or how- 
ever small, send details of your requirements to 


LE BAS Tusecoun 


MILLWALL 











CYCLOPS 








WORKS LONDON E.14 









TELEPHONE: EASTIOOS (SLINGS) 

















HIGH SPEED 
DIESELS 





MARINE AND 
STATIONARY 
ENGINES 


RANGE : 
24 to 72 B.H.P.— 
1,000 R.P.M) 
2 to 6 Cylinders 
60 to 240 B.H.P.— 
900 R.P.M 
3 to 12 Cylinders, 


4-Cyl. 80 H.P. Engine with Reverse and Reducing gear. 


Futl particulars from the Manufacturers : 
GLENIFFER ENGINES, Lid., ANNIESLAND, GLASGOW, W.3 
Telegrams : ‘‘ Glengine, Glasgow.” 
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Robust All-Metal 
Construction. 


Easy to fix and read. 


Accurate individually 
calibrated scales. 


Clear white dials 
which cannot blister 
or discolour. 


Moderately priced. 


BUDENBERG DIAL THERMOMETERS 


Mercury acuated type for any temperature between — 20°F. 
~ + 100°OF. us ‘ 
r actuat or most temperature ranges between 
oka and + 50°F 









Flexible tube al rigid stem patterns. 
For full particulars of our dial and recording thermometers 
see Catalogue section 27, 


Budenberg Gauge Co. Ltd., 


Broadheath, near Manchester 
Manufacturers of Dial and self-recording Instruments 
for Pressure, Draught, Temperature and Speed. 































TWIN STRAINERS 





CONTINUOUS SERVICE 





IN WATER, OR | OIL FUEL PIPE LINES 


Sizes from } in. to 36 in. 





Ask for ane Also 
our es Single 
Catalogue CesT ea Strainers 














Seas GUNG LISS ley / 


917 














Melt 


Sheets, Coils, Rolls, 
Discs and Belts. 











EMERY GRAIN 


e Prove Oakeys for yourself e 


JOHN OAKEY & SONS, LIMITED, 


Wellington Mills, London, S.E.1. 
Telephone : WATerioo 4206. Telegrams: “ Oakey, Lamb, London.” 











Ml 


ddd pagan zypnintt tte 


“// 
“ny 















CRAWLER 


CRANES 


6 to 25 Tons 
‘Capacity 





The Industrial Brownhoist crawler crane shown above, is of 15 tons 
capacity and is capable of handling all kinds of materials, with hook, 
grab bucket or, as shown, with electric lifting magnet, Other 
models from 10 to 25 tons capacity, are also available. 


In addition, Industrial Brownhoist builds locomotive cranes in 
capacities of 10 to 200 tons, railway breakdown cranes, bridge 
transporter cranes, wagon tippers and dock cranes. 


You will incur no obligation in submitting your inquiries to us 
and our engineers will give them prompt attention. 


INDUSTRIAL BROWNHOIST CORPORATION 
BAY CITY, MICHIGAN, U.S.A. 


BROWNHOIST 
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MIOEMTATION MaDe 


: SPEEDY TUBULAR 
~ |CONSTRUCTION oF 


Po (Ox SECTIONALISED STORAGE RACKS, Etc. 


tt ce, | “Spee 











Ke-Klamps 

vide a quick, 
reliable method of 
building up section- 
alised storage racks, 
with standard  un- 
threaded tubes. Sec- 
tions can be made to 
varying depths to suit 
the products stored, 
and ‘can easily be 
adapted from time to 
time. One simple key 
clamps tubing rigidly 
in position. Made in a range of over 300 variations and sizes, there 
is a clamp for every engineering requirement, Machinery Guards, Work 
Benches, Small Buildings, etc., etc. An efficient engineering job can be 
produced with unskilled labour. 


pro- 


| 


——— 


The safety and economy of the Gascoigne Ke-Klamp has led 
to its use by the Admiralty, War Office, Scotland Yard, and 
Crown Agents for the Colonies, and many miles of Pedestrian 
Guard Rails approved by the Ministry of Transport have been 
built with it. Copy of our Catalogue No. 10/1! will be gladly 


sent on request. 
The GEO. H. GASCOIGNE Co. Ltd. 


KE KLAM Pp 112, Chatham Street, READING 


RR 
Phone : Reading 2170. 





‘Grams: Ke-Klamps, Reading 








' 6««&t 








C. ENCLOSED bert 


2 CAGE MACHIN 


A. 
SQUIRREL 


Scott 


motors 


are used by .... . 




















The Admiralty » Commonwealth of Australia - General Post Office - Imperial 


Chemical Industries Ltd. - London Midland & Scottish Railway Co. ° 


Air Force - War Office - Stewart & Lloyds Ltd., among many famous users. 





WE MANUFACTURE 
Ac. MOTORS .. . | $-250 B.H.P. HUGH J. SCOTT 
ALTERNATORS Oo» + | £125 KV A. 
D.C. MOTORS .. . | 3-200 B.H.P. Peet ISHEt +. 
GENERATORS - | 7150 Kw. T 
MOTOR GENERATOR SETS 
INVERTED ROTARY CONVERTERS 
LOOM MOTORS, 









































Royal 


























ACCURATE VARIABLE 

SPEED CONTROL 
FOR EVERY 
INDUSTRY 









In every industry where absolute accuracy of speed variation is de- 
sirable the Flender Variable Speed Gear will satisfy the engineer. 
Without slip, without stopping or easing the load, you can raise or 
decrease the R.P.M. of your machine to the speed you require. That 
speed will be accurate to within 1 R.P.M., and once you have set the 
‘Flender’ it will remain absolutely constant. 

Constant and correct speed with a wid: range of possible variation is 
an important factor affecting the quality and quantity of work pro- 
duced by a machine. The ‘Flender” is a compact and well-designed 
piece of machinery which can be completely relied on for the control 
of speed. Send the coupon below for a fully detailed illustrated booklet. 


FLENDER 


VARIABLE SPEED GEAR 


To HANSEL &@ SCHMITT Ltd 
13 Victoria Street, Westminster, S.W.1 
Please send me the illustrated booklet on the Flender Variable Speed Gear 
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BRANCHES: London, Birmingham, Manchester, 
Glasgow, Sheffield, Huddersfield, Newport, Mon. 








We monufacture all 
types of Industrial 
Weighing Machines. 


THE “ASHWORTH-ROSS” RAILWAY-TRUCK| 


__" WEIGHBRIDGE 





FITTED WITH NO-LOOSE WEIGHT STEELYARD 


Made in various sizes, types and capacities. 
Can also be fitted with Semi-automatic Self- 
Indicating Dial Head-work. 


Equipped with raised steel rails to suit any 
range. 


ASHWORTH FLOSS € COLTD 


MIDLAND IRONWORKS, DEWSBURY, YORKS. 
Telephone : Dewsbury 697. Telegrams : “ Weigh, Dewsbury.” | 



































Stimereo? SHEFFIELD 














Heather Park 
Drive, Wembley 


KESSE2:2TD 


@ REPAIR and overhaul 

@ ERECT and dismantle 

@ TEST on site or in our works 
@ HIRE and SUPPLY 


OIL—-GAS-STEAM 


PLANT 


* 
“* Recommended by Llioyd’s” 
Ask for Booklet No. 5!. 























BRITISH MADE 


AUGES 


ERICHSEN PATENT 


FOR MEASURING 
pressures on machines 
of all kinds up to 3,000 t. 


ERICHSEN 
PRESSURE G 








~~, 


SG 


Pressure Gauge for Rolling Mill. 


A. M. ERICHSEN & SON LIMITED 


Works and Offices: 
274, ARGYLL AVENUE TRADING ESTATE, SLOUGH, |! 




























MOBILE ELECTRIC 





For 

loading-off, etc. 

Low power and maintenance costs. 
| Easy to operate and lively. 

. Maximum safety in handling. 

Robust design and construction.: 


Six sizes 7} cwts. to 5 tons. 


electric types.) 


JAS. TATE 2 COMPANY 
Ma nufacturing Engineers 


VICTORY WORKS, BRADFORD, ENGLAND. 











PECKETT’S. 
LOCOMOTIVES 


or aL SIZES AND GAUGES 


PARTICULARS ON APPLICATION. 


PECKETT . SONS Lr. 
BRISTOL 














Telegraphic Address : “ PECKETT, BRISTOL.” 
Lomion Representatives: FERQUSON & PALMER, 9, Vietoria 8t., Westminster, 8.W.1. 





















stacking, transporting, loading, 


(Cable-fed, petrol-electric and diesel- 
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PETTER® *"'"E NWahis 


Provide Reliable and Economical Power for 
ll Purposes. Made in sizes | : Cheapness' dm, the. Petter Sense 
Stationary and Marine. Write for cnualages: ols cheapness born of Excellence 


PETTERS aiI1MITED | YEOVIL, TAT 














FOR ALL PURPOSES. 















“LION” AUTOMATIC “LION” EXPANDING 
TYPE for ali Hydraulic “LION” BLOCK TYPE TYPE for Superheat 
Work. for Steam Work. 

General Purposes. 


WRITE FOR CATALOGUE X.4. 




















E i Exhibition, 
JAMES WALKER & CO., LTD., ——— Wve teilitdll dating tebshlad Eakiae Geeblisd “Wikarae” Gea 


g' 
“ ” Ww rr Valves for many years and are in a Asbestos Fibre Joints and Jointing ar 
LION WORKS, OKING, Su ey Our Stand No. is E.93 position to supply for any .perticular used extensively for Babcock jler 
Telephone :: WOKING 2255. Telegrams: “ LIONCELLE.” Palace of Engineering. requirement. Joints, Superheater Joints, etc. 








DAWSON & DOWNIE’S PUMPS 


FOR ALL DUTIES 


HYDRAULIC PUMPS MOTOR DRIVEN 
STEAM OR MOTOR DRIVE HYDRAULIC PUMP 


MARINE PUMPS 
TO SUIT ALL DUTIES 


= OIL PUMPS - 
FOR LAND INSTALLATIONS 
AND MARINE DUTIES 


DAWSON’S PATENT 
DIRECT ACTING 
BOILER FEED PUMPS 


COMPLETE O!L REFINERY 
PUMPS 


DAWSON & DOWNIE Lye - ELGIN WORKS. CLYDEBANK — 


3151 TELEGRAMS: PUMPS, CLYDEBANK. 
TELEPHONE: 92-93 CLYDEBANK. 








WITH FORGE DSTEEL CRANKS 
AND CONNECTING RODS. 


SELF-OILING. 
TOTALLY ENCLOSED. 
(BUCKET TYPE). 


























TRADE MARK 





Fig. 816 
“CULWELL” DOUBLE-ACTING POWER PUMP vwilere FOR UST No. of “CULWELL” DOUBLE-ACTING POWER PUMP 
FOR BELT DRIVE. WITH DIRECT MOTOR DRIVE. 
London Office : Wires: ress Ni 
ne = JOSEPH EVANS<:SONS ~:= 
—s (WOLVERHAMPTON) LTD. - 





* CULWELL WORKS, WOLVERHAMPTON. a aaa alee 





Phone : Holborn 109! . 
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Revvo Patent Ball Bearing 
Swivel Castors 


are designed and made by 
specialists. There is no 
centre pin to bend or break 
and the whole unit is a 
sound engineering job. 
Our latest catalogue, giving 
details ofa full range of 
types and sizes will be 


gladly sent on request. 
9430 





also at 
191, Corporation St., 
Birmingham. 


The Revvo Castor Co., Ltd., 
Archdale Works, Blechynden Street, London, W.11. LADioohe she. 


















THE 


WEIGHBRIDGE 


@ Is renowned for excellence 
in design, workmanship, and 
performance. 

It is constructed in the light 
of a century’s experience 
to give maximum service 
under modern traffic con- 
ditions. — 





Enquire about the *‘ DENISON’ 

Weighbridge with Equilibrium 

Control Tape and Ticket Printing 
Mechanism. 


SAML. DENISON & SON, LTD., Far Hunstet, Leeps, 10 





















































DIVING APPARATUS 


and all other 
SUBMARINE APPLIANCES. 


SMOKE HELMETS 
for Ships, Oil Tankers, etc. 
To Board of Trade requirements. 


SELF-CONTAINED OXYGEN 
BREATHING APPARATUS. 


GAS MASKS. DUSTITE MASKS. 
FIRST AID and all other 
SAFETY AND PROTECTIVE DEVICES. . 


SIEBE, GORMAN & co., LTD. 
“ Neptune’? Works & 187, Westminster Bridge Road, London, S.E.1 


Telegrams “SIEBE, LAMB, LONDON.” 4219 





Telephone No.: WATERLOO 6071 (3 lines.) 













= Dead Accurate Work 


= is what you can depend on receiving from 
us. Our reputation depends on it. Give us 
== &n opportunity to quote tor your particula: 
= requirements 





= We are manutaciurers ot : 
= ENGINE & BOILER FITTINGS, 
ANTI-FRICTION METALS. 
All Classes ot 
NON-FERROUS INGOTS. 
INDIA RUBBER & ASBESTOS 
GOODS. 





BRASS & IRON FOUNDERS 





PEGLER & LOUDEN LTD., 
54-60, Brown Street, GLASGOW, C.2. 


Telegrams ; GUNMETAL. lelephone: 3240 CENTRAL = 


UU 














ANGLES up to and including ie a xX xe 
RATS” 4. —we (on edge) 3”.x $° 

(on flat) 4” x It’ 
TEES ae “ = 34” x 34° x # 
CHANNELS. ,, xe 
R.S. JOISTS. 5, 6” x 3” 


Ad LA 
INSIDE OR OUTSIDE WEB FREE FROM TWIST, ‘WIND OR DISTORTION. 


J. J. HASLAM LTD., 
ROMER STREET 





BOLTON 











[REFRIGERATING 
MACHINERY 


CONTINUOUS SERVICE 
AND ADVERSE HEAT 
CONDITIONS. 


[ 0. 





DARTFORD. 
























Ihe MILL that has Stood the LESTof TIME 
IMPROVED GIANT GRIFFIN MILL 


THE MOST EFFICIENT UNIT FOR PULVERIZING :— 
Portland Cement, Limestone, Coal, Slate Waste, 
Basic Slag, Phosphate Rock, Ores of all kinds. 


FINISHES IN ONE OPERATION. 
BRADLEY PULVERIZER CO. 


(imconposareo wrth CinrteD wWASTLITY IN u.s.a.) 


37, Walbrook, London, E.C.4. 


Tel,: Mansion House 6084, Tele.: “ Equestrian Cannon, London.” 


a PULVERIZING SPECIALISTS 
FOR FORTY YEARS. 


BULK SAMPLES fiitnstration Pient 




































FPERRY 









ROLLER 
CHAINS 















a 
GHAM if. 
| ae 


N oO 


PERRY & CO.LID. sinmincu: 
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“PROCEDO™ 


Rotating 
Lathe-Centres 


SPECIAL DESIGN. 
Spring arrangement 
to allow for 
expansion. f 












ia 


a 


Stocked in all sizes by Sole Distributor— 


F. H. OCKENFELS 
SLOUGH 


Phone: 
SLOUGH 1030 














7 i 


WI Glace to oh aico 
7_wewee eS Se 















MACHINE 
CUT 
WHEELS. 


WORM AND _ SPUR 








TheREIDGEARCS. 


LINWOOD, 
near PAISLEY, 











TRAIN FERRIES 
HARWICH—| DOVER — 
ZEEBRUGGE | DUNKERQUE 


THREE SAILINGS DAILY 


An all-rail route between stations in Great Britain and 


stations in most Continental countries for through truck 
loads of all kinds of freight. The consignments, not being 
subject to transhipment at the ports, are much less likely to 
bedamaged;a minimum of packing isneeded and time is saved. 
| Traffic Manager, L*N°E-R, Liverpool Street 


Station, London, E.C.2; or Traffic Manager, aa Dept., Southern Railway, 
Victoria Station, London, S.W.! 


Ask for illustrated booklet from Conti 





L-N-E-R—S.R ——— 
FOR TRADE WITH THE CONTINENT 














HARLAND: WOLFF LIMITED 


.§7, BOTHWELL  ST., 


Teledep 


yore TANK INDICATOR 


vs. ‘New Differential’ model illus- 
nou is of the permanently accurate 

Mercury type, but operates on a new 
principle enabling the of Scales 
with exceptionally wide divisions, It 
is specially suitable for tanks where it is 
desired to read small increments of) 
depth, weight or volume. ¥ 


Full explanatory 
leaflet on request 


DOBBIE McINNES LTD. 


ENGINEERING & NAUTICAL INSTRUMENT MAKERS 
GLASGOW 














REDUCING GEARS. ||| 








a Brey PATENT COUPLIN ( 


BIBBY COUPLINGS PROVIDE THE BEST 
RUNNING CONDITIONS FOR EVERY 
CLASS OF DRIVE 


OVER 76,000,000 H.P. FITTED 


Apply to the makers for particulars 


THE WELLMAN BIBBY Co. Ltd., Victoria Station House, 
London, S.W.1. e411 








HEAT RESISTING AND PRESSURE CASTINGS A SPECIALITY. 
SPECIAL AND ORDINARY CASTINGS FOR DIESEL ENGINES. 


SUPPLIED FOR TURBINE MACHINERY, 
ENGINES, SHIPS. LOCOMOTIVES. CRANES.ETC. 











CLYDE FOUNDRY. GOVAN. GLASGOW. 





FOR ALL TYPE8S— 
Send us your 
enquiries. 
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BRAITHWAITE (iit: | 
KIND OF 
PRESSED STEEL TANKS _ Liq STORARE 
: wy GG 2 — aa, wal , : , 
¥ ; Y |  Buile wp in all sizes | 
from 220 gallons up- 
wards,and by reason 
of their .unit con- 
struction can be built 
to any shape. The 
pressed steel sec- 
tions are of standard 
size and can be 
supplied from stock. 











ry wy, 


Write for information | 
on sizes, adaptability, | 
4 i ee ae of | 
. nd -- erection mainten- 
Wat 8 6 Se eee ance. | 
ye ams BRAITHWAITE & 
1 \ OA, ENOINEENS 
\ . : 
23, Horseferry House, 
Westminster, 8.W.1 
=e | 


EIPEL 


STEAM TRAP 


Extract from a recent letter : 


“ Sy _— 
a 
“¥ tested against other makes, and direct result of 
rhillauinton aa@on See mine Ghmane whe panned tanme™ he 7 r y 
ais 
WILLIAM GEIPEL LT®- VULCAN WORKS, BERMONDSEY STREET, S£.1 


—EEE LAMINATED 


° ee: IN MODERN D.0. EQUI BE LTIN ¢ 


REGD. TRADE MARK 








DRAFTING | Sole Manufacturers: JAMES HENDRY LTD., BRIDGETON, GLASGOW 


MACHINES 


Save time and make for increased 
efficiency for many well-known firms. 
Your own draughtsmen would be able 
to work better and faster on these 
machines. 


| eetccstorsze fl] SPECIFY CWRIGHT(S) CALORIFIERS 
FOR 


Branches: London, Birmingham, Manchester and Johannesburg 


igation. 


Write for ISIS Catalogue 
E72 to-day. 


"JW. SMITH, 22, wanwicx now, COVENTRY MAXIMUM THERMAL EFFICIENCY 


9235 Also distributors : 
RIEPLER ARISTO STANDARDGRAPH BROADGATE 
DRAWING INSTRUMENTS SLIDE RULES LETTERING GUIDES D.0. SUPPLIES & EQUIPMENT 


Iiustration of a 4000 gall. STORAGE CALORIFIER. 
Casing, 8ft. diam..by 14ft. 6ins. long. Live Steam Battery, 220 sq. it. 
Exhaust battery, 300 sq.ft. Recently supplied to Tak Lowpon Roap 
LesTrIruTioN, Stoke-on-Trent. so GREAT BARR CoLoxyY, B'ham. 


WRIGHTS FORGE & ENGINEERING CO. LTD., 


8763 
rie FOR une SIPTON, STAFFS eet 








le : - — a le 
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Appointments Open continued from Page 8. 
[Pzaughtsman Required, 


must have experience Hydraulics, Piping 
Arrangements, both Liquid and Gas, preferably 
high-pressure carbon dioxide. Good working know- 





ledge electricity an advantage. State salary re- 
quired, age, qualifications —-BOX No. “F,” W. H. 
SMITH & 8 


IN, 153, Oxford Street, London, W.1. 
E 774 





Draughtsman Required, 
temporary, for plant lay out; good salary 
to suitable a) Bet ck London district.—Apply 
Pr letter, BOX “2, c/o POOL’S, 180, Fleet — 





[taughtsman Required.|¢ 
Applicants should be neat and expeditious 
draughtsmen and surveyors, preferably with pre- 
vious civil engineering experience. Salary £250 per 
annum, Applications stating age and full parti- 
culars, with copies of testimonials to THE EN- 
GINEER AND MANAGER, SUTTON ee 
WATER COMPANY, Sutton, Surrey. E 759 


raughtsman Required, 
age 25—35 years, experienced in general 
Mechanical E ring, knowledge of hydraulic 
work an advantage. Applicants must have had 
sound training, preferably with shop experience. 








Apply in first instance by letter stating 
ualifications, experience salary cqpeetet, to 
ENGINEERING DEPT., THE NORTHERN 


ALUMINIUM CO., LTD., BANBURY. E 760 


unior Draughtsman 
REQUIRED, South Coast. Experience air 
compressors or centrifugal pumps erred. State 
age, experience, salary required, and when at liberty. 
— Apply by letter to E 762, Offices of ENGINEERING. 


esignin and _ detailing | 4¥ 
DRAUGHTSMEN for steel-framed buildings 
REQUIRED IMMEDIATELY. Applications 
stating experience and salary, to RUBERY, OWEN 
AND CO. LTD., Lombard House, Great Charles 
Street, Birmingham. E 717 
f [turbine Erectors, experienced, 
REQUIRED for outside work, home and 
abroad. Must have had experience in erection of 
modern turbines.— Write stating age, experience and 
salary required, FRASER AND CHALMERS’ 
ENGINEERING WORKS, Erith, Kent. E 777 


old established firm has 


n 

A an opening for a man about 25-30, who 
knows varied production and methods, and who is 
ambitious of making good Engineering experience 
and sense, knowledge of men, and hard and con- 
tinuous work essential. Wages £6 per week. Full 
particulars only are acceptable to E 764, Offices of 
ENGINEERING. 


Y oung g Assistant (male) 
REQUIRED to gy | Secretary and to 

















Ase uith 3 ft. 6 in. Radial 
R 


ILLING AND TAPPING MACHINE, 
single pulley drive through gear box. Also 8 in. by 
8 in. Sawing Machine, wer driven, size about 
1A “ Herbert” type. ust be in first-class con- 
at —Ste price, age, &c., and where can be 
seen, to E 800, Offices of ENGINEERING. 

=. 








WORK WANTED. 





nspectin ae ineer to 
| mops ~~ ngineer open 


oth ork structural work, 
tubes, sonar Seotie North of England. Resident 
w district.—E 578, Offices of ENGINEERING. 





A cma solicits enquiries 
all types non-ferrous metals, including Light 
on Standard Specifications. Supplied in form 
ts, Strip, Bars, Tubes and Sections.— Write, 

4 666, Offices of ENGINEERING. 


arron Pearson Engineering 
Co., Ltd., Eastern Boulevard, Leicester, 
REQUIRE WORK, including planing and turning. 

Agencies wanted. 
Ltd., 


R°ee Engineers, 

ye m Grove, Canonbury, London 
Design and construction of mechanical and 
decision! machinery and » — *- ys ye 
work of any description the con- 
struction and testi: a ~ ee Te 
new design. Certifi Certified reports of testssupplied. 9589 


Matine Engineers with Tron 
and Brass —— Forge, Plating, Welding 

os eae oe at RTAKE MEDIUM 
RING WORK.—J. 8. 
DOIG ( (GRIMSBY) LIMITED. GRIMSBY —_— 


osser & Russell,  Ltd., 
MECHANICAL ENGINEERS, 
QUEEN’S WHARF, HAMMERSMITH, W., 
Undertake SPECIAL MACHINERY Work of 
any description 
WELL EQUIPPED SHOP 
LATHE WORK up to 10 ft. diameter. 
‘Phone : RIVERSIDE 4416 


2 OZ. TO 20 TONS. 
For over 80 


years 
machinery and tos 
business. Something 
has been made during that time. 
lant have been carried out all over the British 
es. Our products have varied from a screw weigh- 
ing 2 ounces to a plant weighing 20 tons. 


Tuomas Hunt & Sons, 














9211 














Civil Engineer. Good typist. Some qualifications 
in accountancy and figuring work. Submit refer- 182 seen Roap WEST, BATTERsRa, 9418 
ences. Apply by letter, to W. N. MoCLEAN, 8.W.1 ESTABLISHED 1854 _ . 
Parliament Mansions, Victoria Street, S3.W.1. E 761 
Well-educated Youth, good REPRESENTATION. 

at Mathematics, REQUIRED by leading 


Heating and Air-Conditioning Engmeers to learn 
technical side ; starting salary, 10s. weekly, rising 
yearly by 7s. 6d. week; no premium. Address, 
E 772, Offices of ENGINEERING. 


TO ADVERTISERS UNDER BOX NUMBERS. 


[the Proprietors are prepared, 
for the benefit of applicants, to INSERT. 
FREE OF CHARGE, Notices (limited to two lines) 

that vacancies are filled. 











SITUATIONS WANTED. 


fj tuctural Engineer, fully 
desires change. Experienced Pg 
controlling Technical, Commercial and Sales Depts. 
also fabrication. Would manage main Estab h- 
ment, Branch, or Depts. Excellent record and 
credentials.— Address, E 732, Offices of ENGINEERING. 


Hyxgineer Salesman, Experi- 
enced and well educated. Car owner. 
Pupilage served. Aged 35. Ten years Sales. 
Active connections London, Home and Southern 
Counties.—Address, E 753, Offices of ENGINEERING. 


Business man (40), now with 
International Engineering concern, Seeks 
Position medium-sized firm. Has wide general 
experience —E 713, Offices of ENGINEERING. 


ighly qualified Metallur- 


GIST and ENGINEER. [International ex- 
perience as research and executive director and 
expert witness in shipbuilding, aircraft, Diesel, 
‘utomobile, structural and high-temperature petro- 
‘eum work desires home appointment.—Address, 

) 807, Offices of ENGINEERING. 


= . 
A M.I.C.E. age 31. Experi- 
e ence of construction in Steel and Concrete and 
nstallation of Plant. Six years in Tropics. SEEKS 
POSITION with Professional standing and prospects. 
-Address, E 808, Offices of ENGINEERING. 

















anted, Representative in 
England for Land Boiler work.—Address, 
E 697, Offices of ENGINEERING. 


(Correspondence Represen- 

tives REQUIRED to advise advertiser of 
new or pro’ factory schemes throughout Great 
Britain, and who can reach those concerned with dust- 
less and oilproof concrete factory floors and concrete 
waterproofing compounds. Generous commission.— 
Address, E 783, Offices of ENGINEERING. 


Wanted, Commercial Repre- 


SENTATIVE with sound experience totravel 
Midlands District for large well-established firm for 
sale and purchase of used, rebuilt. and new mach- 
inery, polacipally machine tools, power presses, 
sheet metal working machinery, "ke. Knowledge 
of Air Compressors, Pumps, Hydraulic Plant, Diesel 
Engines, and Electrical Equipment an advantage. 
Position demands high standard of commercial 
ability and resourcefulness in dealing with wide 
range of high-grade engineering equipment. Appli- 
cants should state experience and salary requir 
Address, E 799, Offices of ENGINEERING. 














PATENTS. 
ffer invited for British 


and British Empire rights in certain 
“ ERREN ” Patents covering the-use of ee ane 
and Hydrocarbon Gas in normal Diesel and Petrol 
Engines.— Address, E 771, Offices of ENGINEERING. 


"Mhe Proprietors of British 


Patent No. 346748 for “‘ Guiding Surfaces for 

Fluid Conduits,” and Patent of Addition thereto 
No. 349712 for “ Disposition of Guiding ae 
for the purpose of reducing Stream Resista: 
DESIRE to ENTER into SRRANGEMENTS, b by 
way of Licence or otherwise, for the p oop wwe RY 
exploiting the same, and ensuring their ne evelop- 
ment and practical working in this co 

For particulars apply : COPE «& CO., "65, . Wictoria 
Street, London, 8. E 758 











J {irst- -Class Draughtsman (36), 


wide experience, Materials Handling Plant, 
ranes, Crushing and Grinding Plant, Dryers, Con- 
‘te and Refractory Brick-making Plant. Hydraulic 
‘resses, Furnaces available, owing to closing down 
f present firm.—E 806, Offices of ENGINEERING. 





whe Proprietor of important 
Patents connected with high-power two- 
cycle petrol engines desires to enter into a working 
arrangement with a firm of engineers whereby these 
Patents may be effectively developed and marketed. 
Detailed working drawings available-—Address, 
E 801, Offices of ENGINEERING. 





WANTED, &c. 


Hi: h Speed Steel arab 


URNINGS and MILLSCALE WANTED 
.lso STAINLESS and MAGNET SCRAP. H 
(tices THOMAS OXLEY (1923), LD. 
Sailoh Works, Sheffiel W 628 


A lred Herbert Ltd.Coventry, 


AY — Pi for SECONDHAND 
MACHINE TOOLS in good condition, by first-class 
makers.—Write, wire, or ‘phone and our representa- 
tive will call. ‘Phone 8781 Coventry. as 
LATHE, Coventry. 305 











rpthe Owners of British Patents 


Nos. 375517, 376216, 374318 and 410326, 
relating to “ Projectiles * and Nos. 378087, 372723, 
383105 and 392478 relating to “ Fuses for Pro- 
jectiles,"’ and Nos. 247900, 285396 and 285399 
relating to “‘ Mortars and the like Guns” are 
DESIROUS of ENTERING into NEGOTIATIONS 
with one or more firms in Great Britain for the pur- 
pose of exploiting the inventions either singly or 
together, by sale of the Patent Rights or by the grant 
of Licences on reasonable terms. Interested parties 
who desire further particulars should apply to 
ALBERT L. MOND & THIEMANN, 19, South- 
ampton Buildings, Chancery Lane, London, } = 








PATENT AGENTS. 

| ings Patent Agency, Ltd. 
B. T. King, Registered Patent Agent) 
Advice, Handbook, and Consultations free.—146a, 


Queen Victoria Street, London, E.C.4, *Phone 


City 6161. 








FOR SALE. 


- DELTA” BRAND rsanovus 


METALS AND ALLOYS. 


= DELTA Ea co. LTD. 
BIRMINGHAM 


our New (Unused) Class ‘‘M”’ 


14/18, “STIRLING” WATER TUBE 
BOILERS; Evaporation 12,000 Ibs. per hour each ; 
working pressure 160 Ibs. Complete with Super- 
heaters, Chain-grate Stokers, etc. Bargain 

rice. IMMEDIATE DELIVERY. J. 
ATCLIFFE, HAWARDEN, CHESTER, TELE- 
PHONE, HAWARDEN 118. E 787 


HERBERT 


MACHINE TOOLS 
IN STOCK 


ASQUITH 6 ft. 0 in. HEAVY PAT- 
TERN RADIAL DRILL, fast and 
loose pulley drive, central thrust on 
box bed, gear box on saddle, —- 
feeds, with tapping reverse. 3} in. 
diameter spindle. 

(EXCELLENT CONDITION) 


MILWAUKEE No. 2 SPECIAL 
PLAIN MILL, single pulley, double 
overarm, auto. longitudinal, cross and 
vertical feeds, with arbor, two arbor 
supports, arm brace, a and fittings. 
28 in. by 10 in. by 19 in. 

(GOOD CONDITION) 


CINCINNATI No. 3 VERTICAL 
MILL, single pulley, auto. longitudinal, 
cross and vert: — feeds, sliding head. 

34 in. by 13 in. by 14 in. 
(RE-CONDITIONED AND 
GUARANTEED) 


WARNER & SWASEY No. 2A 
UNIVERSAL HOLLOW HEXAGON 
TURRET LATHE, single pulley, auto. 
feeds to turret slide and cross slide, 
with square turret, pump and fittings. 
Swing over bed 163 in. Max. length 
turned 29 in. 2} in. diam. hole through 
spindle. (GOOD CONDITION) 


LODGE & SHIPLEY No. 3 DUO- 
MATIC LATHE, single pulley, inde- 
pendent front and rear tool carriages, 
swivelling tool slides, power feed and 
quick traverse, with pump and fittings. 
Swing over 18 in 

(EXCELLENT CONDITION) 





LON 











£585 


£775 


£475 


£425 


1200 Machine Tools in Stock; a wide range is also 
available at our London Showrooms, 70, Vauxhall 
Bridge Road, 8.W.1. 


“ Machine Tool Buyers’ Guide " on request. 


ALFRED HERBERT LTD., COVENTRY 


Telephone : Telegrams : 
Coventey' 8781 (10 lines). * Lathe, Coventry.” 





MODERN MILLING 


MACHINES 
IN STOCK , 


No. 3 CINCINNATI UNIVERSAL. Table working 
surface 54 in. by 7} in. a ley drive, 
No, 2 US eal yy us va Table working 
surface in. Single pulley drive. 
No. 2 CINCINNATI "UNIVERSA AL. Table working 
surface, 49 in. by 12 in. Single pulley drive. 
No. 2A BROWN & SHARPE UNIVERSAL. Table 
working surface, 45 in. by 10Z in. Single pulley 


drive 

2 CINCINNATI UNIVERSAL. Table working 
surfac in. by 9 in. Single pulley drive. 

2 OHIO UN IVERSAL. Table weeaing surface 
45 in. by 84 in. Single pulley drive. ; 
s —s UNIVERSAL. Table ees 

, 40 in. by 8} in. Single ulley 

2A) BROWN « & SHARPE UNIVERSAL. Table 
— surface, 40 in. by 8t in. Single pulley 
2A BROWN & SHARPE UNIVERSAL. Table 
working surface, 39 in. by 9 in. Silent chain 


motor drive. 
PLAIN 


4 CINCINNATI, RAPID POWER TRAVERSE. 
Joystick control. Table working surface, 68 in. 
by 19 in. Silent chain motor drive. 

8 SUNDSTRAND HORIZ. RIGIDMIL. Table 
working surface, 50 in. by 10 in. Motor driven. 
3B MILWAUKEE. Table working surface, 55 in. 
ot bY - un he for motor drive. 

8 APID POWER TRAVER 
MAXIMILL. Table working surface, 524 in. y 
8} in. Single pulley drive. 
3B BROWN & SHARPE. RAPID POWER 
TRAVERSE. Table working surface, 51 in. by 
14} in. Arranged for motor drive. 


THO’. W. WARD LIMITED, 


ALBION WORKS, SHEFFIELD. 
"Grams : Forward, Sheffield : "Phone : 23001(12 lines) 
E 768 


i 


No. 
No. 
No. 
No. 


No. 


No. 


No. 
No. 
No. 


No. 











RHODES & BLISS No. 8 Bench Power Press. 
RITTER Power Guillotine for cutting lead. 


High aus Power Guillotine, capacity 12} in. by 

gauge. 

Power Folding Machine by PD. SMITH, capacity 35 in. 
wide by 22 gauge, specially suitable for Tin 
Trunk Work, etc. 

EE & CRABTREE No. 18 Inclinable Presses, with 
dial feed, 14 in. stroke, dial plates have 10 and 
20 stations. 

Bes No. 5} Geared Punching Press, Stiles type, 
2} in. stroke, 256} in. centre to back, bed 21 in. 
by 18 in. *h tons. 

EENE Power Triple Geared Bending Brake or 
Folding Machine, capacity 49 in. by ¥ in. 
Weight 40 cwt. 

Power Geared Angle Bending Machine, takes sheets 
33 in. wide by 18 gauge, fitted with back 
motion die. 

Hand Operated Angle peng Machine. Max. 
width of sheet 224 i 

ADAMS No. 19 Geared “jnclinable Press, 3} in. 
stroke, with special clutch to stop at both top 

and bottom of stroke. 

Hand Operated Guttering Machine, length of Dies 

7 tt. 6 in. fitted with front and rear folding 
LF, Weight 35 cwts. 

MACHINE TOOLS, NEW AND USED. Large 

Stocks of every description. Attractive Prices. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 


LONDON, N.W.1. 
Telephone: EUSTON 4681 (5 lines). 


SOO 


hanks 26 in. centre 

30 ft. O in. between centres ALL eb 
HEAD 8.8. & 8.C. STRAIGHT BED LATHE ; 
with two saddles each with back and front 
rests ; arranged for direct motor drive, but no 


motor. 

LOUDON 22 in, centre (with packing pieces fitted 
up to 34 in. centres) by 34 ft. 0 in. GAP BED 
8.8. & S.C, LATHE ; admits 25 ft. 0 in. between 
ny A, fitted with’6 ft. 0 in. dia. 4-jaw chuck ; 
co 

DARLING & SELLERS 12} in. centres by 20 ft. 0 in. 
oa BED 8.8. & 8.C. LATHE ; admits 

2 ft. 6 in. between centres ; 3-ste cone drive. 
RECONDITIONED BY MAKERS. 

LANG 6 ft. 0 in. swing ALL GEARED HEAD 
SURFACING & BORING LATHE; fitted 
with 55 in. dia. 4-jaw chuck ; arranged for 
direct motor drive ; but no motor, 

DEAN, SMITH & GRACE 24 in. swing SURFAC- 
ING & BORING pases: 3§ in. dia. hollow 
— ; with 20 in. dia. 4-jaw chuck; cone 


drive 

ASQUITH 5 ft. 0 in. ALL GEARED CENTRAL 
THRUST RADIAL DRILLING & TAPPING 
MACHINE ; spindle bored No. 5 Morse Taper ; 
low base ; loose box table. 

ASQUITH 3 ft. 6 in. ALL GEARED CENTRAL 
THRUST RADIAL DRILLING & TAPPING 
MACHINE ; spindle bored No. 4 Morse Taper ; 
low base ; loose box table. REBUILT. 

JONES & SHIPMAN 24 in. BALL BEARING 
HEAVY DUTY VERTICAL DRILLING 
MACHINE ; 8 spindle speeds ; 6 geared feeds ; 

self-contained belt drive 

NEW CENTURY 25 in. SLIDING HEAD PILLAR 
DRILLING MACHINE; geared feeds; ar- 
ranged for direct motor drive. 


GEO. CoHEN, Sons & Co. Lrp., 


STANNINGLEY, LEEDS. 


Aad. 


HIGH-GRADE 


VERTICAL BORERS 
FOR PROMPT DELIVERY. 
26 ft. SCHIESS TYPE, 6 K 800, Double Standard 


Direct motor drive, with two tool heads on cross 
rail, with rapid power traverse, and one side tool 
head, power elevation to cross rail. 

Dia. of table, 23 ft. 7 in. 

Working height, 14 ft. 9 in. 

4in. BUCKTON, Heavy-duty Double Standard 


Type. 
Direct motor drive through variable speed gear- 
box, two swivel tool heads on cross rail, with 
rapid power feeds. 
Dia. of table, 7 ft. 9 in. 
—— height, 4 ft. 6 in. 

2in. SMITH and COVENTRY, Double Standard 


ae drive and countershaft, two swivel tool 
rams on cross rail, with power feeds. 
Dia. of table, 44 in. 
Working height, 40 in 
30 — and BENNETT, Single Standard 


Bel t 
cross rail, 
motion. 
—. swing, 34 :° 
orking height, 

29 ag SON ER RMANN A STIER, VD 70, Single 
Standard Type. 
8.P. dr. through gear-box, five-faced turret on 
cross rail, with power feeds. 
Dia. of table, 23% in. 
Working height, 172 in 

24 — BULLARD Vertical Borer, Rapid Production 








8 ft. 


drive and countershaft, five-faced turret on 
with power feeds, thread cutting 


ype. 
8.P. dr. hex. turret on cross rail, side head with 
square tool post, power feeds. 
Max. swing, 2 


FULL PARTICULARS FROM 


SOAG MACHINE TOOLS Lrp. 


7, JUXON STREET, 
(off 79, Lambeth Road), 
LAMBETH, LONDON, 8. E. 11 
"Phone "Grams : 
RELiance 4 3373/4 5. “ Sotoolsag,”” London, 


For Sale continued on Page 64, 
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For Sale continued from Page 63. 















Hu. HUNT & sons 


OF AL 


L TYPES 
WHEELS, IRONWORK, CASTINGS. 


R ailway 


Wagons 































Two first-class second-hand GREEN'S STANDARI " 
FUEL ECONOMISERS, each of 320 pipes 9 ft. | 5tranc 
long, re-insurable at 200 Ibs. w.p. 


7th July, 1938. 


Write for “ Albion” Catalogue. 
Grams, Forward, Sheffield ; ‘Phone 23001 (12 lines) 
ALBION WORKS, SHEFFIELD. Street, Strand, W.C. 


7 corvatess of the River Thames, 2/3, Norfolk Street, 
London, W.C.2, and to be received at their 
| Offices by not later than first thing on Thursday, 


| CONDITIONS OF SALE can be obtained from 
| the ENGINEER, + Conservancy, 2/3, — 
E 








r D TAP! HURST, NELSON & Co., Lrv. 
TWIST DRILL AN NELSON & 
SHARPENING MACEINS SHEFFIELD 8382 LONDON 
1000 ! use. THE MACHINES : 
WITH THE BEST REPUTATION. FOR ; SALE. 
ELSINORE ROAD, OLD TRAFFORD | rye cCONSERVATORS OF THE RIVER 
MANCHESTER. 9206 THAMES HAVE FOR SALE A 
| team Bucket Dredger. 
Built in 1879 by Messrs. HUNTER & ENGLISH. 
r 8. y J y Hull of iron. 
THOS: W. WARD LIMITED) Length overall .. 68 ft. 0 in. 
| Breadth .. 12 ft. 3 in. 
y ) cy Draught .. 3 ft. 0 in. 
STEAM ow HES (CLARKE CHAPMAN), cyis. | Minimum’ depth for dcctgine, 
7 in., and 8 in. diam; brakes. : pa | approximately aft. | 
80/100 hw -~ ae ae Maximum depth for dredging. , 
EL. CER ine H, to lift about 20 ewts. direct ; The ae A oki wt Bs ,. 
o | - > 
2 , | CONSERVATORS'’ WHARF, RIVERSIDE 
MARINE DOILER, 16 ft. 2 in. by 11 ft. 6in., 200 Ibs | WORK. FORDBRIDGE ROAD, SUNBURY.ON- 
THAMES, MIDDLESEX. 
ba Bo tere pe tubeplates OFFERS to be submitted in a sealed envelope 
by 9 ft. 0 in. diam., w.p. 120 Ibs. per sq. marked “ DREDGER,” and addressed to the Con- 











jor sale, several 78 in. 
42 in. and 50 in. by 40 in. . 
MARKING OUT OR ASSEMBLING TABLES.— 
GRIMSLEY, Southampton Street, Leicester. E 734 


THOS W. WARD LIMITED 
RAILS FOR SALE. ~ 


1700 tons Sec. Hand Flang Flange Rails, 19} Ibs. yd. 
4 metre lengths. Section 1920. 
50 tons New Perfect Flange Rails, 14 Ibs. yd. 
5 metre lengths. ,Section 714. 
100 tons New Perfect Flange Rails, 25 Ibs. yd. 
e Rails, abt. 36 Ibs. yd. 


14ft.9in. Section 1024. 

1,000 tons Sec. Hand Flang 
11 and 12 metres. Section 1136. 

600 tons Sec. Hand Flange — 38/40 Ibs, yd. 
11 and 12 metres. Section 1 





| 450 tons New ~~! defective Flange Rails, 


70 Ibs. yd. Chiefly 12 metres. Section 1200. 
Sec. Hand Flange Rails, 75 lbs. yd. 
"Chiefly 36 ft. lengths. Section 1575 B.S.S. 








| 400 tons New slightly defective Flange Rails, 
B.S. Revised. 


80 Ibs. yd. Chiefly 40 ft. 
100 tons New slightly atective Flange Rails, 
85 Ibs. yd. Chiefly 42 ft. B.S. Revised. 

250 tons New slightly defective Bull Head Rails, 
85 Ibs. yd. Chiefly 60 ft. B.S. Revised. 

350 tons New ay S Te Bull Head Rails, 
95 Ibs. yd. Chieff B.S. Revised. 

250 tons New slig tly “Setentive Flange Rails, 
96 Ibs. yd. Chiefly 40 ft. Section 899. 

ALL FOR PROMPT DESPATCH Ex, STOCK. 

ALBION WORKS, SHEFF 
Phove 23001 (12 lines). Grams : cam Sheffield. 
E7 





































The address o 
list will be furnish 





IF you are seeking new markets, or 
desire to get first-hand infor- 
mation about a trade or industry, 
you cannot go to a surer or more 
authoritative source than the trade 
and technical —_~ serving it. 


any paper in this 
ed on request. 


Confectioners’ 
Union & ico 
Cream & Soda 
Fountain 
Journal. 


Confectionery 








Amateur Photographer 


& Cinematographer. 
Architects’ Journal. 
Architectural Review. 


Autocar. 

Automobile Engineer, 
| ing Motor Body 

ng. 

Boxmakers’ Journal & 
Packaging Review. 
Brewers’ Journal. 

British Baker. 

British Engineers’ Export 
Journal. 

British Journal of 

British Printer. 

Bus & Coach. 

Chemist & 


Journal. 


Contractors’ Record & Muni- 
cipal Engineering. 
Dai 


Drapers’ Organiser. 

Orapers’ Record. 

Dyer, Textile Printer, Bleacher 
& Finisher. 

Electrical Engineer. 

Electrical Review. 

Electrical Times. 

Electrical Trading & Electricity. 

Engineer. 


Organiser. 
Furnishing Trades’ 
Grocer & Oil Trade Review. 
Grocers’ , Gazette & Provision 
* News. 





FOR THE VERY LATEST NEWS AND INFORMATION 


FOR AN INDEX TO GOODS USED AND SOLD..... 





Grocery & Granch Store Nursing Mirror. 

Man ent. Oil & Colour Trades Journal. 
Hotei & Catering Management. Outfitter. 
India Rubber Journal. Overseas Engineer. 
ironmonger. Packing Gazette. 
dournal of Decorative Art. Photographic Dealer. 
Laundry (The Power). Plumbing Trade Journal. 
Laundry Record & Dyein Pottery Gazette & Glass 

Cleaning Trades’ Jou Trade Review. 

World & Licensed Pouitry. 

Lae Printers’, Etc., Sales & Wants 
mt ~~ Carriage Advertiser. 

& Wagon Review. — — & Rayon World 
M > 
Meat Trades’ Journal. atist. 
Mechanical World & Style for Men. 

ing Record. Textile Manufacturer. 

Men's Wear. —_— Tt 
Mining obacco Tr eview. 

Conmereial om ? Waste Trade World. 


Model Engineer & Practical 
Electrician 


Watchmaker & Jeweller, 
Silversmith & Optician. 


modern Transport. Wine and ba ~ Trade Review. 
Motor Cycle. Trader. 
Motor News. Wireless Retailer 
Motor Trader. Broadcaster. 
Motor Transport. Wireless World. 
Motor World & Industrial Yachting World & Motor 
Vehicie Review. Boating Journal. 


Official Handbook, giving particulars of over 500 papers, post free 1/-. 
PERIODICAL, TRADE PRESS AND WEEKLY 
NEWSPAPER PROPRIETORS’ ASSOCIATION, LTD. 


Telephone : 
Comsral 2441 


6, Bouverie Street, London, E.C.4 





FACTORIES FOR DISPOSAL. 


U!t- -Modern Daylight 
Factories 


SHEPHERD’S BUSH 
SQ. 9000 FT. 


Newly-erected Ground Floor Factory with excellent 
first-floor office suite. Good loading facilities. All 
services, including central heating. 


TO BE LET OR SOLD 


Full particulars from 
HILLIER, PARKER, MAY & ROWDEN 
27, Maddox Street, W.1. Tel. : Mayfair 7666. 


Modem Single-Storey 
Factories, 

GREAT WEST ROAD, 
BRENTFORD 


FROM 5000 SQ. FT. 


| Factories erected to Tenant's Requirements from 
6000 sq. ft. upwards. Advertising facilities avail- 
able to this important Arterial Road. 








TO BE LET OR SOLD FREEHOLD 





Full particulars, plans, etc., from Sole Agents: 
HILLIER, PARKER, MAY & ROWDEN 
27, Maddox Street, W.1. Tel.: Mayfair 7666 








MISCELLANEOUS. 


| Finance available for business 


concerns that will stand investigation. 
| Immediate advances. Full details to “ Finance, 








9127, Offices of ENGINEERING. 








BRIGHT STEEL 


ROUNDS, ——.. eres, FLATS 


HALESOWEN STEEL CO. 


HALESOWEN 





ue VICTORIA STREET 
Nr. BIRMINGHAM. LONDON, S.W.! 


MECHANS LIMITED, 


Engineers & Contractors 
SCOTSTOUN IRONWORKS: GLASGOW 
LONDON OFFICE: 
| 10,Princes Street,Westminster, S.W.1 


See Illustrated —y yr appearing 
June 3, page 4 6418 











FURNACES AND BURNERS FOR 
ALL INDUSTRIAL PURPOSES 


MANCHESTER FURNACES (1934) Ltd. 


Globe Works 8167 
| ASHTON NEW ROAD, MANCHESTER, I. 


ELLISON’S TURNSTILES. 











| Supplied to all the Leading Football Clubs, Race 
| Courses, Greyhound Courses, Baths, Piers, Pleasure 
eet Zoological Gardens, &c., all over the world 


oe & & 9806 


& -T. ELLISON & Co. Ltd., 
belams-o'-th’-Height : Manchester 


ENTWISLE & GASS 


LTD., 
ENGINEERS, BOLTON. 


HYDRAULIC 


PLANT and PRESSES 














HYDRAULIC 1192 
PUMPS Ss 

ee SPEED PLUNGER 
Tel. “ Foundry, Boon.” T Sohon.” Til. No.: 1959 Bélten 











am 





i a ae 


o~ Be ieee oe 
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The CLYDE STRUCTURAL IRON C0., Ltd. 


lydeside Ironworks, 8cotstoun, Glasgow 
MANUFACTURERS OF 


IroneSteel Roofs, Buildings, 
Workshops, &c., &c. 


eS GILLESPIE & Co., 


Leadenhall 
1. Leadenball Strest, HOS. 7818 
ABBOTT & CO. (Newark) LTD. 


BOILERS” 


NEWARK, Ni 





nt 
All 








Electric Cranes 
of every type 


om 
ail- 


10) (ot ae a») 


Lou'ghborough 








a but they S08 Tires craw ro 


ceiv— LINCOLN 












THIS FREE RPOORLET TELLS 







WOODEN AIRSCREW FANS ABE THE BES 












ENGINEERING 
DIRECTORY 


The 1938 edition is now ready and will be 


sent gratis on application to the Manager. 








It 
ENGINEERING, and also contains the Tele- 
graphic Addresses, Key to same, Telegraph 
Codes, Telephone Numbers and List of Trade 
Names used by Advertisers. 


is compiled from current advertisers in 


There is also a Glossary of Equivalents in 
























































— German, French, Spanish and Italian. | 
. =a See Sm 3 | 
», we. JOHNSON «SONS 
oe ENGINEERING 
= B RICK TILE 35-36, Bedford St., Strand, London, W.C.2. 
» | BRIQUETTE 
, | CRUSHING AND 
« | GRINDING PLANT 
5. 











REDUCING VALVES. PRESSURE REGULATORS 


Crosby Valve & Engineering Co., Ltd., 


4142, FOLEY STREET. LONDON, W.i 


9268 


























Smedley Brothers L” 252°" 







REVOS,VING or 
STATIONARY PANS. 
PERFORATED or 
SOLID BOTTOMS 
Over or Underdriven 


Mixers 
AND 


Edge Runner Grinding Mills 


of all kinds for all purposes , 
to drive by Belt or 
combined with 
— Oil 
Petrol Engine 














a AN! KS 
GALVANISING 


JOSEPH ASH A AND SON, 
Rea Street South, Braurnawam, P.D.5. 


























UOTIONAL mo 
0564 








STOCK 
BOILERS 


“JOHN THOMPSON” DISH-ENDED 
~~~ LANCASHIRE BOILERS 








Code ‘Working 
Word Size pressure 
SOIOA 933x300" 200 Ibs. 
93300" 200 Ibs. 

SOIBK 93”°X30'0" 180 lbs. 
SOICL 93°%x30'0” 180 lbs. 
SOIFO 86300” 180 lbs. 
SOJAL 8'6’x30'0” 160 Ibs. 
SOIGP 8'6”x30'0” 150 Ibs. 
83300" 160 lbs. 

so 83300" 200 Ibs. 
so 83300" 120 Ibs. 
76"x30'0" 180 lbs. 

sO) 76"x30'0" 160 Ibs. 
66" X24'0" 150 Ibs. 
SOKBO 66"x24'0" 150 lbs. 
66240" 150 Ibs. 

SO) 66" 240" 150 Ibs. 
so 66240"  —150'lbs. 
66" x24'0" 150 Ibs. 
66"X24'0" 150 Ibs. 
SLAT-EN ND LANCASHIRE 

et 


SOILV weeks. 
STANDARD ECONOMIC.” DRY-BACK 


ui 
SOKFT ‘x10 100 Ibs. 
SUPER ECONOMIC DRY-BACK 
0. 


"BOILER. Patent No. 429383. 
SOEST 59° ~9 mane Nis EES 
“JOHN THOMPSON ” DISH-ENDE 
ee CORNISH BOILERS ©~©~—~S 





sO. 66" x ‘ immediately. 
SOUN §6°<210" 160 lhe. Lmmedioaly. 
x P . 
SOKGW 6'0"20'0 150 lbs. 4 weeks. 
FLAT-END OORNIGH BOILER 


“JOHN * THOMPSON * VERTICAL 





§ week: 
Comp! 








Compl 
ERS 


WOLVERHAM TON, ENG. 














FOR BETTER SERVICE 








HOOK BOLT ADAPTER 


Patent Nos. 411400, 461953, others pending. 
A or be om 
using two t- 
ers to each bolt, 
with a thin loca- 
ting plate be- 
tween the two 
girders 

















NO DRILLING OF 
GIRDERS. 


HENRY LINDSAY Li. 








47, QUEEN’S ROAD, BRADFORD 
‘Grams : “ Lindsay Phone Bradjord” "Phone : 6657 
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“TURBINE PUMPS 
FOR ALL DUTIES 


**Pulsometer"’ Turbine Pumps are 

famous throughout the world for 

their high efficiency, durability and workmanship. 
The ‘number of repeat orders testify to their 
satisfactory service. 


[Oulsometer- 


MARK 
M ARK 


TRADE 
TRADE 


THE PULSOMETER ENGINEERING co LTD WRITE FOR 
NINE ELMS IRON WORKS, READING 39 VICTORIA STREET LONDON swi UST 2210 


ee LLL LL 
4 LEVEL LUFFING CRANE 
AND SIZES a Sar “OV ERHEAD CRAWES 
a coe ta canes 
Lcasadl i ‘¢ C RANES | | ¢ 


ELECTRIC : OL =a 
STEAM HAND STEAM HAND Ti ee eas theres abearen 


— ee: Meee, | 


DREDGING PLAN T 


Grand Prize at London Exhibition, 1909. 
Gold Medal, Japan-British Exhibition, 1911. 


Bow and Stern Well Centre and Side Ladder Bucket, 
Barge Loading and Hopper-Dredgers, Suction Dredgers, 
Cutter Dredgers, Trailing Dredgers, Reclamation 
Dredgers, Grab Dredgers, Hydraulic and Mechanical 
Agitators, Discharge Pipes and Pontoons, Hopper 
Barges, Sewage Steamers, Caissons, Tugs, Ferries, 
Paddle and Screw Steamers, Delivered Complete or 
Shipped in Sections. 


9463 


Spare Gear and Renewals Supplied 
to existing Plant. 


TWIN-SCREW BUCKET HOPPER DREDGER “ DAVID DAVIES.” 


FERGUSON BROTHERS (Port Glasgow), LTD. | 


London Office : 6, Bloomsb Holborn, W.1. SHIPBUILLDERS AND ENGINEERS, On War Office and Admiralty Liste. 
—a- NEWARK WORKS, PORT GLASGOW. fele. Address: DREDGER, PORT GLASGOW. 


Telegramea : “ YALDNIF, WEBTCENT, LONDON.” 


You might readily consider 
that, for such a delicate operation as placing one 
seaplane upon another, demanding as it does 
maximum mechanical efficiency, perfect control to 
guarantee accuracy and safety, a special design 
would be essential; yet these and many other 
unique features, such as uninterrupted vision in 
every position, are combined in 


*“* Anderson ” Cranes 


of standard design, making them for every job» 


Britain’s Best 


BRANCH OFFICES: 
LONDON. Windsor House, 46, Victoria Street, S.W.|I. 
Tel.: Abbey 3989. 


GLASGOW. 142 West Nile Street, C.1. 
Tel.: Douglas 6370. 











10-ton “ Anderson” Electric Derrick Crane assembling Mayo Composite Aircraft 
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